G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

We regret that ome of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards even though the best possible

copy was used tor preparing the master fiche




-

111111

Distr.
LIMITED

0877 =

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

INTERNATIONAL FORUM
ON APPROPRIATE

INDUSTRIAL
TECHNOLOGY

New Delhi/Anend, india 20-30 November 1978

00000000000000000 0000000000000000000000000000000000000000

WORKING GROUP No.4

APPROPRIATE TECHNOLOGY
FOR THE
PRODUCTION OF SUGAR

0000000000000000000 00000000000000000000000000000000000000

PROJECT REPORT AND FEASIBILITY STUDY OF
APPROPRIATE TECHNOLOGY ON MINI-SUGAR '

Background Paper .




PROJECT REPORT AND FFASIBILITY STUDY OF APPROPRIATE
TECHNOLOGY ON MINT-SUGAR

% Xe Carg




B o

The description and classification of countries and territories
in this document and the arrangement of the material do not imply
the expression of any opinion whatsoever on the part of the
secretariat of UNIDO concerning the legal status of any country,
territory, city or area, or of its suthorities, or concerning the
delimitation of its frontiers or boundaries, or regarding its
economic system or degree of development.

The views and opinions expressed in this document are those of
the author(s) and do not necessarily reflect the views of the
secretariat of UNIDO.

Mention of firm names and commercial products does not imply
the endorsement of the secretariat of UNIDO.

The document is reproduced in the form in which it was received
and it has not been formmlly edited.
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The sugarcane cultivation and processing was mostly
confined tu the Indian Penensu.a in ancient tiuncs and to some
extent in China as well, HMontjion of the uge of swectening
aent fran sugarcane i1s made in Indian litcratuie as far
bick a8 3000 B,C, Various scholars accept that sugwrcane
cultivation and procesuing was very well establighed
activity in India between 1500 to 1000 E.C,

Sugarcane cultivation and processin; spread to
other neighbouring countries after Alexander's invasion of
india about 300 B,Cs The following extract from the book
Technology for sugar Refincry wWorkers® by Oliver Iyle
indicates the condition of sugur technology in middle age
in other countries se

“Some 300 y.ars b,C. soldiers of Alexander the
Creat were the first Europeans to see the sugarcane, which
grew in India and China. Pliny, in A,D, 74, described
sugar produced from the cane as being "White and brittle",
wh:lch' indicetes that some sort of refining mugt have becn
going on. Abotit A,D, 600 thec bolling of cane juice to assist
cryatallis:tion was practised, 7Thc first record of any
refining process secms to be b, Marco Polo, tic great
mediacval traveiler ~nd adventurer, who states that about
AeD. 1300 Egyptians nad 4ntroduced in China from Egypt a
process of refining oy means of ashes, 1In 1264 the King of
England had sugar in his houschold, There is a record in |
1319 of the importation o:. a cargo of swjur to lLondon at a
price o. 18,9%d. pcr pound. There are no rccords of any
separate refineries during these times, except at Venice,
where sugar refining was a close secret for centurics,
Betweenr A.,D, 1500 and 1600 rufinerics werc built in many
of consuming countries, as the vVenctians had revealed
their secrets,

Fron ancient times the land in India was cultivated
on a family basis. S50 to 100 farmers familjes usually grouped




-2 -

and built the homestead touvether which constitut: d the
villa e, where subsequently the artisan activity also
starttds The land holding j.«r £amily wes between 20 = 80
acres generally, 7The same patt ern still continucs except
that the land holdin ¢ has come down to at present 2 = 5
acres per family ouly,

Sugarcane is a cash crop which can withst.und
the vagaries of weather, It is highly remuncratdive and
can pay higher return in comparison to other crop even
in cose ot crop failure, For stibilizing the economy,
the Indiun faimoer always like to put a part of land under
sujarcant cultivution., Wheroe thoe climetic conditions are
moru fivourable and irrigation fucilitics are available,
lerger ;aut of the lend holdings are put under sugarcane,
Under such situatiovn the availability ot suyarcanc for
proces:sing, therctowe, is in a scuttere. woy and not
concentrat: d into large quantitices in & small location,
The processing technology 'ras developed Lo suit the sugug
Cane availability factor anu was of two types o

cottage Technoloqgy

It was a seasonal activity. A numlcr ot
farmers joined torcthe r and crushed their cane by bulleoe
power, The whole juice was conceontrated into o solid
mast: wit..out scparation ol inclassus and the product was
called gur or j:.ggery. 7The capacity of th: unit was
about one ton of daily sugarcane prucessing,

acnl)e 4 Cine Processiny Technoloqgy

. This was also a m=asonal activity. The cene
wos crushed jointly by farmers' i nd the inice was rold to n contml
boiliny nuclw: opuruted seasonally by a rural
entreprencur, A slightly less concentrat:d product
calied masucuite or 'rab' was manuficturcd and stored
in earthen ves:iel, These vessels were transported to
citics vhere the creamy white sujar knowmat present
a8 'Khandsari Suger'! was seperated from molasses and
sold in thc market., 7The name "Khoandgari' oricinated
from the word 'Khandsala' meaning sugar manufact uring
house, The capacity of central boiling house was for
handliny juice of 5 = 10 tons of cene per day which
wus abtuaincd fron nearby villages. It was a toemporary
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aftair, the Khandsari su¢or was o.ported to other

neighbouring countrivs anc even as for as to LOwiw o

Deveiopmeat of Surazenc Ciltivation anc Processing
n_Qthcr countrics

With the diicovery of new world and other islcnds,
the sugarcanc cultivation was tiken u on very iarge
Plentations vorkeda Ly cheap laiovr anc not as a famiwy
cultivation by individual farmcr., 1he procesuing techuoloyy
was rorc or less on the pattern of samall scalc proceaessin
technology as practised in India with the dits rence thit
the juice extraction and boilin-; was concentrate d at the
sanc pl.ice, 7The masscuite prepered wag originally
transported to the refincries situ.ted in conswning markct
in other countries, Later on separation of molcuses was
introduced and a kind o. sug.r called row S L was
exportied to retincries,

Very soon the inadequacy. of this technology with
regard to capucity was felt, Devclo,ment of new plant and
mgchinLry to increase processing Capacity wa: undcrtaken. lorizone
mills workcd by stcam power were devc lopeds 7The real
breakthrough Camu with the developient ot centrifugal
machine in .jpa7 followed by steam boiling, Ghu technology
was complctely chanied anc. . cam. a large scale industrisal
activity centrally orgenised, Innovation for improving
Tecovery and uality continued and the economics o this
technulogy soon outstrip cd the other trocitional

technolormier,

Till 1894, the large scalc tceonoloyy was only
one kind d.¢. macing raw sugar on the plantation and
sending it for refincry in the Consuning warkct, From that
ycar onward, technology for manuficturing direct conswnption
sugox without necding any refining beforc usc,was also
developed,

The direct consumption sugar began to Yc imported
in India in 1905 where it yradua. ly started finding
acceptance wnd imports grew rapidly, During 1st
World war due to difficulty in import of sugy.r, this
technology was also initiated in India., The first Juqyr .
fuctory for manufacturing dircet conswnaption sugar in India was
built in 1917, By 1927, there werc about 23 factorics 4n
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operation. These Indian factories could not stand the

competition of imported sugar f£rom T, 80, 4dn 1931=32
India Government passed a Sugar Protection Act, by which
&xcise duty was levied on the rmeertz, Thereafter, the
Indian sug-r industry grew rag «dly and at pre.ent there
are about 272 factouies working 4in India, The Product ion
has been growing raopidly, from about 4,8 million tons in

1975, the production has gone to 6,3 million tons in
1977-18.

The large scale gug.r processingy technology can
be classified on the basis of (quality of sug. r produced
i,e, factories broducing rew sugar and factorics producing
direct Consunption sugar. On tre organisat ional pattern,
the classification could be @t those rrocassing 'heir ogm
Sugar cane grow on the farm attached to the factory and
those workingy on Sugarcane purchased from outside from
Cultivators swall, medium or big. The eoonomics and
impect on the socialcondit ions and such other factors are
diftcerent for each type of large scalc: unit,*

The establishnent of large scale sugar technology
in India has two kind of impacts
(1) on the agriculture cultivation rattemn
(2) on the craditional technolugics of gur
and khandsari sugar,

The capacity of the Indian large scalc sugar
factorivs in 1935-37 was botween 300 - 600 tons of daily
cane crushings 4in 1940, it rose to between 600 = 1200 tons,
and now the average daily capacity oL canc crushiny is 1250e
1500 tons, 1In wvome cases, the Capacity hus reached as hijh
a8 3000 tons. This 48 supposcd to be still on the lower
8ide as in otlier countries, cspecially where plantation type
of cultivation is availablc, units as high as 10,000 tons
are in operution. This concentration of crushing power in
onc locotion initiated the intensive cane cultivation round
about the factory at the expense of food and oth r crops,
Oradually, the cane cultivation - r-resehod the eapaeity Af Lhe
largc mills anc thc cane is in excess than the requircment
of th. processiny unit in Lhe area. This r sulted in



‘exploitation of the farm.rs by sugar units by otiering a
very low price tor the cane., To meet the situation, the
Cane supply &ct was passed and a minimum price was fixed

by the government, Supplics werc orgenised through
coopcrative societies of the cane growers., A radius of

11 miles was fixed frou where the cane supplies can be
drawn, This step reduced the chaotic conditicn to a certain
extent but it did not control the situation completely and
the cycle of over-cultivation and under-cultivation of sugur=
cane has continucd periodicaily,

The traditional khandsari got a severe blow
because of the instoduction of large scale technology. 1t
was flouriahing mainly in the intcnsive cane areas and
the 1arge scale sugar industry was also established ther.,
Thus, khandsari units because of the low Guality sugar
which fctched a lower price in the .iarket and with lower
recovery from canc could not withstand the competition of
the large scalc tcchnology and declined rapidly. The
traditional khandsari in 1910-=1: consumed about 25% of the
total cane crop grown in India. but, in 1954=55 they werec
hardly consuming about 2%, The eftcct on gur manufacture was
not so severe., It was becuuse the operational area of gur
induriry was away fro.. the cane areas of t)e inills. But
still th. production went down. 1In 1910-12, the gur industry
was consuming 65«70% ot the total cane crop in India and at
pregent it is consuming 45 - 50% only.

Arr.alances created by the Iarge-gcale Technology

The establishment of the large scale sugar
technolcgy has created a number of imbalances as ligted
below.

‘ In 1931-32 large scale sugar plants werc congumning
6.7% of the total cane grown in India annual.y, At present
they still consumc on an average on.y 30% to 33% of the cane
CXopPe.

The possibility of higher coverage even to the
extent of 50X of the totai cane crop coes not appear t o be
there, There are about 20 million farmers, cultivating
13C million tons cane on 2,6 million hectares of land in

]



India, 7Thuse cuitivators are scattered in far distant
places anl a sugar foctor put up to process their canc

wil. have to (raw sup;lics from a long d!stances which

will be uneconomical and will give lower recovrry. Moroover,
it will also mean wore duitusive cultivation near the

sugar f.ctory at tle expunse of tood cropse

The millg get the supplics o. can' at a price
which is fixed Ly the Covurninent, ‘his price normally
gives 25% to 40% hiyher return in comparison to othcer means
of disposal of canc crop l.e, eithcr conversiun to gur by
the farm r or the salc to the daclining dndigenous Khandsari
sugal industry. The cane yrowers in the mill. areas are
much better of{ than the cane growers of non-mill arcas,
Nuturally, tids led to demand by the cane growers of non-
mill areas to have sonmenore remuncrative arrangeuients for
the disposal of their cane crope.

With the diffusion ! intensiwv cropping cycles {.e,

growing 2 to 3~ o yoar in place of the normal 1 to 1k,
the farmer now does not £ind time o+ svreln: Wllaek nower Lo
arnch b anne for makine mre, He wants to save bullock power

and his lebour for intensive farming, which is more
romunerot ive. 7This has created a strong movemunt in nonemild
arcas for t'¢c cush salc ol cane

Bven in the nill areas the condition has lL.econe
paradoxical. %o mect the fluctuations in canc yields
slightly big .er arvas wurt alloted for the sug.r mills to
obtain their cane supplies, 71herc has been +n inerense both
in the ar a uncdie! cane cultivation and in the yield per
hoctare since 1931~32, The aren under suger cane has nearly
quadrupled during the last 40 years, i.e, from 685,000
hoctares in 1931-32 to 2,6 mil.ion hcctares in 1971-72, %he
better availability of inputs in the shape ol fortilizor
and irrigation has also increased the yjeld from about 30
tons per hectare to 45 tons, The Ancrease both in area and
yields has been proportionatcly higher in sugar mill areas
than elsewherc due to the intensive canc developmunt work
don¢ by the sugur mills, ‘%hus the availability of canc in
sugar mill arcas at priseut is about 175 = 180% Of the
dnstalled capacity of the millo, The suger mills are
forced to extend their working dJdays from 120 - 140 to 180 =
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200 davs=. “lell into the hot swaacr season wlich recov ry
percent. ge 0 down, bven then, the complete crop often cannot
be entirely crushed and in some ycars even (as to be partly
cegtroyed. This hus resulted in € strong dea nd b the

cane grower of mill arcas for slternative m ans of disposal

ol cunc crop.

Above ail thoe Government agencies who control and
regul.rise cune supp.:i.s to the suger misls airso found it
very diflicult to adjust productiun in times of excess and
shortage duc to agricultural cycle variations, The also
wanted some sort of safcty valve tu fall back upon,

Thesc imbalances led to the demand for alterneate
tachnologics i

(a) onthe part oL cane growers of nou~suar mill
areas for getting & better return .rom their cane
crop and to ensurc salc of ceane in nlnen of
crushiny Ly bullock;

(b) on tie part or cane yrowers in sugar aiil areas
to tuke Cart OL LiGir eXCeu$s Cahe, especiaasy,
in tiue ol banper cropp

() on tnc Lart of traditional Khandsari entrepreneur
to cowe wack into Lusine3ss and keep workingg

(d) on the part of jovemnent to £iru an outles to
baicnce unu regulite the cance conditiun in
sugar will areas,

The protlem of devecloping and evolvin:, an
alternctive tcec nol. gy waici weule eventuai:y be able to pay
eguival. nt prices to canc growers as that given by large
scele ill owners, was reterred to the Planning Research &
Action Institute in 195%,

The Pl:nning Research and Action Institute was scet
up by the 1U,P, Covernaent in 1954=55% with a crant from the
Rockfcller Foundation., The objective of this Inutitute is
to carry out action-research for dimproving and evolving
techniqucs for rural areas both in the field of production
activitics as well a: heth' agriculture and industry, =
community amenitics and orqganisction:.. !
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The work or evoivin, a new tecunoloyy for suger
Cine proces in was tuken up by th. rural industriocs soction
of the Plann.n; Rescarch and Actiun ligtitute in 19585, A
tean was conastituted with the author oL tho case study as
its tean lcac'ar, The problem war studied in the {ollowing
throe aspocts t=

(1) Product selcction
(11) ‘Yechnoloyy
(111) orgenisationai pettern

The sumnerised det<ils of work fin.dn s, carricd out
under each o. the & ove he:ds are discussed in Chupter 111, 1V
and v, '

On the busis ot f£4ndings, a pilct projoect was
desiyned and ingtalled at Ghoai, district Azamgarh, India,

The very first year o. work o: the pilot plant showed prownis s
of success, Th: first Technical Suminar was hcld to discuss

tht handicaps which cam to 1ight by the working ot the pilot
project, solution of sorw: of the handicups wert work d out

anu threc morc projects wert start d in dif.erent roegyions

in U,Pe 7Their workin, attructed attention oi rural

entrepr nours and since then mini=gugir tochnoloyy has bLeen
steadily yrowing., In the initial ytars the private
ontreprencurs wer: given the facilit, of tecimical advice and
free turnkey job ior installing : unit by PeReAq .s ‘4ruining
Courses varc stirted every year atter the season, koeview ol the
workin results of various units werc carricd out from time to
tine, Uptill now five Technical tceminars heve Luen held, which
have gonc & long way to cstablish thig technoloyy on a sound
footiny, |

Fron one pilot project started at Ghosi district
Azangarh (India) in 1956-~57, the numer of units hcs yrown
to 2500 in India, 1he toecinology is still growing axi 20 = 40
units are added overy yvar, 7he basic advanta e envisaged
for such a tochnology hes been tulfilied, A product ion
of 1 = 1,3 indlidon tcns of crystal 8ug. L as against 4,8 =
6.5 million tcng by large scale technoloyy is being done
annuallys seasonal jecb erployinent for a:out 3 lakhs o. people
in rural areac huave becn croated, Othor soc ioweconomic |
advantages have becen yivon at the end ot Chaptor 11, |
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The mini-sugar technology has start.d attractine
attention by othaer countries both deve.oped and developing,
A number of studies have been made, details of which have
been discussed in Chapter II, - The prott of plant to the
developing countries has .tu:ied. x-nya. Nepal and Pakistan
have already token up this technology and put up pilot units,
Other countrics like Tansania, Papua New Guinea, Carribean
Islands anu ohnnn m showing interest in taking up this
taclmology.

1 . i ) ot
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“Pheo first detidled comparative study of the mini-sugar -
technoldgy vis-a~vis large ascale sugar technology was made ;.
Iy Mr, C.,G, Baron in January 1973, an Economist on the staff
of the International lLabour Organisation, Mr, Baroh bn the
bosin of data collectaed undor actual aperational aonditione
cstablished the aconomic viability of the mini-sugar technology
1hayond douvbt,, Je denerihed the technique as O,Pe8, Khandsari
i,e, Open-Pum Sulphitation Khandsurd,

5ince then, a number of visits have been made by plannars,
economigts and technologists from other countries to study these
units in working, 7The latest study was made by a team of
Pronch Government, headed by Mr, Bernard Guerine, The team has
reported that economiss of the technoiogy is almost at par with
thay of large scale technology and even minor improvement in
recovery will give the mini-gugar technology a higher economic
advantece than the large scale sugar technology.

The Planning Commigsion of Indie also made studies on
this technology in September 1977, A8 u result, they have
cone out with a policy decision in the dratt five=year plan
cf 1978-83, which is given below s=-

"The alternative technologics available for the production

! ot sugar counsdstent 7ith desirable capital-employment
parameterc show that fulure demand for sweetening agents,
after owllowing for fuller utilisation of the existing and
licensed sugar mills can be met by necessary expsnsion
through Ors Khands..ri plants, It is propused to work out
the policy framewurk f£or the further expansion of the
sugar indqustry in thc light of these studies, PYor the
time being, therefore, no new sugar mills will be licenned,
although expansions of existing unitas may not be ruled out
where this J« recessavy ftor maintaining their viability.*

It appears to be a drean comc true if one remembers the
enti-propaganda carricd out by large-scale mills when this
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technology was under development. In every mesting of the
Indian Sugar Mills Associualion in those days and in the press,
national wastag® and other charges were levied against this
technology and deranded thd stoppage of the development work,
But a small band of workers doggedly continued in their efforts
with the genurous help provided by some farsighted large scale
technologisis, especially Dr, 8,N, Guadu Rao, a sugar
Technologist of international fame, sri N.,C, Verma and sri
Sohanlal 8axena,

Some of the economir data is presented in the following
tables i-

TABLE NC, I
(Under Indian Conditions 1977-78)

lbu-r scale sugar [Mini-acale sugar
Particulars tee lnolo?y based ontocchnology based on
20 days' working, 1100 days working,

1.,Capacity of maxinmum

crushing tons/day 1,250 100
2,0utmt of sugar in tonc
in awerage season. 14,550 780

3.Total capital invest-
ment reyuired for seti-
ing one unig. 60 1,3
(in mil.ion),

4,l'otal Employment
=Parmanent )

=-3eagonal ) 900 202
S.Invectmont per ton of

augar produced. 4,123 1,733

6, Investment (or wor).es 66,666 6,000

The following conclusdons ure reached from the
above date t=-
e For moducing 1 ton: of :zuyas, only 42% capitel to that
of larac-ncale is recuirnd by mini-sugar technology,
2. 10 creatc ona job in mini-sugar technology, only 11%
capital is r equircd,

The tal.le 'I' (wy he resuted {in more illustrative
way as foilowsn i1~




TABIE 1II

(Under Indian Conditions 1977-78)

(ks 4n milddon)

- llarge scale sugar

Mini-scale sugar

Particulars = Jtcchnology based onltechnology based on
' 1120 days working, X100 days working

i

1.Total capital available

for investment. "50'
2,Capital required for
instcllation of one unit, 60

3eNoe0f units which can be
installed on the basis
of above capitul invest-.

ment, _.1
4.Total sugar output per
annum (in tonr.es ) . 1" 550

S.Employment 900

" 80

34,500 -
9,292

. The conclusiols deérived are 1~

1) For the same capital, 2,37 times more sugar can be

Produced,
11) 10,3 times more jobs can be created,

The usual working period for a large scale upnit was

120 days and for khandsari 100 days but due to pressure of cane
the working is now cxtended to 160 days in the large scale and
120 days in mini-sugar, If the above figures are revised on

this basis, therc may be some improvement for large=-scale

Sugar technoloyy.

TABLE III

Cost of processing 100 cuintals of cance and cost of manufacture
of 1 Quintal of sugar (Under Indic: Conditions) - 1977-78,

Ilarge scale sugar JIMini-scale sugar
Particulars Jtechnology based on Jtechnology based on

M 20 days working,

X100 days working.

SALARY/WAGES 151,88
~t'uel and power 21,84
-S5tores and Lubr.cants 72,89
=Contingency depreciation 36c.00
~sdministrative cost 61,50

~Interest charged on additional
working c¢épitul reiuired in

the seasen, 61.14
~Cost of capituel at 10% 30Go00

1,032.25

150,80

120,00
63
140,59

28,00
3
632.39
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The recasting of the cost of processing of 100 quintals
for mini-sugar technology on 120 days basis river & figure
of R,585.,37 in place of Rs,632,N0, -

**  ‘The data of Teble III are further computed in Table 1V,

Vi

SABIE IV
" g.rge scale i-scale sugar
Particulars ar technology ite
Pnud on 160 (¢] X s
days working, ] working s working
RSq Rs, ks,
«Cost of 100 Qtls of cane 1,2%0.00 1,250,00 1,250,00
-Cost of processing of
100 Qtls. of cane as o
giveni' in the above table. 1,032,25 585.39 ‘32.3’
o 2,282,285 1,835.39 1,882,39
-Ma‘i sugar ptoducOd
‘u ml.. 9.6 7.5 7‘5
«Cost of sugar p‘r mintal 237.7 243 as1

.- Projection for large scale are based on the figures of
Kt.un Sahkari Chini Mill, Saharanpur and for m:l.ni-luga.r mnl
an given in Appendix III,

The cost of production is almost the same as large
scale, Whatever little dAifference is there, can be offset
by the cnffexent system of depreciation followed in these
projcctiom. The depreciation in large scale has been
taken' on gradual decline basis, while in mini-sugar it has
been tilten oh a fixed basis, For a 200-ton mini-sugar plant
the cost of production will be slightly lower than for large
scale technology.

No figure:for taxation in the cost estimates has
been taken as taxation differs from country to country. In
India, originally there was no t axation on m;lni--pqu- techno-
logy, but gradually it has bea increased and now on
standard basis it is 50 per cent of large scale. N&'doubt,
this gives an added adventage to khandsari and an inCentive
for its growth,
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The above table brings out superiority of mini-sugar
technology in all respects except with the cane consumption
for produc’ng one unit of suga 4.e. in case cf mini-sugar
technology 13,33 unit &s against 10,4 in case of large scale,
Even this difference will be minimised whon some of the new
researchus alrdady in advanced stage are put to commercial
use, The development of expeller for increasing the crughing
efficiency will increase the recovery by ,7% i.e:. to 8,2%,
manufacture of liquid suger out of the suger rich khandsari
molasses will raise the recuvery to acbout 9,2%, It may also
be amphasised that the quality of sugar is identical with
large scale,

The large scale technology took sbout 125 years to
develop to the rresent efficiency, Most of the present-day
resources are on its side, viz, rich infrastructure, capital
& f£inance, control of raw material, ressarch and development
facilities, political influence and demarcation of market,
The mini-sugar technology of OP8 Khandsari is only 22 yeers
old, BEven if a small part of these resources and development
facilitics are provided to minifaugar technology, it can even
compet® the large scale sugar 'cdmpiexeu having their own _cane
cul¢ivation, ™ mini-suger technology is most appropriite, for

:ane procesning in India it ha:: already teken root and is on sound footing,

‘ Some of the gocjio=oconomic bcnefits in India of the
mini-sugar technology are listed below 1=

(a) These units now crush 10% of the total cane grown
in India and produce sbout one million ton ef sugar,

(b) A capital of 800 million has been invested in rural
areas moatly,from unorganised sactor,

(c) A job employment potential for 150,000 persons has been
creatcd in the rura) sector in the slack season.
during vhich this labour used to migrate to cities for
supplementing their reagre income from agriculture,

(4) The tax revenues to the Central and State Governments
amounting to RS._CO million have been added,




(o)

(£)

A me<hine mamufacturing lndustry has be:m set up whose
annual turn-over is in the neighbourhood of (3,100 million,

The reqguirements of iron and stecl for the fabircution

of machiriery is only sbout 60X that of large scale ifdustry
for producing the same quantity of crystal sugar, 'l‘ﬁu.
40% of raw material has becn saved,

(g) More than 60% of the canc for large-scele units is

(h)

(1)

(9

(x)

(1)

transported by trucks consuming diescl and by railway
wagong, Practically no such tranaport ic utilised by
these units, «s these units are within easy distance
of ' cane growers and carting is done by bullock power,

These uniis "t as centres of radiation to extand and make
avallable mechanised facilitics to the rural areas &
provide repair services to the new types of agricultural
implements Leing Introduced,

Large-scale technoloygy sets up & trend for the movement
of the cupital away from rurul areas, This creates a
weak ¢ apital base in which improvemunt of agricultura)
technology finds it difiicult to take root, The starting
of these units has hnlped to build up Lthe capital
resourcas and has many times served in providing agricule
ture ilunputs to tho farmer s,

The machinery deusign is of a neture which can be
manul acturcd and maintained by small workshops in semi-
urban wreas,

Thege units employ about 2 1/3 times as many labourers
for thu same cupacity as those cvaploved by large scale
technology.

The capital requirewnis to manufacture eguivalent quantity
of crystal sugar is 42% for this technology as compared
to the capital required for estahlishing large scale
vacuum pan factory,

(m) The price paynble by these mills is at par with that

nid by largesscale technology which is, et its minimum,
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25K higher than that obtained from other means of

disposal of cane, On a rough estimate it can be said that
an income of about 15,400 million has been added to the
agriculture sector,

{n) Bowe of the t echnological ideas of the Small Scale
Technology have filtered through to the Gur and indigenous
Khandsari industry e,g. introduction of power crugher to
Gur and crystallisation on in motion and improved boiling
furnaces have been adopted with the result thst quantity
and efficiency of these old industries have also
improved resulting in economic bcnefits,




CHAPTER _1If

PROUWCT SELECTION s

Many times the question .s asked, why prefcrence should
be given to set up mini suqar technoiogy: why not improvement
should be made in technology of Jaggery or traditional Khendsari
sugar, These are low Cost technoliogics wiad the skills to
operate the plant &and machincry are available in rural areas in
Indla, The reasons are - (1) market acceptability of the
product and (2) operational economics,

ECONOMICS 3

Jaggery or Gur is a concentrated product of the whole
cane juicee. It contains about 80X sucrose or cane 3ugar and |
some other minerals having good nutritive value, It is used
more as a ‘ood by the rural population than as a sweetening
agent, lhe yield or recovery oi Gur ic 10% on the sugarcane
processed, 1,e, for manufacturing 1 «tl, of Gur, 10 (tls. of
cane is r ecuired, The pricc of 10 gtls, of canc will be
Rs¢125/~ to 15,135/~ on the basis of standurd price fixed by the
Government for paywent by large-scule mills, The market price
of Gur fluctuates very much and «uring the last 5 years, it
has becn raaging from i 80/ to [54150/~ per «tl, Even on the
peak price of k,150/- hardly i:,15/- to .25/~ are left for
processing, This mecns that the Gur manufacture can not meet
the standard price of cane and rcturr to thc cultivator will
be low, /.ny i:.wprovement in the technology will raise the
manufacturing cost and the wmarketability will be reduced, Such
efforts were mad.: but they have to be given up because the
improved quality of Gur did not fina acceptance on higher price
in the murkcet, Efforts to incre.se the recovery of Gur
resulted in higher investment, which aguin affected the cost
of product and defeatcd the purpose of keeping it as a
famer's or cottage activity,

Khandsaril sugar is a creamy white powdery sugar containing
94-98% sucrose and the rect molasseo, Nutritively, it is
supposed to be better than the presont duy white crystal sugar,
The price ranges between [s,200/= tc 14300/~ and its recovery
is 5.,5% i.e, for proiducing 1 wtl. khandsari sugar, 18 i.tls,
cane isrequirud, The price of Sugurc.ne on the basis of




large scale mill will be ks, 228/~ to Rs, 243/~ leaving very little
margin for improving the t echnology within its prevalent
organisal icaal pattern.

MARKET ACCEPTABILITY

The inherent strength of large scale technology is that
its products meet the recuirements and changing needs of the
socicty, On the other hand, the traditiovnal, low cost or
indigenous technologies in developing countries because
of the technological limitationg produce only a particular type
of product whose market acceptability has declined and it does
not meet the needs of the society, This fact is not usually
given enough weight in the various scheries for renovating and
improving the traditional technology, Most of the attempts on
the part of research agencies are in the direction of improving
workability, introducing some new tools, increasing productivity,
and on the part of the Government, improving the marketing and
providing financial measures for survival, Needlesgs to say,
such efforts all over the world have not been as successful
a8 expected in putting low cost technology on its feet, To
gyive an example any improvement in lime mortar technology can
not make lime mortar take the place of portiand cement, Unless
low cost lime technology can qeared up to produce portland
cement, its futurc will remain in doubt,

The consumption of gur and its production are gradually
daclining, In 1930, 65-70% of the total cane crop in India
was proceassed into Gur, At present only 45-50% is being
processed and rest of the cune is conswncd by large scale mills,
mini-sugar technology und for seed and chewing purposes,
The manuiii ture of truaditional khandsari sugar has been
declining from year to year and have not gone up in spite of
very large increase in the production by large scale and
mini-sujar tec'nology. /At nresent, the industry utilizes
hardly 2% of cane grown in India,

The white crystal sugar, a prodwct of the large scale
technology has been finding increased demand, From a
Consumption of 2,000 tonnes of white erystaline sugar as
imported from Jawa in 1797, the consuription incrcased rapidly




and &t present the annual production of Indian large scale
sugar industry ranges from five million to six million tonnes,
The mini sugar technology starting as a pilot project in
1956-37 .s now producing the million tonnes of sugar and
consumes "™ of the cane crops, The future market potential
of white crystal sugar cane be judgud from the fact that the
annhual consumption even at this high production is only 6 Kg.
per head in India while in the dnvolopinq countries like U.R..
UsB,A. and Cmch. the consumption is 50 Kge. per head,

Therefore, the only alternative from the point of
view of product selection was the davelopment of suitable
technology for manufacture of similar product as compared
Ry large scale technolony de@e white orystal sugar,
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The manufacture of suger could be divided inte the
following processes -

(t) Extraction of juice from sugarcane, -
(41) Clarification of judce, ' .
(4441) Bvaporation and concentration of juice into masscuite

(iv) FPormation of crystals and their separation from :
the masscuite to obtain the final product i.e, sugar,

EEtcaction of Jyice

In large-scale technology the juice is extracted by a
crushing unit, consisting of a tandem of five mills of three
rollers sach, The following other devices are incorporated for
increasing the juice extraction i~

(a) Cane preparatory devices,
(b) Extra pressure on the roller by hydraulic means,

(c) 'Imbibition' or ‘maceration' i.e, adding of water
and diluted juice to the onte crushed cane and
re-pressing,

(d) Increased n'mber of compression by working a number
of mills 4in tandem,
Yor Jaggery manufacture, Bullock crushers are used, PFor
traditional khandgeri sugar technology the crushing units
available were t-

(a) Three-=roller vertical crushers driven by bullocks,
(b) Three-roller horisontal crugshers driven by power,
(¢) Pive-roller crushers driven by power,

None of these othar extraction devices for increased
anxtraction as used by large scale industry were ued in the
above cruwhers,

The c omparative efficiency of axtrection is given in
the following table i-
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Table

Bullock 3-roller S~roller Large-scale
Efficiency crusher power power VaCuum Pan
crusher crusher mill,

1,Juice extra- 55 =60 58-62% 60~63% 73
ction by weight
,Milling* 67-68% 68-70% 70% 89-92%

*X of sugar extraction in juice out of the total sugar in cane,

The juice extraction efficiency is directly related to the
recovery,

This above table indicates that while in the large scale
technique only 10X of the sugar is lost, in Bagasse in traditional
technology, the loss is 30% i.e, threec times more, This is one of

the main reasons for the lower recovery in traditional khandsari
technology.

To cut down the luss of sugar during evaporation a new design
of crusher '6-rolier hydraulic crusher' was evolved. The cane
Preparation device by  means of two set of cane
knives and extra pressure on the rollers by hydraulic means was
incorporated., The number of pressing which are generally 10 in
large scale crushing was limited to only 4 by use of 2 N-. 3-rollers
mills in place of 5 nos, 3 rollermills, This was for the reason
that higher pressings arc effective only when ‘imbibition® or
‘maceratiouns is used, Introduction of imbibition required 12-18%
of additional of water which dilnted the juice too much
increasing the the fuel consumption during evaporation, The higher
consumption of fuel could probably be met by the higher fecovery,
but the diluted juice when evaporated in open pan furnace, !lont
@ lot of sucrose during boiling by inversion, The inversion is a
Process by which the cane sugar which is sucrose or disaccaride
i8 inv.rt.t  to mono saccaride i,e, Dextrose which do not crystallise
and is lost in molasses, The inversion rate increase rapidly
if the juice is boiled above 60- 1% C. Thc use of vacuum pan
technology 15 for the purpuse of lowering the boiling point to 60-70°
and thus the inversion loss is checked, 1In open pan furnaces the
juice start boiling at 100.5°C and as the concentration rrown




the boiling point goes upto 110-112°C, This inversion is further
relatcd to the time of boiling, Diluted juice will take much
more time than the normal juice coming out of the sugarcane, The
addjit ional sugar obtaincd due to the use of imbibition water and
increused pres:=ing is lost because of accelerated inversion in
oren pan »-:linv, Initially only a design of 13"x18" crusher

was developed by Planning Research & Action Ipstitute with the
help of National Sugar Institute but later on another design of
16"x24" was developed by sri MK, Garg of Appropriate Technology
Development Association.

The operation data of 6-roller hydraulic crusher -f

13.*1.8“ and as wcll as 16"x24" e sdmiYnre and oo o miyen below 1~
1, Juiee extiaction 66 - 68%
2, Milling cfficiency 80 - 82%
3, Crushirg capability 5 tonnes of cane per hour or

100 tonnes per day for
13"x18", and

10 tonnes of cane per hour or
200 tonnes per day for
16"x24"%,
The sugar loss i8 cut down from 30% to 20%, thus obtaining
1" more sugar in juice leading to high recovecry by .8% to 1%
over and above the traditional khandsari technology, “wrtrip i - «on
expeller is being developed which on dry crushing basis has given

a primary juice extraction of 72% and a milling efficiency of 87%.

JUICE CLARIF ICATION |

The clarification uged in large scale technology is
carried out by chemical agents, principaliy lime alone, or in
combination with sulphur dioxide or carbon dioxide. The clarifica- : 1
tion is of three types :

(a) ™#mention | = For producing raw sugar to be
further refined in consuming
markets,

(b) Lime sulphitation -« For producing direct consumption
white crystal sugar,
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(c) Lime carbonation - For producing direct
consumption white ctystal
sSugar,

In India, lime sulphitation is the most widely used process
in large scale vacuum pan technology.

In traliticnal technology, the clarification 4is carried out

by meang of mucilage prepared from vegetable barks, Some of the
important barks are :=-

i, Hiviscus Fiqulneug
2. Hiviscus Bsculentus
3, Bombus Malbaricum
4, Grewia Asiatic

Se Kydia Calycina

These barks are scaked in water and the resulting solution
which is a sort of mucileage, 1s added to the juice on the furnage,
The dmpurities are brought out as scum on the surface of the
heating juice and are ladled out,

A comparative efficiency of the various clarification
methods is given ir the following table s~

Table No, ¢

Clarification system Bfficiency of remowval
of non=sugars,

i, Defecation by adding lime and followed

by refining through carbon filteration. L s
2, Lime sulphitation 35-45%
3, Lime carbonation 50-38K
4, Indian system of bork clarification 10-19%

Sugarcane juice contains about 2% non-sugar ns inanlubles,
suspended and colloidal condition, This non-sugar component
retards the crystallisation of sugar, thus giving a powdery suger,
Its removal to the highest possible degree from the juice is
necessary for developing crystal and white colour,
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S8ince the primary object was to manufacture cZystal sugar,
there was no choice except to use the chemicel process of Juice
Glarification,

The scaling down of the lime sulphitation process as used
in large scale technology was experimented uron by a research unit
set up by the Government of India in 1936, The process did mot
Prove successful when commercially demonstrated, These research
results were carefully examined and changes in the design of
equipment, especially for lime and sulphur dioxide reaction,
vessel were made, The lime sulphitation process wes incorporated
in the plant design,

The introduction of lime-sulphitation gave sursar similar
to that of large scale, It also gave another advantage which
resulted in improving the recovery further, The sugar_cane
Julce as they come out of the cane are acidic i,e, having pH
Velue of 5.4, The inversion loss is related to boiling tempera-
ture, time of boiling and pM value and increases if the acidiec
juices are boiled, I" large scale technology the pH of the
Juice 15 raised to 6,8 ~ 7 pH i,e.neutral to save inversion
lo8s, By introducing lime-sulphitation, to mini nusar tretmalasv
the acidity of juice is overcor~ and the juice pH 4is brought to
6.8 = 7 pH.

In thi large-scale technology, the cane Juices after

clarificaetion are evavorated in the first stage in a multiple . 1ot

evaporator after asnin pasing culvhur dioxide and then eomaentratan intn mance

vasuum pan, Steam is uscd for heating purposes,

Tn +ha trnditionmlkhamimrithe sugar juice 4s evaporated snd
conoentrated on the open pan furnacr over direct fire by burning
dry bagasse, The efficiency of both processes is given below s~

Zable no. )
~ Process Purity drop Sugar losses,
1. Open Pan 3.8 1w

2. Vecuum Pan - o
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The large scale vacuum pan boiling was found to be too
complicated and capital-intensiv: to be adopted in mini-sugar
technology, The scaling down was fo:nd to be difficult and
uneconomic, So the only choice left was open pan boiling,

The open pan furnace is muinly a long inclined tunnel over
which a number of pans of increased diameter starting from a small
pan of 3! diameter ending with 6 £t, diameter pan are placed,

The bagasue is burnt on the ground directly below the small pan.
The draft is provided by a small chimney placed at the end of the
last pan. The juice is fed to the big pan and then gradually
transferred from the highest pan to the lowest pan manually
reaching in the end to 3' &la, pan called °* parchha pan' when
conCentretion is completed and tlic masscuit is ladled out in a
amdll tank, A large no., of open pan furnnen designs are

available from various region in India, This des ign can be
divided into low capacity i,e, producing about 50=90 Kg, masscuite
pexr hour and higher capacity for producing 130 to 150 Kge per
hour, The low capacity furnace did not fit to the requirement

of the plant design, The high capacity designs wers analysed

and were found to have two prominent handicaps s-

1, The juico capacity of the furnace for operstion was 2100 Kg.
for preparinq of i3u Kg, 7f masscuite or a ratio of 1114,
This high capacity adds to the inversion loss,

2. The juice concentrstion pan is placed on highest heat point,
This leads to loss of sugar by burning and caramalisation,

Aftor a number of experiments, a new design called ‘Standard
bel or furnace® was developed in which the Juice capacity vas
reduced to 800 Kg. and the masscuite capacity was raised to
180 Kg,, thus giving a ratio of 1s4,5, The parchha pan wes
removed to the second placa i.e. away from direct heat, The
colour and caremilization was reduced and the sugar loss wes
cut down as shown in the following table,

Table

Process Purity drop Sugar loss

Open Pan standard unit 1,7 - 1,8 M-
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In large scale technology, the bagasse is burnt in wet
condition i.,e., as it comes out from crusher, but in the open
pan furnace the bagasse has to be sun-dried and th .n 48 burnt,

Bosides requiring a large labour force, the other handicap
is that when the season is wet or in early winter when the dew
formation 18 too much, the furnace does not work well, Many
times the plant has to be stopped or slowed down, Attempts to
burn wet bagasse in open pan furnaces wern mAdc, Early designs
did not £ind acceptance because fuel consumption was high anq
Juice boiling capacity was reduced to 3/4th of the dry furnace,
Recently a new design was developed by Sri M,K, Garg which has

started finding ecceptance. iy introduction of heat recovery device,

the fuel consuuption is reduced and by providing both forced amd
induced draft fan the aoncertiation capacity has beun increased
to 180 Kg, per hour,

oot

 CRYSTALLIZATION -

In the large scale technique the ccncentrated Juice
Called "Masscuite” is filled in a U shaped vassel where it 49
slovly rotated for 24-36 hours for the development and growth
of crystals. In the traditional technique, crystallization is
c:fcicd out by £illing the masscuite in an earthen vespel vhare
it remains stored for 2 to 3 weeks,

The large-scale crystallisation technique is called ‘Crygta-
llization in motion® while the traditional technique is called
‘static crystallisation', Therelative efficiencies are given in
the following table -

Teble
Parcentage loss Cuality of type
Oricess on the available of sugar cryxtn
Sugata
l.,5tatic crystallisation 4-6% Powdery
2,Crystallisation in motion % Crystalline

The crystallisation techniyue dircctly affects the
development of crystal structure and also its size, A scaled
down design of the mill crystallizer was adopted, Ths crystal
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growth was much better. Rt a let of very fine crystals or
powdery sugor was obtained, This was due to the fact thet

idn vacuum pan during H2'ing a limited number of nuclie are
producad, These when grow during crystallisation gives bold

and big crystals, No method to develop and 1limit the
nuclier grains in mini sugar technology could be possible, This
resulted in uncontrolled production of wery minute, some of which
being weak dv not grow, resulting in highsr percenmtage of
powdery sugar and higher lusu in molacses due to small
crystals passing out of the cenirifugal screen, This deficiency
has baen overcome to mome extent by development of seeding

and outtine process in ciystallization, But still the loss of sugar
in molaysos is higher, The molasses of mini sugar technology
contains £35-374 of sugar while that of large scale technology
have only 35% sugar,

Reporetion of crystals

in the large~scale technicue, the sueperction of the
crystala from the nacscuite 4s carried vut by a centrifugal
MChiﬂeo

in the traditonal technique, the separation was Cerried
out initially by meansg of microbivlogical sotion, After the
static crystallization, the masscuite was £illed in woollen
bags which werc stacked to a height of about 8 to 10 feet,
A heavy stonc was placed on top to put presesure, During the
course ci a vack, part of the molasses used to flow out,
“he yellowish syrupy mass was taken out of the bugs and then
put in masonty tunks with perforuted botctunme, On the top, a
layer of rnewar Qress, which grows profusely in ponds and still watezx
was placed, The heat developed by microbiologicul action of this
grass, ceused the molasses to drain out, upto a depth of about
@ inches, leaving a powdery white to creamy fugar below the
sevar grass layer, This layer of sugor was then removed and
another layer of sewar gress put on till the whéle depth of sugar
in the tani wus £ree from molasses, The molasses flowed out £rom
the parfoiated bottom,
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The above separation techniyue is f._oo slov and
required a lot of space, The traditional khandsari suger
manufacture started to use centrifugal machincs as early as
1925, By 1932 a propar design was evolved and it gradually
replaced the traditional =  separation technicus, In 1950, hard-
1y 20% khandsari sugar was produced by microbiological separstion
and by 1960 the process completely dicappeered,

There is no difference between large scale vacuum pan
taechnology and mini-sugar technology in the process of
crystul soporation by centrifugal. The centrifugals in large
scale industry iz of very high capacity and fully automatic,
in the mini-sugar technology the centrifugal is a batch type,
the ain operation of feeding, washing and sugar removal is
Jdora munually, The economic of the manually operating
centrifugals in mini sugar technology is favourable because of
low capital investment per unit of sugar coentri fuend,
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CHAPTER v

ORGAI' 1SATIONAL PATTERN

| The organisational pattern ror working a technology could
be divided into two categories - (i) entreprencur ownership and
(11) »roducers® ownership type.

The organisational nattorn of the large-scale technology
is completely of the entrepreneur ownership tync, The responsi-
bility of reising the condtal muncgement and aperations rests on
a Strong cenitral ¢roug whio have got the roculred expertise and
incentive, Such ¢n organdastisn hardly 4 .Jes irto consideration
the intcros<s of the prodxcer or even the consumer, At times
an .ement of exploitation enters into its working,

in ithe producer-ownersidp pattoern, the auinership is either
wilolly by producer or is divised duto a nuiber of levels between
Producer anu articeu tyx or small entropreneur, The Capital
investment is low and management systuu also is sinpie, The
surplus formed in such an activity is divided at various levels
4dn place of being collectud in a centraliscd poul., The surplus

is awuilablc for capital formation in

the region and can be reinvested locally, This type of organisa=
tion can work at low efficiency and can exist even when the odds
are too high, Because of this type of orgaiisation many of the
indigenous low efficicncy technologiles are still working in India
and other developing countries against heavy competition from the
sophisticated large scale tochnologics,

The orgarisation for qur i.e, Jeggery and traeditional
technology or khandsaril sugar manufacture ii. i,aic i of
producers' ownership type as @:plained in the following paras se

tac e 3

10 to 15 cane grovers of a village combine together to
hire a bullock-driven kohlu ond a set of pans for boiling
Juice, from the nearby town where the traders keep stock of
such articles for ccasonal hire., This ejuipment is installed
in a hut in the village, The group of cultivators, harvest




sufficicnt cane daily to meot tlie crushing nceds of the day,

by rotation from the various ficlds of the members, Cane is
trensported by bullock carts irom the field to the crushing unit,
The crusher ix worked byy bullocks ;ruvidad by various farmers on

a two to three houra rotatiocn basis, Tho gur produced out of came
harvested from the field of a pasticular member is his property
eftnr menufacture, There is hardly any hired labour employed
cxcap: the gur boiler who is mostly peid not in cash but on a
percentane basias on the emount of gqur made, Themst of the lebousr
&3 provided from th2 families of the cultivators,

The organiasotdonal pattern for indesensus khandsari sugar
ranufacturce 1z dilvided into three levels,

(a) Juice extraction ly the cana growers,

(b) Ciarificutioun, boiling md concentrotionn into
massecuito by small village ertreprencure,

(c) Separation of sugar ard markoting by urkan entrepreneurs,

A villaye entrepraoneuz installs a juice furnace in the
villagae and enters into a contract with the canc-growers to
purchase thedr canz juice, not carne, The cultivator hires a
bullock crusher for crushing the cane and supply juice on a volume
basis to the furnace men, The juice in bniled into masaecuite
a7d thon filled up in earthen wassoclage.

Tho cartinon veuegals centaining the massecuite are
tlen transported to tha citles vhore they are purchased by the
1riban entrepreaneurg vho s epavate tha suger from molasses and market
1. Th2 molesses is thcn re-bollead for a second crystallisation,
Som2 times the third sugar is also manufacturcd by a scuond boiling
of tho molasses,

*rom the ebove, 4t i3 clear that ¢ur menufacture is a
completely produznr Gwnership typ? cf cottage industrial activity,
In case of traditionel Xhandsarl sugar menufacture the activity
is carried ouvt pIrtly ualsy producar cwnevship

ead thnn pertly by rural small private
entrepreneur and the lart pcrtion Ly tha aity entrepreneur,

The mini-sugar technology aa d2valopad 1s of the nature
vhere ths various prccessecs can nct 2 rcaled dovn to the cane
producers leval., laither thcy c:n k2 sororated out between nuwber




« 11~

of levels as is practised in the manufacture of Xhandsari gugar,
The erushing unit is a Custly one and have to & pParmanently
installed fcature, The transport of juice to furnace housed
separateoly will induce loss of sugm:, Therufors, the emtre~
pranair ownershin type pattern has to be adopted, Initially some

units were organised on conperative basis so as to keep'hr :tart
Nf ~menchin with cagegrowars, But the pattern did not succeed,
Jume of { he reasons of the failure could be identificd as below s

(u) The cane supply to he recrived from a member was rclated
to the chare capdlal contedint o bw the member, In general
canc grownr could nol £ind anff4edont cajidtal co ac to be able
to 32l) their compl te eran of canc to the unit, The membership,
therafore, had +o he inereazed to aollect the necessary capital,
The ircresse in mombershin led a situstion §n vhich hardly
15--20% cron nf the members conld be procesried, The member had,
therefore, to de:end on other alt.ermatives for disposing of the
cane, or to continue making Jaqgery,

(b) The CanC=grower did i feel confident in getting the
price on Yl buuis of tho vporatisnal remlt of the urit, He
insi:tel on 5elling 4w cone outright, Tu mect the reuirements
of care the practice of dircot purch: ve hed to be introduced,

(c) Both the above factors rem lteqd in a lukewarm attitude
of the: cane (rower towards these co~operative uniteg,

(Q) when tle programme was started, the administrative und
executive ronm-ibility of working these units rested wdth the
Planning Research and Action Institute who had naturally a
strong motive to implement the programme successfully, ILater on
the progrimme was transferrod to the Co~operative Department
and the department passued on the management responsibilities to
the cane growers, The gkill and SXpexrtise of thc cune growers was
not of the level to take up the administrative and executivd
responsibilily suceesgfully, with the regult that. the efficdency
of the uiits began to fall,




(e) Though the administrative and execut ive responsibility was
transferred, the overall administrai ion remained in the hanos of
the departme.at workers who were Wore or less fouced on the society,
These workeras did not feel responsible meny times to the cane
growers or to the unit, They were more interested in working
according to the departmental rules, ‘ '

In large scale vacuyum Pan technology, co=operative ownership
of the units were also introduced and their number is increasing
rapidly because of government policy of granting licence for
further ingtallation of new unit only to cooperative organisation,

A review of large scale cooperative sugar mills brings out
the fact that producers ownership is only in the name. The share
K@ Capital of the producers are hardly 20% of the investment and
rest of the capital is provided as loan etc, Cane growers do not
have any access to the surplus formed, He is having the seme
relationship as ho is having with the private emtrcpreneur type
of large scale industry, His entire cane crop is not covered
and he has to depend many times on his own arrangement for
processing his cane crop, At best it can be said that the concentras
tion of sugar industry in the hands of few industrial houges is
avoidied by the cooperative structure and the managcments has beep
passed to a -lass of social and political workers, This class
becames of vested interest, .rw.. - g highly paid and efficient
management to the large scale Cooperative sugar factories which
was possible due to very high turnover, This cooperative

organisation hus yet to prove to be the highcr benefits to the
producer,

In an industry where the loan amount is wvery high,all extra
surplus formed goes out for the re=payment of loan, It takes
more than 10-18 ycars to repay the losn and then only some extra

3 avirlahl -« farmer shareholdcrs, During this long period the

farmers develop the mentality of being only a cane supplier to the
factory and does not have the feeling of ownership and is not
effective at all in controlling the management etc,




T™he imtroduction of cooperative structure is the miai~
Sugar technology could be possible if j-

(1) the mambership is linited to a group of farmers
80 the entire cane crop of the members coule be
peccess by the unit,

(2) Either major part of the share capital 4is collected
by the Gane~grovers or loan repayment is 5o scTenged
tshat a yu't of the profit could be paid as anmual
dividend and bcnua over and above the cane price to the
" CARS Growers, '

(3) Apex body is formed to provide efficient managememt
€0 a mumber of cooperative units at lewst in the
initial stages till the technical feasibility amd
oconcmic viability is fully estadblighed and RepAgERENG
48 taxen over by the cane growess,




™e ainiegugar units have been standardised Aatn
capatities 1~ .

1, - 100~ton: cane crushing per day of three shifts,.: . . )

3, 300=ten can® Srushing per day of thres ahiftp,:+ .

 The espital investment and details of the plaat and

machinery with specifications have been given in Appendix 1 & 3,
T™he sumary of sapital investment 18 given in the uum
table - : . :

-nk

100~ton capacity  M,12,00,000/-
300-ton capscity Ra.19,00,000/-

In 6ase no electricity from public utility 4s available,
the generator is requircd to be installed, Diesel engine drive
is not preferred from layout efficiency point, The investmant
on generatii.; set will be on s~

100=ton capacity Ny 2,20,0m/-
200-ton capacity B, 3,65,000/-

™he depreciation and other operat ional ©Gost »f the mets will be met

fromthe power expensss providsd,

The operaticnal details for the 100-tom units are givea
in Appendix 3, The operational details of 200-ton unit will
be more or less similar and are not being included.

PIWR  COW tO= SR TroduceT UG TN T WA,
oapacity sumed in

100-Tan  1,00,000 M, 780/ : :
i'o:'- por ton A,54,000/- 1,00,151/-




During the last 31 years of research & development, plant
specifications have been gradually changing, Some new machineries
have been dcveloped to have better control on tie working aad to
reduce the personnel factor,

Not all the manufacturers in India have adopted these
Cchanges, A new entrepreneur has to face difficulties at the
time of purchasing of the plant andingtallation, Por his
guidance, a fow notes are given below,

Location ~ Before deciding location, a survey of the c ane crop
should be carried out, Within a radius of 5 Km, atleast 20,000
tonnes sugarcane should be available and vithin a radius of

8 Km, about 30,000 tonnus of sugarcane should be aveilsble, Based
on the exparience in India, only 40% of the cane arown in am

area is available for processing, Dependence on transport of
cane from long distances should not be placed,

Bylldings - There are a number of designs developed, Blue-
prints of the latest design are available with the Appropriaste
Technology Development Association, Gandhi Bhawan, Lucknow and
the Planning Research & Action Division, Kalakankar Houge,
facknow, Special attention should be given to the plinth level

of the building, It has been found that if the plinth level is
raised by 3 ft,, the furnace work better because their depth

is about 7 £ft, and if they are taken to the depth below the ground
level, then the fuel consumption increases due to perculation

of sub-soil moisture, The roofing should be from Asbestos Cement
sheets, The galvanised iron sheets, because of two much production
of steam, get corroded and hence have to be replaced within 6=7
years,

Furpnaceg ~ 7The fwrnace:s are most important because of fuel
economy as well as boiliny copacity which effect the colour
and recovery of sugar, Standard designs have been developed
after intensive field testing, The dArawingp are available with
the /Approprisce Technology Development Agsociation and the
Planning Research & Action Division, Many times sugar boilers
insist on making their own design which some :ime work and
some time do not,



Rlant & Mechinery - Quite a large portion of the machinery is

fab ricated £rom M,S, sheets, Their weight is less and volume

is high and, therc¢fore, the transport cost is out of proportion,
Thecse can be manufactured at the site, A list of such machinery
which can be fabticated at site is given in Appendix IV, The
fabxicated machinery druwings are availcble with the Appropriute
Technology Development hssociation and the Planning Research &
hection Division,

Cxusher - There are two standard designs of crusher (i) 13%x1g®
for 100-ton capacity and 16" x24" for 200-ton capacity, The
13"x18" design was developed by the National Sugar Institute
'and the Planning Research & Action Institute in collaboration,
lateron substantial changes were made to improve the efficiency,
The crusher should be purchased after ensuring that all thesge
efficiencies have been incorporated, 16%x24" crusher was developed
by the {indistry but its etficiency was poor, so at the
recommnendations made in the S5th technical seminar, ,the design was
scrutinised and a standard design was evolved by sri M,K, Garg
which has been field tested and found to be as efficient as
13"x18" crusher,

The crusher alonqwith all other machirery is manufactured
by a number of firms in India, In case if it 4 intended to take
up the manufacture in other countries, complete set of drawings

of both the crushers are available w ith the f.pprovriite Technology
Develoment Assoclation,

The following points should be checked when purchasing
the plant -

Crusher

1, Cane carrier chain - The cane carrier chain should be made
from die cut parts, not by hand beating parts,

2, Cytter - The cutter knives sheuld be hard surfaced by
electrodes having atlcast 30% cobalt in its componition.
The cutter knives should be at ar angle of 30° from each
other and not 60 °




3. Toyndation bed - The foundation bed of both mills and gears
should .e preferably of cas:. iron heavy ch.oannel type, If made
from M,8, 8teel, it should not be girder or I beam type but
fabricated channel from 10—12 mm, thick M,S. plate,

3. m - The top roller brass should be half haxagonal,
not round on the rcsting surface aide, All side brasses should
‘have forcud lubrication systom,

' wnm - The crushers originally designed were having

Apex angle of 82°-84°, This apex angle has been reduced
to 74° which i5 better from extraction and power point of
view,.

3. Ixqsh Plpte - Thc trash plate should be of the new design
recommended by the 5th Technical seminar to suit the above
apex angle,

6, Hoad Stock - m:i: hcad stoltk of the mills were originally
designed on cast iron but later on replaced by M.8. plate,
Many times, the thiner plates are used by manufacturers and
no internal ribs are provided to balance the stresses, The
head stock should be of 18-20 mm thick M.5. plate with
dnterne . ribs,

7. Reller grooyes - A number of chenges have been made and
the final recommendations are as follows g=-

1st Mill = 1" pitch with $5° angle groove,

2nd mill = %" pitch with 55° angle groove.
Differential angle grooves did not work well, Chevron
grooves should be cut on the feed and top rollers of both

the mills. Juice grooves on the side of the rolllrl should
"invariably be provided,

&, Setting gauge ~ Setting gauge should be obtained along with
setting diagram und the mills should be set accordingly,

9. Hydraulic Sygtem -~ In the 5th technical seminar, the

14ft ratio of accumulators has heen chunged from 1148 to
1817.5. The new accumulator should be purchased alongwith
ohe ton loading weight for each accymulator, The
hydraulic pipe should be of seamless type with 3/8" bore,



-3fa

10, Diige sievs = The juice is usually sieved by hand, To

1l

12,
13,

14,

18,

avoid farmentation and viscouity development, Lhe juice
sieving should be done with DORR OLIVER type of sieve
wita 2 mn apparture, The sieve 13 automatiec without
any moving parts,

duice weighing equipment = To keep the working efficiency
of the crusher at the correct point, automatic juice

weigning macaine should be installcds They are not
generally used,

Ditps - Pumps should invariably be Open Impeller type,
fulphitation Tanks - The sulrhitation tanks should invarisbly

be provided with a parabolic juice, circulating plate

baffle, Both juice and gas entry should be from below,

Lime addition tank should be attached to the sulphitation
tank, Many times the workers bacuui;c uf some operstional
difficulties remove thea but their removsl will effect
the efficiency of the process,

idme_solution meking equipment - The lime solution is
generally made by hand kit it gives uncertain quality

of lime .olution and sometim.s have particles which do not
4isolve, Mechanised equipment for this purpose has beem
developed and bs ingtalled,

Heating of muddv juice - The nuddy juice left in settling
tanks is generally sent directly to filteration, A md

heating tank should be installed behind the sulphitation
bel and if necessary provide with sdditional small furmace,

16, pidteration equipment - There are two types of equipment

svailable - (1) Bag filters, and (ii) filter press, The
washing of the rud cakes has been found beneficial due to
increased inversion loss of the diluted juice, The juice
removal officiency £rom the mud,,therefore, from both

- bag f£ilter and filter press are similer, 7The bag filters

afe labour intonnivas but can hendle any kind of juice,
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Filter presces are costly end comno timos thore ipo difficulty

in filteration whcn the sulphitation procesns hasz nct b2an
properly carried out, The ccst 1o alpo high, In case the filter
presses are ‘o be uscd, the pgilze of thae £ilter ~rvess should be
limited so that tha cpasatlional coyale shculd not DO longer thea
2}y « 3 hours,

17, Juice bolling hla = Thcre axe two types of juice boiling
bals « with rcund pans ond with tubular pann, The tudbular pans
gre moro officiont 4a boiling e2 well as Zuel
consunptica, Tha furnoeay oo genorzlly vork-d with dry bagasse
for drying of which 20+3C5 of tho total lebocur force is involved,
Moraover, when tro weathar ip west or thoe €.w forinaticn istoo
much in crrly wintcor, ¢thD besapsd do not Oxy proporly and the
boiliry capc2ity ¢noo Covi &1 the £pel consuvmption increases,
Wot burning cyudr—znt woa cvol-—3d but it did rot fund
acceptanrc? kaceuno the fuel conoumption was hich end the boiling
capacity van lowcs Lhan tha Goy bogusie Durming, The latest
equirzent Cavoleop~d by 802 1., 22-g has o7nTgomn theme
handicaps. 7Thn worlting of thid cquipmzns reyuiros skilful
handling which wery tinmes 4s not ovaileble with the sugar boilers,
8o, in th bazining cniy 2~3 Lale should %La fitted with this
equiprient and os ooca as acipericonsy s galrad, other &ty bageasse
furnaces chould ka2 charced,

13, 2lnnsea b2l - The ~2na of the molazases B~ ahculd be cf
ol cest dron of th- standard d=algn 4.0, 42"x7¢, 367%T" wnd
30"xC4", Piggor pana do not dncomese the boiling capacity apd
rchould be ¢veided, lNolasses kLols can alno 2 worked with rice=
huck if it 1s ocwadlable in thz locality. 1t gives fusl cconomy,

19, Crvatalldzera - Initdally smaller crystallizers cf 3Ax3l'ndly
were usad Fet ncw tho cize has becn incrrased, Nigysr crystallie-
sars cf G'id!x4! ond 0'250x5' have beon standardiced, The ctirring
arrangenont of tho exygtallizesrs ohould nct be of ribbon type
but fan tyre with propas plecing of sticring pletes,

20, Con*zifvcal - Foo intron~ing the cfficiency cf the

- .

centrifucal, tiz mraocnite frem thr oryrctellisces ohcula bhe
ccaveyad By [ler™ v o thny SocMag reoanct-ent attached with
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a1.

the centrifugul, This arrangement has reccntly been put in practice

and is voery effective to cut down the cost and furthor the purging
of 2nd, 3rd (nd 4th sugar is improved,

Priep - At present the sugar is generally dired in sun,
Development of rotary drier was made but it resulted in reducing
the crystal size and producing morc dust in the¢ sugare. The latest
Hopper typc drier does not have this handicap and should be used,

‘22, Grading of sugar The practice of g .ding of sugar after

drying is a recent introduction which fatches slightly higher
price of sugar in the market, The grader could bc a separate one
or can be attached with the Hopper drier,

23. Gegr Pymp - The molasses 1s generally transferred man ually.
It will be prefcrable to transfer it by gear pumpy
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SAPITAL INVEGTMENT
Particulars Cost Total cost,
| M, .
LR
Cost of 3 acres of )nnd -A0.000/~ 30,000/~
RULIDINGS
(a) Working 8hed - Total building 3,350,000/~
area . 14,400 sq.ft. @ B,2%/-
(b) Office . . 20,000/~
(s) Managor's and Labour quarters 20,000/~ e
(4) Boundry wall partly of barbed ' ‘
wire and partly of masonry work 20,000/~ ‘oxo.w.
OTHER CQN&TRIETIQN
(a) Molasses tank &and drying
platform, 20,000/~
(b) Masonary foundation of machinery
and bel construction with chimney
and other miscellaneous work
including firebrici:a. 25,000/~
(c) Tubewell with overhead tank 18,000/~ 60, 000/=
8, 000 000/~
-
i, CRUSHING UNIT - One no,
A. Cane crushing unit 13“x18" size 6-roller
hydraulic loaded complete with cane
carrier, double cane cutter and intermediate )
carrier, fitted with equalizer with new type Lo
of hydraulic accumulator and other ch::gu L
as recommended in the 5th Technical Seminar. 1,26,000/-

c.

Electric NMotor 70/75 H.P, Slippering,
960 rpm complete with starter and
switch =~ Ona no,

Electric Moicr 10 H.P,,1440 zpm - Two Nos.

I’Q. OOD/-
6, OOW"




T

3¢ RN JUXE TAK = One no,

3.

4,
L

T

10,

11,

i3,

13,

sizes 0'x2'x14' made from 10 ano Ne8,8teel

DORR OLIVER TYPE JUICE STRAINIR = One no,
2 mm Apperture
AUTOMATIC JUICE WEIGHING MACMINE - One® no,

JUICE PUMP -~ Two nos,

2" Open Impeller for pumping the juice
to sieve and then to sulphur tank,
HO? JUXCE PUMP * Onc DO

3" sise 3-MK-10 Pump.

ROTARY POSITIVE BIOWERS o Two Nos.

36 c.fom, complete £itted with motor,

starter and switch,

SULPFHUR PURNACE - One no,

!‘::! area 2 sq.ft, complete with eater
ing arrangement,

SCRUBBER = One no,

10"%48° double winlled with water
cooling arrangement.

SULFHITATION TAMK « Two nos,

3' dia, x 8' high fitted with 1ime addition
tank and par ic circulation Laffle and
alp0 various operating valves, made from

S mm thick M.3, Plate.

SULPHMITATION BRI, - Two sets
consdsting of s-
(a) Ch-nnol type .'x)lg‘ made

rom 6/8 nm ~ 3 nos,
(») m-r Pan 6 xlxﬂ]' made !rﬂ

It. e 2 nos,

i ; Huung tank = 4'%4'%2°' - 1 no,
4) Pire bars oo oo =16 Nos.

MACHANICALLY LIME SOLUTION MAKING
BQUIPDMENT - One no,
complete with driving arrangeaent,

SETTLING TANKS - 12 nos,
8ise - 4'%4'x3!

6,000
59000

13,000

7,000

1,800

6,400

12,000



14,

18,

6,

1%

18,
19,

-

PILTBRATION BQUIPMENI WITH MUD PUMP 232" 9,000
(a) BAG FILTERS OR FILTER PRESS
Pilter Press, size 18"x16"x3 plates =2 nos,

Bag Filters - 8ise 4'x4é'x2’ -10 * 24,000
(b) Refilteration Filter Press - Oné no,
10°x18" with 24 plates. 10,000

JUICE BOILING BELS =~ 7 sets Consisting of

(a) Round Pan 54" dia, 4Q/30 mm thick
mild steel « 1 no,
(b) M, 8, Round pan 43°* dia,
40/%0 mm thick plates « 4 no,
{c) Channel Pan 6°'x2' = 3 nos. 70,000

*Wet bagasse burn equiphent for

2 furnaces only, Wet bagasse furnace

complete with step grates, recoupera=

tor forged draft fan 2,000 cfm at 4"WG

and induced draft fan 4,000 cfm at 4" WO

@ k,12,000/- each 24,000

MOLASSES BEL = 5 dets consisting of

3 cast iron pans - 42"x74%, 36°x'%"
and 30°x7%", 9,000
CRYSTAILIZERS = li?ht nose @ &,5,000/=

each, Bixe! 0'x5'%x5*' made from
3 mm and 8 mm plate. 40, 000

Crystallizers = Ten nos, @ M, 4,000/~
each, 8ize1 6°xé'xnd' made f£rom 3 mm

and 6 mm plate 40,000
Countershatt complete with M.8, Bracket,

Pulleiys, Ball bearing and Belting, 6,000
BLECTRIC MOTOR - 6 nos, ® 2,000 each

$ M.P, with switch and starter,960 rpm 12,000

Seed crystallizer $'x3)4'x3l' made of
3 mm and 6 mn plate - Four nos,

Blectric motor 3 H.P,,960 rpm with

switch and starter, 20000
CENTRIFUGALS = TWO nos.,Bizes 12°x3¢* 23,000
MAGMA PUMP = One no, 6, 000

Motor 5 H.P., 960 rpm,

RAB FEEDING EQUIPMENT WITH DRIVING
ARRANGEMENT - One no, 6,000

*In the initial stage only 2 sets wet bagasse of burning
oquipment to be fitted with 2 of the 7 standard bel provided,

later on as per rejuirement atleast 5 furnace should be fitted

with wet bagasse equipment,



2,

3.

4.

21, GEAR PUMP POR MOLASSES = 1 no.
Motor $:HP, 960 r,.p.me

22, HOPPER DRIER = One no.

S0' long in 2.parts of 25' each separatel
driven with sugar classifier complete wit
driving motor and air heating arrangoment
and fan of 2,000 cfm at 4"

Motor - § H.Poo 96C m Two nos,

Motor = 1 H.P., 1440 rpm - One no,
23, WEIGHING BRIDGE = 20-ton capacity
24. PIATFORM BALANCE « Two nos,

MORKSHOP AND FITTINGSE
yerkahop "

yi

Iathe - One 12') Bed drin - One 1X",
Tools,

welding Set -~ One o 25,000
- N

1, Pipe fittings 18,000
2, Electric £it .ings 35,000
3. Mill stores 204000
Contingencies, freight and

other charges, 10,000
Brection charges 18,000

AR Total

3,000

28,000
40,000
6,000 .

5.'77.800 )

25,000

80,000

1. 200000

1f filter presses are used their investment will be

higher by (24.000 = 9,000) = 15,000/~

In cau olectricity is not avallable, Two Diesel Generating

sets will have to be ingtalled as given belov,

100 K.V, A, 1,50,000
35 K.V.A, # 604000 5 a0 oo
1, Zand & Buildings .. =  4,60,000

2. Plant & ‘qt:hil‘:ery - = 5,77,800
3, Workshop & f£ittings =  1,20,000

4, Working Capital - - 3423,000
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-ARPENDIX IX

PROJECT ESTIMATE FOR A MINI SUGAR PLANT
DAILY CANE CRUSHING CAPACITY 200 TONNES
A DAY IN THRRE SHIFTS 10,000 TONNES PER

ARMION,
. -
Particulars Cost Total cost.
L L
P
Cost of 5 acres of land 30,000/~ $0, 000/~
(a) Working shed total building
area 18,000 sq.ft, @ .lzy-
per aq,ft, & 30, 000/~
(b) Office ‘ 30,000/~
(c) mnager's and labour quarters 30,000/~
(a) I:\:.ﬂlrg wnlllputly of barbed
v and partly of masonty
m. ’QQOOW‘
(a) Molasses tank and drying
platform 40,000/~
(b) Masonary foundation of
mhin: and bel cmtm
tion with chimney
misc, works 1nc1udinq§d fire=-
bricks. 38,000/~
(c) Tubewell with overhead tank 20,000/~ 6,60, 00/~
7¢'10,000/~

L & MACHINERY
1, CRUSHING UNIT = One no, 2,00,000/~

A- Cane crushing Unit, 16"x24"
sise 6~-roller hydraulic
loaded complete with cane
carrjer, Jdouble cane cutter
and intermediate carrier,
fitted with equaligser with
new type of hydraulic accu-
mulator and other cha
a8 recommended in the th
Technical seninar, .
B= Blectric Motor 100 H.P, 60,000/~
slippering,960 rpm complete
with starter & switch - One no,

C~- Electric Motor 15 H.P,1440 15,000/~
rpm - Two Nos,

kS

" g
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10,

11.

i3.

13,
14,

A b=

RMN JUICE TANK = ’mo nos, 1,600/~
Sises 8'x2':1l)g' made from :
10 mg. ".B. St..lo

DORR  OLIVER TV % JUICE STRAINER

= One no, , 2 mm aperature 89000/~
AUTOMATIC JUICE WEIGHING

MICHINE =~ One no. 8,000/~
JUICE PUMP-2 (Two) nos, 12,00/~

2*® Open Impeller for pumping
the juice to sieve and then
to sulphur tank,

HOT JUICE PUMP = Two NoS, 14,000/~
3" gize 3-NK-=10 Pump,.

ROPARY POSITIVE BLOWERS = 3 Nos, 13,800/~

36 c.f.m, complete fitted
with motor, starter and switeh,

SULPHUR FURNACE = TwO NOS. 3,000/~
Tray area 2 sq.ft, complete
with cooling water arrangement.

SCRUBBER =~ ™40 nos, 1,000/~
18%x48" dcublc walled with water
cooling arvangament,

BULPHITATION TA'X = 4 NnOse 13,000/~
3¢ dia, x 8' high fitted with .

lime additicn tank and parabolic
circulation b-%fle and also

verious orpzrating velves, made

from 5 mm thick M,S. plate,

SULPHIT. IC'i BEL = Two nos,  24,000/=
(a) Channel ty,: consisting of
pan 8'x3';' made from 6/8 mm
ate. - 2 nos,
Guttér Pan 8'x3.'xllg' -2 nos.
c; Mud Heating Tank =4 '%4'%2'=One nO,
d) Pire bors <~ 16 nos,

MECHANICALLY LIME SOLUTION

MAKING EQUIFMENT - One no, 3,000/ =
oonplete with driving

arrengenert,

SETTLING TATIS = 16 nos, 16,000/~

Bise = 48:4'x2°

PIIXERET IO ECUIPMENT -
(a) Bag Filters - 16 nos, Y

Piltor rress
8i2032("%24"x30 plates
8iT0815%:¢18%230 plates
m 5.40;000/‘
(®) Refil.arcticn Filter ,
press = 2 Tos. 20,000/~

}2 nos,



13, JUICE BOILING BELS - 7 sets 14,000/~
gongisting of -
(a)Round Pan 54" dia.40/50 mm
thick mild sicel - 1 no,
(b)M.8,Round pan 42%,dia, 40/5%0
mn thick plates - 1 no,
(c)Channel Pan 6'x2'~ 3 nos,

*Wet bagasse burning equip~
ment for 2 furnaces only. 36,000/~

Wet bagasse furnace complete
with step grates, recoupera-
tor forged draft fan -

20000 C.f.m. ﬂt 4'“0.

46, MOLASSES BEIL - et - 8 nos, 38,000/ =
Conaisting of 3 cast iron
gan- 42 x7s", 36"x7" and

17, CRYSTALLIZIRS = 16 nos.@ 80,000/~
Siges 8'x5'x5' made from 4 mm
and 8 mm plate,

Crystallizers - 18 nog,@® 4,000/~ 72,000/ =
Sizes 6'x4'x4’' made from 3 mm

and 6 mm plate, countershaft

Complete with M.s, Bracket,

Pulleys, Ball Bearing and belting,

Blectric Motors - 6 nos, 12,000/~
5 H.P., with switch and starter
"0 t.p"“‘

8eed Crystallizers - 6 nos, 18,000/~
8izes 5%'3%'x3k' made from 3 nm

and 6 mm plltﬂo

Blectric Motor 3 H.P.,960 LoPelfy

with awitch and starter,

1.. CINTRIPUGAL - 3 nos, ”‘W.
S8izes 12"x24".
19. MAGMA PUMP « Two nos, 13,000/~

Motor 5 H.P. 960 LePelty

20, RAD FEEDING BQUIPMENT WITH
DRIVING ARRANGEMINT - 2 nos, 12,000/~

a1, GERAR PUMP for molasres = 2 nod, ‘oooy-
Motor 8 ".PO"‘O LePeMe

32, MOPPER DRIER = 2 nos, 40,000/~
73* long in 3 pieces,
30' long in 2 parts of 25'each
séparatoly driven with sugar
Classifier complete with
(Contd,) 9,328,900

*NoteslIn the initisl stage only 2 sets wet bagasse of burning
ejuipment to be fitted with 2 of the 7 standard bels
provided, later on as per reyuirement atleast 5 furnaces
should be fitted with wet bagasse equipment,



driving motor and air heating

arrangement and fan of 2,000

c.f.l“. at 4”“00

HOtOI‘ - 5 H.PngGO RcPoMo - 3 nosg,
Motor -~ 3 Hop|'1440 FeDPeMy= 1 no,

23, Weighing Bridge - 20 tonnes
capacCity,

24, PIATFORM BALANCE ,» 3 nos,

WORKSHOP AND FITTINGS -
WORKSHUP

Lathe - One 12! bed ;
Drill - One 1k" dia,. )
Tocls ‘1;‘
welding et one )
EITTINGS

1, Pipe fittings
4, Blectric fittings
3¢ Mill Stores

4, Contingencies, freight and
other chiarycs, ‘

5. Erection chargeus

30000/~ 30,000/~

28, 000/~
‘0, 000/'
22,000/~

25,000/~

20,00/~ 4,85,000/-

1,685,000/~

Bs If filter presses are used, their investment
will be hicher by (Rs,40,000 = 16,000) = ks,24,000/~
In cas2 rlectricity is not availcklc, 3 Diesel
gencrating sels will heve to be installed as

given below 2~

150 K.Vo 20 50’ 000/-
35 K,v, 63,00C/= _
25 K.v‘ 50,000/- 3‘65, oow-

AR

Abgtract of cxgengitg;e

1, Lend & Buildinc ’s,7,10, 000/ =
2, ’lant & Machinery 8,28,90C/~

| 3. WOxkuhop & tittinga 1,85,000/=

;’.go__‘,' "“kmg ra”‘itﬁ) I . 10 750 000/"‘ 180930’W'
e 19,00.00Q/-

'



(WORKING DETAILS UNDER IMDIAN CONDITIONS)

i, Cane '1.00.000 Qtln @ R'."ll".'lo

per Qtl, (average) M 1.3’,00”"
2, Otores - '

(1) Lime 20 Kg.per 100 Qtls. Cane
= 200 Ctis @ b, 3/~ per
GUtl, - 2% on cane, 6,000/~

m Sulphur § Rgo per 100 Ltls,
cane, Qtls.0 k,130per
wtl, = 05% on cane 6, 500/ =

um Coster seed - 5 Xg. Jyr 130
. - gtls cane - 25 Qtls, @
e o b“.“v- per qtl. 025%

) 8318

on cane, G.W-
(11) Gunny bags, 7300 bags 0 ks, 600/ =
per 100, QW"
(v) Inbricants, é | 10,006/- 72,000/~
: 1 ¢ .
Por the season. 10,000/~ I%OW‘,"
1. Blectricity & Diesel 60,000/ =
o Extra Fuoel ~ 3% «3000 (¢t)s,
[ !'J.ﬂv- pex quin’-ﬂlo ‘o,ow- 1‘20'w-
1. Motagor @ F,600/= p.m. for 12 months 7,200/~
2. Pcco @ k1, 400/~ p.m, for 12 *
=cun= Cashier, ’ 4,000/~
3. Wedly W ¥ Clurk=clAccount ant
@ w200/~ for 12 months.: 3,400/~
&, Aani5thRt m't!han:l.c @ R5,150/= Poms
for S months, - 3 nos. 3,25V—
8, Btore Kuuper @ 3,300/« p.m, l.cw-
6, Mcchadic @ h,450/= p.m, 52400/~

7. Hoad'Rarigar (Rab) @ 4,600/ = o
’ pPem, for g ronths. 3,000/=




o,
t B
10,
11,
12,
13.

14,

Assistant Karigar (Bel) @ k,280/~
Pems for S monthg =« 8 nos.
Xarigars for molasses @ fs, 280/~
Peme for 5 months - € nos,

Sulphitation Mate @ i5,300/= PeMe
for 4 months = 3 Nos,

Cantrifugal Driver @ k,20Q/= p.Me
£or 5 months - 6 nos,.

lloctrician [ R!.zso/- PelRe
for 12 months,

settling Mate @ 5,150/~ DeMe
for 4 months, - 3 nos,

Chaukidar ( Three) @ f,150/=
pem, for 12 monthe,

p:i.ly labour ist 8hift
1, leading and unloading 4
2, Crushing Section | 18
3, Sulphitation section $
4. Settling Section - ¢
Se Juice Bel 14
6. Molassas Bel (]
7, Crystallizer Section 3
0, Centrifugal 3
9, Begasae Drying [
10, Sugsr Drying ¢
11. uuorvo Labour __:_
73

e 163 labours O B, %/~ per dey for 120 days = N,97,800/~

10,000/~
7,800/~
3,60/~
60000/~
3,000/~
1,000/~

Sedov- 63,900/~

Abstract of working Total Direst processing
expenses, Cost _mmﬂtm on 100
i, Cane =~ 1,00,000 Qtls R :
. [ 12'50 »ar qtlo 13.50. 000/-

2, Stores (clerification) 72,000 /-

3, Pover & Tuel 1.30.00W‘ I’W-

‘. Staff “'OOW‘ w-

8. Daily Labour 97,800/~ 97.80

6. Contingencics 10,000/~ 1/-

18 13
s ;
3 3

14 14
| |
3 t )
[ ] -
S )

48 @




7« Bxcise duty 4,2950/- per week
per ceptrifugal for one contri-
fugel for 18 weeks. 83,100/~ Y10

409,90
1‘. “. 90V.

Pirst Ouger = 100,000 gqtls, Cane @
o 40 15% sugar recovery
4750 t1s.0 B,300/~
per yuintal, 14,328,000/~

SeconG Suyer -~ 100,000 Wtls Canv @ 1,79

sugar ruvcovery, 1730 ' tls

® fs,270/- per Qtl. 40732, 8500/~
Thisd Sugar = 100,000 Ltls, cane @ T

sugar recovery 700 Qtls.

® 15,220/~ per qtle. 1,84, 000/~

Fourth Sugar = 100,000 (tlse.cene @ I
~ pugar recovery, 300 (tls

@ i3, 190/~ per qtl, 87,000/~
Molassos - 100,000 qtls cane @ N
molasses - 3000 Qtls, @

,1%/~ per k1, 450000/-

21,53,%00/~

GROSS PROFIT -  M,21,53,300/~ manus 16,68,900 = M, 4,084,600/~

Cont Total cost Indirect process

REIRECIAT ION b, Ry
1, MI“HQU -

hiod,70,000 @ % 23,50/~
3. Mach 1“9:}' -

.o‘p 970800 . 1“ “0 7.0/-

’3 o ”W"‘ ". W"

BERPAIRE & RENEWAI.§
1.0ullding ~,4,70,000 @ 2% 9e 400/~

3, Machinery =6,97,800/- @ &% 27,912/~
“37.312 37,312/-




RREAR CHARGES

1, Auditors Evpenses 2,000/=
2, Other statuarycharges §,000/-
3. ,Ao IO'UW"
4o Office expences 8,000/
5, Entertainment 2,000/~
¢, Insurance 2,000/ =

7. Purchase Tax @ 50 Paisc
per: quintal of cane,

8, Interest on additional capital
of Rs.4,00,000/= required dure
ing the seuason to bu arranged
as cash credit limit or suwort
term loan @ 14% for 6 nmonths, 28, 000/ =

Intercst on capital investment
of %5,13,00,000/= @ 10% 1,330,000/

.'. 1‘0 312/"
¢ 93,100/~

3‘670592/‘

NET PROPIT 1:,4,84,600 - &, 3,67,592/- = 1,00,189/=

A '--, ’) I"

M e RETURN on Re13, 00, GO0

TR RX)




MIR? OF MCHINEBRY WHICH CAN BE FADRICATD®
& SITR AL WILL B8 JORB BOONOMICAL DUB

———e AR _IKNSI OFF  FACTOR.,

1, B Juloe Senks

2, Sexubdber

3. Bulphitation tnnk

4o Bulphitation bel

5. Fettling tanks

6, Dag £iltare

7. Juice boiling pens
8y Gxyrtallipen

9¢ Mad feeding equipmmt
70, eowperetor









