CHAPTER 1

INTRODUCTION

1.1 General

Rice processing lz the most important food industry in
indla where it is estlmated that there are over 81,000 rice
mills of different types., During 1970-71, about 42 million
tonnes of rice were produced from the annual ocutput of 64
million tomnes of paddy in traditional rice mills where the
average recaver& iz €5,6 per cent, There is an estinatﬁdllosg
of 8 to 10 per cent of the yield involved in the various opera-
tione, namely, poor harvesting, age~cld processes of auﬁ~irrins,
storage, transport and markeling (4&;§ These rtveal why India
hag to 1mport about 3 nlllion tonnes of rice every 1har.--'

By adopting modern means of proconsing'llono, wn.uoul§;.
be able to produce about 3 te 4 nillinn tonnes of riao nnra' o
every Yesr from the presant . productien or paddy (41), gn 1ngr.w;;
age in the preduction of paddy 4oes not nsacsaarily lnad tn a -
aorrasponding inorease in the qual&tr and qnnnxitr ar rilpq
18 the improved poﬁtwharvuat opnratinna of paddy. prnctlninx f'_
haz can .nqyrpnggfu yiqlg, Theru 1: at pruscnt an_iaer;asinx_

turoﬁf ntanz to gaara’ngaiu;t_laasos ,Tipin;_trnl?uhcttcr&ug
aad lnd;in;. rbr 1altjn0ly it In-8 ylddy'iirn harvnstcd at 18

'in_:;ia;ngat uninturn qanxnnt xnthar than ut 23 per eunt thave vﬂuld




be a shattering loss of about 22 per cent., There are many com-
paratively new strains including high-yielding varieties like
IR~8, which are non photo-senslitive, While this faeilitates
multi~-cropping throughout the year, 1t may necessitate harvest-
ing in the ralny season when sundrying cannot be resorted to {(14).
For instance, Kuruval paddy in Tamil Nadu {Indla) 1s harvested in
the ralny season, thereby posing a great problem of drying. The
problem ls more acute in Assamy Andhra Pradesh and ccastal
regions in India in that the rainy season and harvesting time
colncide, Several research workers of India have claimed that
the paddy harvested at high molsture content can be stored after
treatment with certaln chemicals like common salt. However, lits

commercial success has yet te be establlshed.

From what has been stated in the foregolng paragraphs,
it appears that the only practical means to be adopted for safe
preservation of freshly harvested paddy 1is mechanical drying.
The usefulness of modern techniques in drying practice 1s now
being reallised in India and this explains why during the past
few years about 150 mechanical dryers,y, mostly of L.8.U. type,
have been installed, It 1is common knowledge that drying 1s one
of the costly phases in rice processing. In order to take full
advantage of the production of high ylelding varletles and
minimise the cost gf processing, post-harvest processing steps
of drying should be thoroughly investigated as a matier of

extreme national importance.



Important factors which cause checks and cracks In rlece

and influence the drying process are:

i) Air temperature, 11) Exposure time, i1i) Air
velocity, 1v) Relative humidity of air, v) Saturation deficit,
vi) Preheat treatment of paddy, vii) Tempering time and method,
viil) Depth of the paddy bed, 1x) Amount of mixing and type of
equipment, x) Initial moisture content of paddy (harvest mois-
ture content), xi) Final moisture content of dried paddy, and

xii) Varlety and size of the grain.

Of these, however, the drying process variables, viz,,
alr temperature and exposure time are found to be most slgnifi-
cant and have, therefore, been taken into consideration for the
present study. The £inal molsture content of dried paddy is
another important factor that has also been taken into account

in this study.

Alr veloclty, tempering time and method, initial mols=
ture content of each varlety of paddy, thickness of the paddy bed
are kept constant throughout the experiment, Day-to-day varia-
£ion In average humidities of amblent alr during & certalin period
of time in a particular season was observed to be gmall and was

taken as constant,

1,2 Research Need

The entire quantity of paddy produced in India is proﬁnssed%

either - into raw Or parboiled rice. Tn either case drying of
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paddy has to be done before storage or processling operation,
Paddy is dried either in open yard in the form of thin layer
or through mechanical-flowwdriers. Essentially, the latter
method 1is based upoen the principles of thin layer drylng.

Hence the study of thin layer drying 1s quite relevant In the
context of rice processing in Indla, Although seversl attempts
have been made to find out optimum condlitions for drying cof
paddy, the results obtained are limited to a certsin range of
alr velocitles, Owlng to lack of information on artificial
drying of paddy grown In Indla, the dryer operators and deslign
engineers are handicapped for lack of proper guldance. There
is a great dearth of baslc information pertaining to the effects
of intermittent drying on drylng characterlstlce of paddy.
Urgent need for such informatlon has been strongly felt, No
mathematical expression relating total drying time to alr tem-
perature and exposure time has been worked out as yet for paddy

varieties grown 1n India,

1.3 Objectives

The maln objectives of thls study are, therefore, to

investigats into:

1} the effects of various drying air temperatures and
axposturs time on total drying time and milling
gquelity of pseddyj




1i) the effects of milling paddy at low molsture
levels on milling quality of paddy;

111) the effects of intermittent drylng on drying
characteristics of paddy; and

iv} derivation of varlous mathematical expressions
relating total drying time to alir temperature and

exposure time,

Besides statistical method of curve fltting, a new
approach has also been adopted to find out a simple mathematical
relatlonship expressing total drying time as a function of air
temperature and exposure time, The procedures and results of
this research may serve as & model for similar resesrch under
different conditions for drying of paddy grown in Indla so that

mechanical drying can be introduced con a sclentifie basls,
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