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A substantial quantity of food grains deteriorates dur-
ing storage after harvesting due to unawareness of the lm
portance of crop drying, As high. as 20% losses have beer. N:·
corded during sun drying and storage. To avoid such a big
loss a grain dryer has been designed which can save dry ing
and storage losses. Drying of grains by this dryer is easy and
time saving. Moisture removed by this dryer is proportional to
the initial temperature of heat transfer medium (sand).
Moreover, moisture removal rate by this dryer is maximum
at 6 0 sand to grain mass ratio.

!NTRODUCTION
A com.mon feature of develop-

ing agriculture all over the world is
the occurrence of losses in agricul-
tural produce in one form or the
other There is a sizeable loss of
grain every year due to storage of
grain at higher moisture. content
(Brooker et al., 1974) The main
loss of tb ~ product after harvesting
\,(,'~J:;; ~ .• ··il1.g storage due to the
ract that the freshly harvested crops
are more susceptible to insect attack
oecause of high moisture level,

Generally grain crops are har-
.rested . at moisture content levels
ranging from 15 to 30% wet basis
(w.b.). If the grains are not dried ~C'

about 12 to 13% moisture content
level (w.b.), favourable conditions
.vil. "beavailable for che developme •.•.t
ot molds and fungi during storage
which WIlldeteriorate the quality of
the product (Noomhorm and Ver,.
rna, 1986).

The traditional method of dry-
ing threshed grains in Pakistan is
spreading the crop in SUl shine
This } let hod IS only apphcable r'r-

dry weather and requires sufficient
dry area exposed to sun and more
labour for spreading, stirring

and collecting the grains. The re-
suits based cr. 'he'" ..1r nrme at the
University 01 .; b'" . , e , Fv.isala-
bad (ChaudLry.:970) revcaed tb.at
about 3~191'o locoes occur during
floor drying of corn Mphuru (i982)
quoted an average of 20% pos t-
harvest losses for most cf ,;hc
grains. This necessita-e.s that r'~':p
er moasurea be taker ~ ,·,~:1~lCt
these •0~S03 to an accept:c,::W; 1.;:.c'.

At present a few dryers ·'.:.~~ng
hot air as heat and moisture trans
fer medium have. been reported in
Pakistan, But the au' drying has
been described as an inefficient pro-
cess (Foster, 1973). In view of the
above mentioned facts, a prototype
of simple gram dryer employing
sand as heat transfer medium is
designed and developed which is
technically suitable and economi-
cally feasible

MATF.RIALS AND METHODS
IlPsign and development of dryer: The



machine (F'ig.L) was fabricated
from locally available material. A
brief description of the major parts
comprising the dryer is given be-
low:

The main component of the
dryer is a rotary cylinder 61 em in
diameter and 76 cm long, made of
15 gauge M.S. sheet. A helix made
of 18 gauge M.S. sheet is welded in-
side the drum for conveying and

mixing the hot sand and grain. The
development of helix is shown in
Fig. 2. A conical feeding erid of the
cylinder to facilitate the material to
pour into the cylinder was designed
and developed. The conical mouth
of the cylinder has 30.5 cm diam-
eter. At the exit end of the cylinder
access ports were provided for dis-
charging sand-grain mixture after
the drying operation.

.-

Fig. 1. An isometric view of grain dryer.
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Fig. 2. Development of helix.

A cast iron stand was employed for
mounting the drum, electric motor
and other accessories. A rotating
shaft 3.175 cm in diameter passing
through the drying drum was sup-
ported by two UDC 206 ball bearings
at its two ends. A 950 rpm, 1 HP
electric motor was coupled to ro-
tate the cylinder through matched
pair of step pulleys and a V-belt.
Speed reduction mechanism.: First
reduction in speed was affected
with the help of step pulleys having
diameters of 5.40, 7.94 and 10.64 'em
mounted on the shaft of the .motor
and 13.00, 14.48 and 7.96 cm diame-
ter pulleys mounted on the shaft of
the worm. A' single thread worm
having 10 mm pitch and a worm
wheel having 44 teeth was used to
obtain second reduction in speed.
With these arrangements the rota-
tional speeds of the cylinder- could
be adjusted at II, 14, 18, 23 and 28

revolutions per minute. Two cast
iron spur gears, each having 104
teeth and 9 mm pitch were used to
transmit drive from the worm
wheel to the drying cylinder. These
gears provided positive power trans-
mission system. .
Operation: Twomen, one for pour-
ing the hot sand and the grains into
the drum and the other for sieving
and handling the dried grains were
required to operate this machine.
The required quantity of sand was
heated to the desired temperature.
As soon as the desired temperature
of sand was reached, it was trans-
ferred quickly into rotating drum. A
temperature drop during transfer
of hot sand into the drum was com-
pensated by heating the sand little
higher than the required drying
temperature.

After the heated sand was
transferred to the cylinder, a
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weighed sample of grains, accord- quires a large open space for
ing to sand grain ratio, was poured spreading the grains for sun dry-
quickly into the cylinder to move the ing, causes grain losses and needs
mixture of grains and the hot sand more time for achieving the desired
within the rotating cylinder to- moisture level of grains for storage.
wards the exit end. As soon as the The grain dryer developed in this
mixture of sand and grains was de- study offers attractive features to al-
livered by the dryer, grains were leviate the problems faced in sun-
separated ~r.9msand by sieving pro- 0 drying.
cess. ~'....--------------- ---------.-
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Fig. 3. Percent moisture removed from corn at different SGMR and sand
temperatur~s.

RESULTS
Some of the results obtained in

this study are shown in Fig. 3. It
was found that percent moisture re-
moved was proportional to the ini-
tial sand temperature. Moreover,'
the reduction in moisture content of
grain increased upto a 6.0 sand to
grain mass ratio (SGMR) and a de-
creasing trend was shown when
SGMR was higher than 6.0.

Drying of grains by this dryer
was found easy and time saving.
Drying by a traditional method re-
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