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Abstract- Drying is basic for different sustenance items to
enhance their shelf time of realistic usability , there are
different techniques which can be utilized to do drying of
nourishment things however Desiccant drying is much
proficient in  combination with vibrated fluidized
bed.Desiccant drying is additionally fitting in order to dodge
warm anxieties, issues, for example, temperature and relative
dampness of warmed air, the volume of warmed air going
through the grain and the length of drying. This paper
proposes strategies to limit drying time of grain without
influencing its physical properties and in addition its healthful
esteems.
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I. INTRODUCTION

Grains are exceedingly devoured in many nations of
the world, be that as it may they are developed every year and
most circumstances gathered once per year without assurance
of create. This suggests with a specific end goal to take care of
the consistently developing demand of grain utilization, the
vast majority of the worldwide generation of maize, wheat,
rice, sorghum and millet must be held away for periods
fluctuating from one month up to over a year. One of the real
difficulties confronting grain stockpiling is the moisture
content of grain. High moisture content prompts stockpiling
issues since it opens grains to parasitic and creepy crawly
issues, breath and germination. Seed with lower moisture
content and higher germination rate fetch higher market
price[1].

This issue can be overwhelmed by drying or drying
out of the grains. Essentially drying or getting dried out can be
characterized as controlled warming of nourishment items in
order to free measured measure of dampness that is initially
present in it. Drying should be possible via diverting of
dampness from the item by passing created hot air through the
item. The difference between the core and the surface
moisture creates a pressure gradient which becomes the
driving force to remove water from the material[2].To achieve
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low moisture content, normally seed are dried at 55-60 °C air
temperature but at these temperatures seed germination level
falls.[1]

Continuous vibrating fluidized bed can be employed
for drying cohesive, sticky and agglomerated materials that
cannot be well fluidized due to very large or small diameter
particles, wet particles or a very thin bed layer[3-6].The
vibrated fluidized bed granulation succeed in dealing with
disadvantages of wide particle size distribution and high
energy consumption in traditional fluidized bed and spout
fluidized beds[7][8].

Desiccant drying is also felicitous so as to avoid
thermal stresses, problems such as temperature, relative
humidity of heated air, the volume of heated air passing
through the grain and the duration of drying[9].

Il. LITERATURE REVIEW

R.S.Gillet.al[1]. has developed a desiccant seed dryer
to overcome the problem of over drying of seeds in lower
layer of the bed that influences the germination of the seed. It
has capacity of 2kg and it works in a closed loop.

Figure 1.1Photograph of desiccant seed dryer[1]
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The dryer comprises of two chambers viz. air
conditioning control unit and seed drying chamber that works
in seed drying mode and desiccant recovery mode. Keeping in
mind the end goal to limit the moisture content, dry air has
been recycled. For uniform drying of seeds airflow inversion
through deep seed bed is also provided. Silica gel is utilized as
desiccant to evacuate dampness. Seeds of crisp, paddy,
coriander, fenugreek and radish were tried for drying in
profound bed at wanted moisture content level at 38°C
temperature. As the drying was conveyed at low temperature,
germination of seed was likewise not weakened
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Figure 1.2 Schematic of air conditioning control unit and seed

drying chamber[1]

R.Sivakumar et.al [2] abridged the significance of
joining the fluidized bed dryer drying method on some agro
item. His primary point was to contemplate drying attributes
of different agro item, the effect of working parameter on item
quality, shading, surface and dietary esteem. These blend is
extremely advantageous when worked under appropriate
drying condition as it offers expanded vitality and task
effectiveness. Paper reviews hybrid fluidized bed dryer drying
method like microwave assisted fluidized bed dryer
(MAFBD), Infrared assisted fluidized bed dryer, ultrasonic
transducer assisted fluidized bed dryer, fluidized bed dryer
with immersed heats bed, heat pumps assisted fluidized bed
dryer and solar assisted fluidized bed dryer. The paper
provides detailed review of procedures and parameter
influencing forms with look at future advancements in field of
drying innovation. Paper gives great outline of current
advancements and existing advances.

Sturtonet.al[9] has done investigation on trade of
blend between the desiccant bentonite and corn in a private
blend. He plotted chart between moisture content versus time
and acquired asymptotic curve which demonstrates that corn
can be put away in bentonite with no harm because of over
dying. The outcomes got were likewise agreeable.
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Adapa et.al [10] built up a cabinet dryer utilizing
vapor pressure dehumidifier at low temperature for drying of
horse alfalfa. Keeping in mind the end goal to maintain vitality
air was re-coursed. Moving plate plan was likewise utilized to
achieve uniform and quicker drying of alfalfa. The
impediment of this dryer was dehumidified air was loss to
environment because of opening and shutting of manual
butterfly valve for keeping up the drying air temperature.

Dahiwal et.al [11] developed desiccant seed dryer for
drying seed in thin layer to defeat loss of dehumidifying air to
the environment amid constrained course air drying. To
dehumidify the drying air, drying air was re-flowed through a
desiccant bed of silica gel. The main drawback of this setup
was space occupied by the dryer was more due to its spread
out components but Dahiwal et.al [12] made it compact in
2009 using the same principle

Okoronkwo C.A et.al[13] did experimental study on
drying attributes of fluidized bed dryer utilizing cassava, yam
and maize as indicated by parameters that incorporates starting
moisture content, drying time and different ideal temperature.
The drying rate of item underneath their ideal temperature was
influenced by the lower rate of dampness expulsion and the
harmony dampness content by mass was high while drying at
temperatures over the ideal temperature makes the item have
any physical imperfections, for example, enrichment,
breaking, contracting and non uniform drying.

Onideret.al[14] too developed a dryer for thin layer
drying of long grain rice and medium grain rice. He utilized
low temperature for drying air i.e. 26°C to 34° C to dry rice
dampness substance of 12.5 %. He found that dehumidified
drying air had more noteworthy impact for increment in
drying air at 26°C than at 30°C and 34°C and furthermore
expressed that there is no antagonistic impact on nature of rice
because of low drying temperature and relative humidity.

Apolinar et.al [15] developed a numerical model for
grain drying in a continuous vibrating fluidized bed dryer by
applying simple equipment and material models to portray the
procedure. A thin layer of particles moving forward and very
much blended toward the gas stream were inspected by
utilizing plug-stream experimental model. Explanatory
arrangement of the mass and vitality adjust were acquired by
accepting consistent compelling mass transport coefficient and
warm conductivity. Recreations in view of this model were
directed to contemplate the impacts of working parameters, for
example, gas speed, gas temperature, vibration power, and
molecule estimate on the dampness substance and solids
temperature. An increment in gas speed and temperature
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prompted quicker drying. As the particle diameter was
increased, the drying process slowed down.[15]
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Figure 2.1. A plug-flow vibrating fluidized bed dryer[15]
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Figure 2.2. Scheme of a differential dryer element.[15]

Xiohenget.al[16] has considered the granulation
procedure in rectangular vibrated fluidized bed with with
immersed horizontal heating tubes with little mono
ammonium phosphate particles as the initial particles and
mono ammonium phosphate arrangement splashed on them.
The test setup is the combination of mechanical vibration and
inundated horizontal heated tube in the fluidized bed
granulation equipment. It gives relation between spray
granulation characteristics and fluidization characteristics.
Amid his examination he talked about that lack of hydration
nature of fluidized bed can be improved with immersed
horizontal heating tubes. Likewise with a specific end goal to
increase the local heat transfer coefficient of the tube and to
reduce the generation of agglomeration and fine dust and
fluidization gas amount, moderate vibration is must

Chu Zhide et.al [17] has done exploratory research on
vibrated fluidized bed dryer, their points of interest and
furthermore gave relation between fluidizing speed and weight
drop of the bed layer. The figure 3 demonstrates that pressure
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drop relies upon vibrating parameter as well as rely on
moisture content i.e. with reduction in material moisture
content pressure drop likewise decreases and it is in direct
relation with dry base material moisture content.
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Figure 3.1 Fluidized pressure drop and fluidized velocity[17]
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ChenchaiahMarellaet.al[18] has introduced data
about different handling techniques that can be utilized to
enhance the drying and dehydration of diary. Marella has
experimented on acid casein, corn, wheat and skim milk
powder and correlated various factors that impacts the
removal of moisture in vibrofluidized beds. Dimensional
analysis of the factor affecting the moisture removal process in
a vibrofluidized bed resulted in to an equation:

1oy
My .jEr,-‘Ah}E*mpm‘*AuEVb 18
M, - mpd (mo.L®) Dp*

The paper has checked on advancements with the end
goal that as non-vibrated fluidized bed otherwise called as
convention fluidization bed and vibrated fluidized bed, using
of centrifugal force in fluidized bed drying, immersed tube
heat exchanger in fluidized bed system and stage drawing that
will enhance the heat and mass transfer rate in drying of
agrifood products.

= N

[18]

Othmeret. al[19] discovered that dehumidified air can
be utilized to accomplish low moisture substance of seed at
low drying a temperature that too without influencing the
germination capacity of seed .

Kundu etal [20] explore on sorption drying of
assortment of seeds like mustard, sunflower, soybean and
groundnut oilseed utilizing fluidized bed for seed drying and
silica gel for air drying . The trial were done under various
state of drying air temperature, bed height, feed rate, moisture
content and flow rate of hot air. bed height, feed rate, moisture
content and flow rate of hot air. Based on drying kinetic
obtained results were satisfactory.
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HormuzedBodhanwlla et.al [21] did point by point
contemplate on different parameters, for example, kind of bed,
controlling parameters like position of the radiator, air speed,
temperature, humidity, air flow rate & heat transfer rate which
thusly influence the effectiveness of dryer.

111. CONCLUSION

This paper starts audit based for various grain drying
methods with exceptional courses of action and alterations to
enhance grain drying time with almost no or irrelevant impacts
on the physical properties of grain and above all its healthful
esteem. This procedures assessed above can be successfully
applied to enhance the execution of the current framework.

Nomenclature

Et Total energy of the bed J

Ab Area of the bed, m2

Av vibratory acceleration, m/s2
mpm  Mean mass of the product, kg
mpd  Mass of bone dry product, kg
Vb Volume of the bed m3

Dp Diameter of particle

L Latent heat of evaporation, J/kg
mo Initial moisture content, kg;.

Mm  Average moisture content(%
dry basis)

Mo Initial moisture content (% dry
basis)
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