
                                                                                                                                    
ISSN No.: 2455-6130 

                                                                                                                                                                 Special Issue: 2, 2022, pp. 100-103 
 

 
 

International Journal of Emerging Trends in Research  100 
 

website: www.ijoetr.com 
 

International Journal of Emerging Trends in Research 
 
 
 
 
 

 
 
 
 
 
 
 
 

Abstract 

 
Drying or dehydration, is an important industrial process that involves the removal of moisture from wet 
solid or semisolid by means of facilitated heat and mass transfer. Mathematical modeling has a vital role 
in understanding the food drying process . It provides the base for expressing a variety of aspects related 
to drying from the rate at which moisture is removed from a product, to assess the performance of a dryer. 
. In the presence of moisture, pathogens can colonize in the vegetables, producing mycotoxins that possess 
a health hazard to consumers. Drying agricultural products under appropriate conditions makes the 
transportation process significantly easier without losing a noticeable amount of contained vitamins. Rural 
farmers in India usually use direct sunlight in open areas to dry agricultural products. This method is slow, 
labor-intensive, time-consuming and requires a large open space.    
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1. Introduction 
 
A dryer is a mechanical device or machine that removes the water content from wet grains by 
forcing either ambient air or heated air through the grain bulk. In a Fixed-bed batch dryer, the 
amount of grain is kept in the same quantity and stationary in a container till drying is completed. 
Fixed-bed dryers produce than sun-drying produces better quality of grains, specifically in the wet 
season. They are more affordable than recirculating batch dryers of the same capacity or continuous 
flow dryers. The simple design allows local production of the drying chamber, blower and heaters 
and ensures easy maintenance and repair. Thus our objective is to design the setup for drying the 
brinjal. To perform the experiments over brinjal to get its drying characteristics. To optimize the 
parameters such as Velocity and Temperature of hot air. Brinjal (Eggplant) is an important agri-
product which is cultured on a large scale in many countries.  
 
Drying of eggplants is important for ensuring easy shipment and yearlong use in regions such as 
the Middle East and for use as an ingredient in soups and sauces. If we remove most of the water 
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from the Brinjal, there will no longer be enough moisture present to support the growth of 
microorganisms. As a result, the Brinjal will not spoil as rapidly as they would if the water was 
present. We will be able to extend the shelf life of fruits and vegetables which will ensure their 
availability for a longer period of time. Thus rate of product spoiling will be less. An added 
advantage of increase in shelf life of brinjal through dehydration is that they can be transported for 
longer distances. Even though most of the water has been removed, the dried fragment of the brinjal 
will retain most of its nutritional properties.If we remove most of the water from brinjal, there will 
not be enough moisture to support the growth of microorganisms. There are some additional 
benefits of drying brinjals such as Weight reduction - the benefit of weight reduction is that dried 
products are shipped at lower cost. Drying kinetics of eggplant have already been investigated using 
convective hot air dryer , cabinet dryer, vacuum dryer , and ultrasonically assisted convective 
drying. However, Fixed bed drying characteristics of eggplant are not reported yet. 
 
2. Material and methods 
 
1. Preparation of Brinjal Sample :- The Brinjal (Solanum melongena aka Eggplant) used in this 
experimentation are originally from India and obtained from a local Bazaar. After washing those 
Brinjal with clean tap water, it is then cut into 6 mm homogeneous cubes using a vegetable 
cutter.The brinjal samples were then measured using scale. The brinjal cubes after cutting were 
then used for drying experimentation on the same day. 
  
2.Experimental Equipment :- The setup consists of :- 8 electrical heaters of 1.5KW which will 
be U shaped finned Air heater ,centrifugal blower, dimmerstat, control valve, digital indicator. 
The timer will be used to check the time of complete drying cycles. The drying column is made 
up of Acrylic material on which scale is placed and the column consists of 2 thermocouples, 1 
perforated sheet which is of 1ft x 1ft. and the Acrylic column is attached with weight gauge.  
 
3.Procedure :- After turning on the centrifugal blower which is situated at the start of our 
installation, we are going to take a reading at the static condition of the blower, where we will get 
the constant flow rate by the blower. Next to the Centrifugal Blower there is Heating Chamber 
where finned typed electric heaters are arranged inside a pipe that is then linked to electrical 
supply. The pipe is insulated by rock wool insulation. The J-type thermocouples are attached to 
the surface of Heating Chamber which will measure temperature digitally. Inside the heating 
chamber, we will measure the temperature of hot air in a static condition. This hot air will then 
enter the fixed column. Fixed column consists of a distributor plate at the bottom whose upper 
end is covered by a plate. Hot air will eventually dry the fragments of brinjal by taking out the 
moisture content with it.  
 
Step 1 :- Loading of materials involves adding a fresh batch of fragmented brinjals into the 
cylindrical drying chamber and measuring the weight of the material to be dried. Weight of 
material is measured first before drying. After the temperature reaches the desired static condition 
then the process of drying begins. The material is dried for a certain amount of time and then it 
measures again. This process is continued until we not reach to the lower moisture content  
 
Step 2 :- Air inlet (intake) Switching on the blower unit is done from the control panel. Once the 
blower is operational, the air is drawn continuously and a heater is used to heat the air. A 2 HP 
blower having the capacity of 1500 m3 /min of maximum flow rate is used for the air. This air is 
heated with the fin type heater to require temperature and then the material is dried.  
 
Step 3 :- Drying Inlet air is blown up through the static bed. As the velocity of the air increases, 
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the moisture from fragments of brinjal gets vaporized and thus the brinjal pieces get dried. 
 
 
 Step 4 :- Discharging of dried material -Discharging refers to the removal of dried materials 
from the fixed bed dryer.This is done manually by unlocking the drying chamber container 
containing product on its trolley to the next process equipment. Measure the final weight of the 
material. After taking the weight the moisture content is measured on the dry or weight basis 
according to the requirement. 
 
3. Results and Discussion 
 
Now for various calculations of our project we are using following formulas, 
 

 ● Shape Factor =  ψ = 
𝝅

𝟔∗𝑽𝒑

𝝅 

𝟎.𝟔𝟔𝟕

𝑨𝒑
  

 
 
    Shape Factor is used in image analysis and microscopy that numerically describe the shape of a        
particle, independent of its size.  
 

●   Void fraction   Ͼ𝒎𝒇=  0.586* 𝝍 𝟎.𝟕𝟐* (
𝝁𝟐

𝝆𝒑∗𝜼∗𝒅𝒑
)𝟎.𝟎𝟐𝟗* (
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Void Fraction is the gap between pieces (small fragments) of brinjal according to shape and size 
through which hot air will pass. 
 

  Minimum Fluidization Velocity 

                                                              𝑼𝒎𝒇𝟐 = 
 𝒅𝒑𝒙 (ῤ𝒑  ῤ𝒇) 𝒙 𝒈

𝟏.𝟕𝟓 𝒙  ῤ𝒇
×𝜺𝟑 ∗ ∅𝒔 

 
 This Fluidization Velocity signifies the minimum fluidization velocity at which the brinjal 
fragments start bubbling in the heating column.  
 
 
●  Pressure drop  
                                       Δp= (1-Ͼ)*g* (𝝆𝒑- 𝝆𝒈)*h 
 
The above equation gives the relation for the pressure drop in the heating column.  
 
●     Bed Height               

                               H𝒎𝒇 = 
𝑴𝒃𝒆𝒅

𝑨𝒃𝒆𝒅 𝑿 (𝟏 ℇ) 𝑿 ῤ𝒑  
 

 
Above equations are used to finalize the height up to which the brinjal fragments can be placed in 
the heating column to effectively carry out the experiments. 
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4. Conclusions  
 
 The study of fixed bed dryer drying showed that this equipment is used to dry particulate materials, 
in which uniform distribution of gas occurs inside the bed thus resulting in a uniform drying of 
solid. When it comes to the drying of products we have to decide and optimize drying temperature 
and suffering time of material. During the drying process of brinjal, the actual temperature of the 
material or bed should not exceed its optimum temperature.. 
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