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Abstract 
Red chilly is the most important edible spice in Indian cuisine, 

which is available in both fresh and dried form. Most of the 

dried chilies are transformed into powder form for the ease of 

use. Commercially available red chilly contains impurities such 

as dust, pesticides, pest and insect poops etc. So, it is necessary 

to wash the chilly before our consumption. Drying of chilly is 

also another important operation, where the water activity on 

the product is maintained to improve storage life so that it is not 

spoilt by microbes. The conventional way of cleaning red 

chilies is by hand washing and drying by means of solar 

radiation. This has some limitations such as requires human 

effort, large open area and finally it is weather dependent. In 

this paper, we are introducing a washer cum dryer mechanism 

as a solution to the above-mentioned problem. 

 

Keywords: Spice washer; Spice dryer; Effective washing; 

Temperature controlled hot air distribution for drying;  

  

Introduction 
Chillies are the ripe fruits of the species of genus Capsicum 

that is produced and consumed in various parts of the world, 

not only for its culinary qualities but also for its nutritional 

content and potential industrialization. Chillies, which contain 

high moisture content of 65% to 80% depending on whether 

partially dried on the plant or harvested while still succulent. It 

is essential to reduce the moisture content and provide aeration 

to the chillies after harvesting to avoid development of 

microflora and subsequent loss of quality or total spoilage. 

Traditionally, fresh chillies are preserved by drying the fruits 

immediately after harvest under the sun without any special 

treatment. [3] 

Traditionally, fresh chillies are preserved by drying the 

fruits immediately after harvest under the sun without any 

special treatment. Sun drying of chillies remains the most 

widely practiced method throughout Asia, Africa, and Central 

and South America. The chillies are spread out in the sun on a 

hard dry ground/ concrete floor/flat roof of a house in thin 

layers. Partial removal of moisture is drying. The term drying 

is generally used for drying under the influence of 

nonconventional energy sources like sun and wind. [2] A word 

closely related to drying is dehydration. Dehydration is the 

process of removal of moisture by application of artificial heat 

under controlled conditions of temperature, humidity and air 
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flow. The main objective of drying is removal of free water 

from fruits and vegetables to the extent where microorganisms 

don’t survive and reproduce. . Thus, reduction in water content 

controls the biological and chemical forces respectively which 

act upon fruits and vegetables facilitating preservation of these 

perishable have described the conventional processing methods 

of chillies and have reviewed the research and developmental 

studies carried out in India and abroad to develop suitable 

postharvest technologies for this important cash crop. [1] 

For the culinary purposes the chilly available in the market is 

dried and contains moisture content about 10% to 20%.It may 

be used whole or powdered depending on the purpose. The 

commercially available chilly contain impurities such as 

fungus, chemicals, animal and insect poops etc. so it is 

necessary to wash the chilly before consumption. For making 

chilly in the powder form it is initially washed and then dried 

under open sun. The traditional open-sun drying method, which 

is economic but nevertheless has inherent limitations, such as 

high losses due to inadequate drying and attacks from fungi, 

insects, birds, rodents and weather dependent. Additionally, 

there may be structural damage such as shrinkage, stiffness, 

loss of volatile compounds and nutrients, lower water uptake 

during dehydration, rain damage, time consuming  and requires 

more human effort.  

Drying processes range from open sun drying to industrial 

drying. In most of the developing countries, use of fossil fuels 

for drying of agricultural products has not been practically 

feasible due to unaffordable costs to majority of the farmers. 

On the other hand, traditional open sun drying practiced on a 

large scale in the rural areas of the developing countries suffers 

from high product losses due to inadequate drying, fungal 

growth, encroachment of insects, birds and rodents, etc. 

Properly designed solar dryers may provide a much-needed 

appropriate alternative for drying of some of the agricultural 

products in developing countries. [4] Mechanical drying is 

mainly used in industrial countries and is not applicable to 

small farms in developing countries due to high investment and 

operating costs. 

Here in this mechanism, we are introducing a washer cum 

dryer. Effective time for drying of chilly can be considerably 

reduced and it is independent of weather condition. The main 

objective of the experiment is controlled temperature inside the 

chamber and controlled rotation of the drum. 

 

Methods 
        By presenting  a suitable schematic layout  with sufficient 

data the experimental set up can be generated.The system 

includes washer, dryer, dimmer, vacuum pump, temperature 

controlling module. The technical characteristics of the 

components are follows 

 

 

Component Specifications 

Washing machine 4 ltr , 750 W 

Dryer 2000 W 

Blower 12V, 2A 

Dimmer 1500W 

Contactor  240V, 25A 

Thermostat1 85-270V AC/DC  

 

        Table 1 – Technical characteristics of equipment 

 

The washer consist of two drums, outer is fixed and inner is 

rotating. The speed of the drum is controlled by a dimmer. The 

water intake is done by a solenoid valve and water is carried 

away by vacuum pump. 

 

Schematic layout of Experimental set up 

 
                      Fig 1 –Schematic layout. 

 

This schematic layout represents a pre model of experimental 

set up. Inner being rotated by an electric motor transmitting 

power with the help of a belt drive. Water in and out is carried 

using solenoid valve and vacuum pump. After washing drying 

is carried out using a heating coil and blower system. The 

temperature inside the chamber is controlled by a thermocouple 

and contactor. The speed of the universal motor was controlled 

by a dimmerstat. The hot air from the dryer made to flow into 

the drum by a blower and it circulates inside the drum which 

increases the temperature inside the drum. 

 

Components of Experimental set up 
 

Dryer system 

      Dryer system consist assembly of blower, heating coil 

inside an iron frame and temperature controller cum indicator. 

The nichrome element was used as heating coil. Most 

resistance wire heating elements use nichrome 80/20 wire or 

strip. Nichrome being an ideal material, because it has 

relatively high resistance and forms an adherent layer of 

chromium oxide when it heated. The heating chamber is 

located in front of the dryer and hot air blows into the chamber 

directly. A copper-constantan thermocouple connected to a 

thermostat was provided in the outer drum to sense the 
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temperature inside the drying chamber and act accordingly to 

supply/cut off the power to the heating coil. 

 

 

 

   
                          

                          Fig 2 – Dryer system 

 

 

 

 

Washer 
    The washer consist assembly of rotating and fixed drums, 

water intake system, vacuum pump and dimmer. The rotary 

drum was placed inside the fixed drum and it run by a motor-

pulley arrangement. The fixed drum is supported by springs 

and fixtures. The main purposes of the fixed drum are 

supporting the rotary drum and prevent splashing of water 

during washing. Water in to the drum was controlled by 

solenoid valves. Solenoid valve which serves as 

elecromechanical device in which the solenoid uses an electric 

current to generate a magnetic field and there by operate a 

mechanism which regulates the fluid flow in the valve. The 

water after washing was carried away by vacuum pump. The 

dimmer was used to control the rpm of the rotating drum by 

controlling the voltage of the electric motor. Generally, they are 

resistance coil serves as a potentiometer does. In resistance type 

when the knob in zero position the voltage drop across the 

resistance is maximum and output voltage will be minimum, 

when the knob kept at maximum position voltage directly 

connected to the motor. 

 

 
                      Fig 3: Washing system 

 

 

Experimental procedure 

    Dry weight of chilly was determined by drying the chilly 

under open sun. At the end of two consecutive measurements, 

samples were considered totally dry on condition that it can be 

powdered in a flour mill. And this value is compared with ours.  

To carry out our experiment, 200 g of chilly were used for 

drying. The chilly is initially washed inside the rotating drum 

for a few minutes and the water is drained out. Then the drum 

is allowed to spin at higher rpm to drain out the remaining 

water. After draining, the dryer system is switched on and along  

with the drum is rotated at lower rpm. The experiments were 

conducted at 50°C, 55°C and 60°C set temperatures. As the 

drying temperature reached a set value thermostat cut the 

supply of heating coil. 

 
                 Fig 4:   Experimental setup     
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Result and Discussion 

    For conducting the experiment we have taken 200g of chilly 

initially, after washing the weight has increased to 254g. Here 

54g of water has been absorbed by the chilly after washing. 

Variation in moisture content is a function of drying time, and 

the hot air flow variation had a strong role in conveying 

evaporated water from product surface and reducing drying 

time. On supplying 50°C of hot air, it took about 1hr and 20 

min to dry the chilly. On second trail by supplying 55°C of hot 

air, it took 1hr and 5 min to dry the chilly. On the final trial by 

supplying 60°C of hot air, it took only about 50 min to dry the 

chilly completely. On analyzing we were able to find out that 

on increasing temperature cause reduction in the drying time. 

But we cannot exceed the temperature beyond 60°C as it may 

lose the quality of the chilly.

 

 

Sl No Drying temperature Wet weight Dry weight Drying time 

1 50°C 255 g 185g 1hr 20min 

2 55°C 248g 190g           1hr 5min 

3 60°C 253g 173g            50min 

                                                                            Table 2 -   Experimental result of dryer   

                                                         

 

In natural sun drying it takes 5hr and 30min for drying the 

chilly. The drying rate was significantly higher at dryer than 

that of open sun drying. The maximum drying rate is obtained 

at 60°C. By use of this dryer, the drying time for chilly is 

considerably reduced. Fig 5 shows drying temperature versus 

drying time. As it can be seen that drying time was reduced with 

increase in temperature. The experiment with drying  

 

temperature 60°C has lowest drying time and experiment with 

lowest drying temperature has highest drying time. The 

contactor cut off the supply of heating coil to obtain set 

temperature of drying air. So, drying air temperature 

fluctuations did not occur. Also, the total energy consumption 

was reduced using this control technique. 

 

 

 

                                                           Fig 5 – Drying temperature v/s drying time  

 

 

 

To determine the drying rate in open sun, 200g of chilly was 

used. The chilly was washed by hand and kept under open sun  

for drying. The temperature of the sun was not constant. In the 

first experiment it took 5hr and 30 mins to dry the chilly and 

the average temperature was 33˚C. In the second experiment it  
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    Fig 6 – Drying temperature v/s drying time of open sun 

  

 

took 6hr to dry the chilly. The experiments were conducted at 

different days and the average temperature on those days were 

30˚C, 31˚C and 33˚C. by analyzing the results the drying time is 

dependent on the weather condition. 

 

 Table 3 shows the experiment result and it shows the wet and 

dry weight of chilly. The rate of evaporation depend on the  

availability of wind, presents of clouds and other weather 

conditions. The fig 6 shows graph of drying temperature 

under open sun versus drying time. From the graph it was 

clear that when temperature increases the drying time 

decreases but the change was small. Compared to that of 

dryer, the drying time is significantly higher for open sun 

drying.  

 

 

 

SL No Temperature Wet weight Dry weight Drying time 

1 30˚C 255g 190g 380mins 

2 31˚C 258g 183g 360mins 

3 33˚C 250g 180g 330mins 

                                                         Table 3 – Experimental result of open sun drying 

 

Table 4 shows the energy consumption of the system. The 

energy consumption varies from 500W to 800W depending 

upon the drying time and drying temperature. The experiment 

with temperature 50°C taken the maximum energy because the 

drying time for the experiment was high and experiment with 

temperature 60°C taken the minimum energy due to lower 

drying time. From the table it is clear that as drying time 

increases the energy consumption also increases it is due to 

heater and drum needs to work for more time. And as the drying 

temperature increase the energy consumption decreases 

because the heater only works for shorter time. The fig 7 shows 

the graph between drying temperature and energy consumed. 

 

 From the graph 7 the experiment with temperature 50˚C 

consumes maximum energy and experiment with 50˚C 

consumes minimum energy. The difference is due to their 

variation in drying time. Fig 8 shows the graph between energy 

consumed per hour versus drying temperature. From the graph 

it was clear that for a specific period of time the energy 

consumption is same for the three set of temperature. The 

experiments with temperature 50˚c, 55˚C and 60˚C takes same 

amount of energy for one hour. This is due to the reason that 

the effect of maintaining the temperature at each experiment 

was same, the supply to the heating coil is adjusted to maintain 

the temperature and is same for all set of temperatures

Sl               

No 
Drying Temperature(°C) Drying time(hrs) 

Energy meter 

Reading(Kwh) 

1 50 1hr 20mins 0.8 

2 55 1hr 05mins 0.65 

3 60 50mins 0.5 

 

Table 4 – Energy consumption 
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Fig 7 – Energy consumed v/s drying temperature 

 

 

Fig 8 – Energy consumed per hour v/s drying temperature 

 

Conclusion 

From the above two experiments it was found that the dryer is 

more efficient and more convenient than open sun drying. The 

drying time was significantly higher in open sun while 

compared to the dryer. Open sun drying has various limitations 

like, improper drying, it is weather dependent, attacks from 

insects, birds and fungi. While the dryer system was 

independent of weather and it took much lesser time to dry the 

chilly. From this observation, it can conclude that our 

experimental setup was more efficient than open sun drying and 

will have better contribution in the households and in flour 

mills for washing and drying the chilly. It is more efficient and 

economical.  

 

Future Scope 

In this existing model with suitable modifications other crops 

can also be dried by varying the temperature and air flow. The 

velocity of the air blown inside can be controlled and 

maintained for better drying operation. Ensuring constant 

suitable temperature is prevailed inside the chamber so that the 
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crop get dried sooner. After studying the characteristics of each 

crop and along with programmed software it can be able to run 

the whole system automatically 
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