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Abstract 

Several methods of mechanical drying have been developed which have been used commercially 

for dehydration of vegetables. These methods include poly-house drying (solar drying), tray 

cabinet drying, tunnel drying, fluidized bed drying, spray drying, vacuum drying and microwave 

drying. Each has its own advantages and limitations. Moreover these process are highly energy 

intensive and expensive which ultimately increase the product cost. In many countries of the 

world, the use of solar thermal systems to conserve vegetables and fruits has shown to be 

practical and a responsible approach environmentally. However, the availability of low cost 

technology is lacking in many of the countries where solar food processing systems are most 

needed. 

 Low cost solar box was developed under the technical guidance from College of Agricultural 

Engineering, CCSHAU, Hisar. Experiments on drying of vegetables were conducted in the open 

space in the Department of Family Resource Management, College of Home Science, CCS 

Haryana Agricultural University, Hisar. Procedure for drying of vegetables was standardized. 

Objectives: 1-Development of Low Cost Solar Box. 2-Testing the drying performance of fresh 

vegetables. Existing low cost solar bed technology used for storage of grams, was modified and 

developed into a solar box. On the basis of results obtained from the preliminary survey, 

available literature and according to the availability of vegetables at the time of conducting 

experiments, 2 vegetables were selected viz. round gourd and cluster beans. Results showed that 

vegetables dried inside solar box were dried faster than open sun drying.  
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Introduction 

Sun drying helps in removal of free water from fruits and vegetables to the extent where micro-

organisms do not survive and reproduce. Though sun drying is the cheapest method, but the 

quality of the dried products is far below the international standards. Improvement of product 

quality and reduction of losses can only be achieved by the introduction of suitable drying 

technologies. For adoption of the improved technology, field level demonstration of the 

technology and advertisement of the quality dried products are essential. Micro-credit may also 

be needed. Furthermore, for sustainability of the improved drying technology, marketing 

channels need to be established. 

In many countries of the world, the use of solar thermal systems to conserve vegetables and 

fruits has shown to be practical and a responsible approach environmentally. Solar heating 

systems to dry food and other crops can reduce wastage in produce, and thus, improve the quality 

of life. However, the availability of low cost technology is lacking in many of the countries 

where solar food processing systems are most needed. 

It is therefore, proposed to incorporate improvements in the open sun drying technique by 

developing a low cost solar box. This will help in reducing dust contamination, insect infestation 

and animal or human interference. It may also reduce the drying time. Thus, the present study 

was undertaken with the following objectives: 

 

 1. Development of Low Cost Solar Box.  

 2. Testing the drying performance of fresh vegetables.  

 

Materials and Methods 

Development of Low Cost Solar Box: Existing low cost solar bed technology used for safe 

storage of grams, was modified and developed into a solar box for drying of vegetables, under 

the technical guidance from College of Agricultural Engineering. The construction and 

measurement details of the low-cost solar box developed for the study are presented under 

results.  

Solar Drying of Vegetables: Experiments on drying of vegetables were conducted in the open 

space in the Department of Family Resource Management, College of Home Science, CCS 

Haryana Agricultural University, Hisar. Procedure for drying of vegetables was standardized.  
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Selection of Vegetables: On the basis of preliminary survey and available literature two 

vegetables were selected according to the availability at the time of conducting the experiment. 

Accordingly, 2 vegetables were selected viz. round gourd, and cluster beans. The selected 

vegetables were dried, one by one, between Sep. 2009 to april 2010 in low cost solar box and 

also under open sun, as per the procedure mentioned ahead. 

Drying Performance of Low Cost Solar Box and Open Sun-Drying: The comparative 

evaluation of drying performance of low cost solar box and open sun drying for two selected 

vegetables was carried out. During  drying experiments, the temperature inside the solar box and 

the ambient temperature was recorded at 2 hours interval from 10:00 a.m. to 4:00 p.m. The 

temperature was recorded with the help of an ordinary thermometer. The weight reduction in 

samples was recorded four times a day i.e., at 10:00 am, 12:00 noon, 2.00 pm hours and 4:00 pm 

hours to determine the rate of fall of moisture in the samples in both kept under open sun and in 

solar box. Drying was completed when there was no further fall in moisture i.e., when the weight 

of the dried vegetables became constant. 

Result and Discussion 

The box was made of wooden frame with a covering lid. Base of the solar box was made 

of plywood. The height of the front side wall of solar box was 0.2 m and height of back side wall 

of solar box was 0.6 m. Width of the solar box was 1.2 m and breadth of the solar box was 0.6 m. 

A covering lid of solar box was inclined over the box to increase the surface area for incoming 

sunlight. All the four sides of the solar box and the lid was covered by white polythene sheet to 

increase the area for incoming sunlight and to trap the incoming sunlight inside the box. The 

base of the solar box was covered with black polythene sheet to absorb the sunlight to increase 

the temperature inside the box.  

 

Measurements of the Low Cost Solar Box were: 

Length of box                              1.2 m 

Width of box                                0.6 m 

Height of front wall                     0.2 m 

Height of back wall                     0.6 m 
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The box was made of wooden frame with a covering lid. Base of the solar box was made 

of plywood. The height of the front side wall of solar box was 0.2 m and height of back side wall 

of solar box was 0.6 m. Width of the solar box was 1.2 m and breadth of the solar box was 0.6 m. 

A covering lid of solar box was inclined over the box to increase the surface area for incoming 

sunlight. All the four sides of the solar box and the lid was covered by white polythene sheet to 

increase the area for incoming sunlight and to trap the incoming sunlight inside the box. The 

base of the solar box was covered with black polythene sheet to absorb the sunlight to increase 

the temperature inside the box.  

            On the front side of solar box holes of 1 cm diameter at equal distance of 7.0 inches were 

made of from each other for inlet of air near the bottom of the surface. Similarly six holes were 

made for outlet of air with 1 cm diameter on the back side wall at a distance of 7 inches from 

each other near the top of the wall (Fig.-3). The polythene sheet from the holes was not 

completely removed but these were left  attached with their holes to close or open the holes as 

needed, to increase the temperature inside the box.  
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Plate 1:    Low cost solar box 

Drying Performance of Low Cost Solar Box and Open Sun-Drying  

Comparative evaluation of drying performance of vegetables in low cost solar box and open sun 

drying was carried out by drying these selected vegetables.  

 

Round Gourd 

           A sample of fresh round gourd (2.00 kg) was kept for drying in open sun (sample A) and 

in solar box (sample B) in the month of October 2009. The ambient temperature and the 

temperature inside the solar box was recorded for 6 hours i.e., from 10:00 am to 4:00 pm daily at 

2 hours interval till the complete drying of round gourd (Table 8, Fig. 8). The maximum ambient 

temperature was 43
0
C whereas the maximum temperature inside the solar box was 55

0
C. The 

difference between ambient temperature and the temperature inside the solar box varied from 8 

to 12
0
C. 

           The initial moisture content of round gourd was 89.30 per cent. At the end of first day, 

moisture content reduced to 24.90 per cent under open sun drying and to 21.30 per cent in solar 

box. At the end of second day, the maximum temperature of solar box was 55
0
C whereas the 

maximum ambient temperature was 43
0
C. The moisture content reduced to 8.9 per cent under 

open sun drying and to 6.2 per cent in the solar box. On second day, after 6 hours, the drying 

under open sun was completed as the moisture content became constant whereas inside the solar 

box, moisture content reduced at a faster rate and became constant after 2 hours on second day. 
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On the whole, drying under open sun was accomplished in 2 days on exposure to sun for 12 

hours whereas in solar box it was completed in 8 hours of exposure to solar energy. On the 

whole, drying in solar box took 4 hours less than the drying in open sun.  

Table 1 : Drying Performance of Round Gourd in Low Cost Solar Box and Under Open 

Sun Drying   

Time of day 

(hours) 

Ambient 

temperature 

(
0
C) 

Temperature 

inside solar 

box  (
0
C) 

Increase in 

Temperature 

(
0
C) 

Moisture content (%) 

Open sun 

drying (A) 

Solar box 

drying 

(B) 

Ist day 

10.00 34 43 9 89.30 89.30 

12.00 39 51 12 62.50 63.70 

14.00 43 55 12 31.30 30.90 

16.00 40 51 11 24.90 21.30 

IInd day 

10.00 33 42 9 16.60 11.40 

12.00 34 45 11 9.20 6.20 

14.00 40 48 8 8.90  

16.00 36 48 12 7.10  
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Fig. 2 : Moisture Content Vs Time Curve for Round gourd Dried by Solar Box and Open Sun  
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Cluster Beans 

          Fresh cluster beans (1.50 kg) were kept for drying in open sun (sample A) and in solar box 

(sample B) in the month of October 2009. The ambient temperature and the temperature inside 

the solar box was recorded from 10:00 am to 4:00 pm daily at 2 hours interval till the  drying of 

cluster beans was completed (Table 7, Fig. 7). Maximum ambient temperature was 38
0
C whereas 

the maximum temperature inside the solar box was 51
0
C. The difference between ambient 

temperature and the temperature inside solar box varied from 7 to 13
0
C. 

                         

              A   Cluster Beans   B                                                         A  Round Gourd  B 

Plate -2  Open Sun Dried (A) and Solar Box Dried (B) Vegetables 

 

Table 2: Drying Performance of Cluster Beans in Low Cost Solar Box and Under Open 

Sun Drying  

Time of day 

(hours) 

Ambient 

temperature 

(
0
C) 

Temperature 

inside solar 

box  (
0
C) 

Increase in 

temperature 

(
0
C) 

Moisture content (%) 

Open sun 

drying (A) 

Solar box 

drying 

(B) 

Ist day 

10.00 33 40 7 73.10 73.10 

12.00 34 46 12 65.00 65.00 

14.00 37 50 13 45.90 44.00 

16.00 35 48 13 38.40 35.40 

IInd day 

10.00 33 44 11 30.30 24.20 

12.00 34 49 15 23.10 15.30 

14.00 37 51 14 18.60 12.70 

16.00 35 48 13 15.50 8.80 
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IIIrd day 

10.00 34 43 9 13.00  

12.00 38 47 9 9.20  

  

The initial moisture content of cluster beans was 73.10 per cent. At the end of first day, moisture 

content reduced to 38.40 per cent under open sun drying and to 35.40 per cent in solar box. At 

the end of second day, the maximum temperature of solar box was 51
0
C whereas the maximum 

ambient temperature was 37
0
C. The moisture content reduced to 15.50 per cent under open sun 

drying and to 8.80 per cent in the solar box. On the third day, the drying under open sun was 

completed at 12:00 noon as the moisture content became constant. On the whole, drying under 

open sun and solar box was accomplished in 3 days with exposure to sun for 14 hours whereas in 

solar box, dry was completed on second day with exposure to sun for 12 hours.  

 

 

Conclusion 

It can be concluded that solar box temperature was much higher than ambient temperature due to 

which vegetables dried at faster rate in solar box than under open sun. 
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Fig. 3 : Moisture Content Vs Time Curve for Cluster beans Dried by Solar Box and Open Sun
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