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Abstract 
 
Working on low cost solar cabinet dryer is carried out as a part of 
major effort to boost the acceptability of locally dried produce (e. g., 
pepper, turmeric, cauliflower, etc. and also pork meat) against the 
importance of BTAD Assam, North-East India and for the welfare of 
local farmers. It has been observed that food crisis in most part of the 
developing countries are due to inability to preserve food surpluses 
rather than solely due to low production. In India still 70% people are 
depending on agricultural practices and of this most farmers are 
subsistence farmers and affording hi-tech facilities and equipment is a 
major problem. The dryer that we have reconstructed taking help of 
referring many research journals is affordable by every single person 
residing in this region and it can be made with locally available 
materials. We have reconstructed the dryer to eliminate the unwanted 
and unpredictable food spoilage due to lack of facilities in the N.E 
region. The average temperature inside the drying chamber that we 
have found is more than two times than that of the normal temperature 
and that give us a positive opportunity to construct a low cost solar 
cabinet dryer. As per our experiment the maximum peak temperature 
inside the drying chamber is 770C during mid day and in an average 
approximately 640C to 660C in a full sunny day (from 9.30am to 
3.30pm) in the month of March-August. In 7 hours continuous drying 
in one full sunny day under the same climatic condition and same time 
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the dryer removed a maximum of 49% moisture content from inside 
drying chamber for drying low moisture content food products. To 
construct this dryer having 1m sq. drying chambers a maximum of Rs. 
1400/- is required. 
 
Keywords: Design, development, solar energy, low cost solar cabinet 
dryer, moisture content, temperature performance, efficiencies, and 
preservation. 
 
 

1. Introduction 
Drying is one of the most efficient methods used to preserve food products for longer 
periods. A solar dryer is an enclosed unit, to keep the food safe from damage, birds, 
insects, and unexpected rainfall. The food is dried using solar thermal energy in a 
cleaner and healthier way. This project has been carried out at Central Institute of 
Technology, Kokrajhar, BTAD, Assam, India. The region situated at 26024’N 
90016’E/26.40N 90.270E coordinates and time zone IST (UTC +5:30). In this region 
maximum of highest temperature in an average is 29.660C (approx.) in the month 
March-August during a full sunny day. On the other hand maximum of highest 
temperature in an average inside the drying chamber that we have found is 640C 
(approx.) in the same period of time, which is more than two (2.15) times than that of 
the normal temperature and that give us a positive opportunity to construct a low cost 
solar cabinet dryer for drying low moisture content food products like pepper, 
turmeric, cauliflower etc. and also to dry pork meat since it is most prominent meat in 
this region.  

The dryer that we have reconstructed is a mixed mode solar cabinet dryer where 
the combined action of solar radiation incident on the material to be dried and the air 
preheated in the solar collector provide the heat required for the drying operations. 
Here the atmospheric air enters through inlet portion of the solar collector at the 
bottom end and the moisten air get exhaust through the outlet portion. The objective of 
the dryer is mainly for the welfare of the marginalized and poor farmers those who 
can’t afford hi-tech facilities and equipments to preserve their agricultural products and 
to eliminate the unwanted and unpredictable food spoilage due to lack of facilities in 
the region. 

 
 

2. Working Principles and procedure 
2.1 Working Principles:  
The main principle of this low cost solar cabinet dryer is based on greenhouse effect 
where the solar heat is trapped inside the drying chamber and thus increases the 
temperature level. It is a mixed-mode solar cabinet dryer. Here both direct and the 
indirect solar energy collected in the chamber heats up the food products. The direct 
solar energy collected in the chamber converted in to heat energy heats up the food 
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product and thus removes moisture from the food product. The indirect heat energy 
collected in the solar collector heats up the fresh air entering from atmosphere through 
air inlet and is passed through the bottom of the drying chamber and it collects the 
moisture from the food product and exhausted through air outlet.  

It is fully based on natural phenomenon. No mechanical and the electrical energy 
are applied. Here fresh air having atmospheric temperature enters the dryer at the 
bottom end of the solar collector and leaves at the upper most portion of the drying 
chamber through exhaust air outlet. The essence of keeping solar energy absorbing 
portion at an inclination of 210 is because, most of the research found that at this angle 
absorption of solar radiation is maximum.  

 
2.2 Drying chamber: 
Drying chamber is made of dried wooden flank (12mm thick). The chamber is 
combination of two geometrical parts i.e. one cubical shape and other triangular prism 
shape at the head portion of the chamber. Inside drying chamber is coated with non-
corrosive GI-sheet. It contains an exhaust outlet portion at the top of triangular shape 
and it is joined with solar collector at the bottom of the drying chamber which allows 
pre-heated air coming from solar collector to pass through food products. The position 
of the trays are made in such a way that the gap between each tray is 1/2 or 1/3 to that 
of the gap between lower most trays and the bottom of the chamber. The essence of 
making this particular gap is to provide equal drying facility to the entire food product 
inside the drying chamber and thus increases the rate drying. The upper most part of 
the drying chamber is covered with transparent glass sheet (6mm thick) or transparent 
plastic paper in an inclination of 210 from the top of triangular portion making cubical 
top as its base. The detail design and dimensions are given in the following figures. 

Design and dimensions of drying chamber- triangular prism, door, cubical portion:  
 
 

 
 

(a)     (b)    (c) 
 

Figure 1: Design and dimensions of (a) Drying chamber (b) Drying tray (c)Solar 
collector. 
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2.3 Drying Trays:  
The trays can be made of two different materials i.e. non-corrosive wire mesh (net) 
made of stainless steel and the bamboo nets. Bamboo net is preferable for low cost 
solar cabinet dryer. The capacity of the dryer depends on the area of the tray and its 
strength.  
 
2.4 Solar Collector: 
Solar collector is a cubical shape having breadth equal to the breadth of the bottom of 
the drying chamber (side opposite to the door of the chamber). Solar collector is so 
connected with drying chamber that it does not allow air to enter from any other side 
except air inlet portion. The solar collector is connected with the chamber in an 
inclination of 210 from bottom of the chamber and to the ground level base. It is 
designed with an air inlet at the nadir point of the end portion of the solar collector. 
The bottom portion of the solar collector is fitted with non-corrosive GI sheet and dark 
black paint is painted on it. Upper portion of the collector is covered with transparent 
glass sheet (6mm thick) or transparent plastic paper.  
 
2.5 Material Used: 
Locally available wooden flank, Transparent glass or Transparent thin plastic sheet, 
Stainless steel net or bamboo net, GI-sheet (tin for black body and steel for chamber), 
Temperature sensor, Black paint, Non-corrosive alpines, Adhesive glue and taps, Door 
clips.  
 
 
3. Experimental Observations 
Since the region comprises of both summer and the winter season; a large variation in 
temperature takes place. To examine the variation in temperature and to find out the 
approximate value of temperature we carried out different experiments in the different 
months.  

1. First we have constructed a drying chamber containing two parts one cubical 
structure and the other triangular prism shape head portion covered with 
transparent plastic paper in an inclination of 210 at the head portion of the 
chamber. At the bottom of the chamber a solar collector is joined. The dryer 
sample was build with cartoons and thermocole sheets are pasted inside the 
chamber. At the base of the chamber dark black painted GI-sheet is fixed. The 
solar collector is also made of thermocole and dark black painted GI-sheet is 
fixed. Construction should be fully air tight; there should not be any air leakage 
except air inlet portion at the bottom end of the solar collector and an exhaust 
air outlet at the upper most part of the drying chamber. We have carried this 
experiment in the month of February where we found an approximate value of 
630C in an average during a full sunny day inside the drying chamber while 
outside temperature in an average was 270C outside the room. This climatic 
condition continues till the beginning of the month April and the temperature 
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rises gradually as the day passes till the month of August. In the month of April 
–May we found average temperature of 640C-660C inside the drying chamber 
during a full sunny day (at 9.30am to 3.30pm) the outside temperature in an 
average at the same time was 29.660C outside the room.  

2. Secondly we constructed a new dryer having same dimensions and of same 
materials as above. The only difference is drying chamber connected with three 
similar solar collectors as above and fixed in an inclination of 210. The 
experiment was carried out at the same time and same climatic condition. The 
average temperature in this dryer is increased by 20C but it has some extra 
shortcomings along with its merits. 

 
 

    
(a)    (b)      (c)        (d) 

 
Figure 2: Experimental models of Dryer (a) Model 1 (b) Model 2  

(c) & (d) Final model. 
 

1. Finally we have designed a dryer of large dimension and constructed and 
applied it for drying food product with the above mentioned materials. There 
we found maximum of a peak temperature 770C in the month of April-May at 
11.30am to 2.30pm. 

 
3.2 Experimental Study:  
Details of moisture removed during drying (in the month of April-May) both in outside 
and the inside chamber are as shown below. Room temperature during drying period 
was 310C. 

 
 

Table 1: Temperature weight and moisture at different condition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sl. 
No 

Time Upper Tray Lower Tray Outside Chamber 

  Tempera
ture (˚C) 

weight 
(grams) 

Moisture 
removed 
(%) 

Tempera
ture (˚C) 

weight ( 
grams) 

Moisture 
removed 
(%) 

weight 
(grams) 

Moisture 
removed 
(%) 

1 9:30 
AM 

31 250.00 0.00 31 250.00 0.00 250.00 0.00 
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2 10:30 
AM 

56 227.00 9.20 54 230.20 7.92 244.00 2.40 

3 11:30 
AM 

61 200.40 19.84 54 204.90 18.04 234.00 6.40 

4 12:30 
PM 

66 172.20 31.12 65 177.30 29.08 222.10 11.16 

5 1:30 
PM 

68 126.50 49.40 64 133.30 46.68 199.00 20.40 

6 2:30 
PM 

74 89.00 64.40 69 96.50 61.40 161.00 35.60 

7 3:30 
PM 

77 62.10 75.16 65 67.90 72.84 134.30 46.28 

8 4:30 
PM 

74 54.00 78.40 57 60.00 76.00 115.90 53.64 

 
The physical appearance of pepper (chili) before and after 7 hours of drying in a 

full sunny day is as follows. 
 
 

   
(a)      (b)       (c) 

 
Figure 3: The physical appearance of pepper (a) Chili before drying (b) Inside drying 

chamber (c) Outside drying chamber. 
 

3.5 Graphical Representation of Drying Rate:  
The following graph represents total moisture % removed per every hour inside and 
the outside of the chamber. The lower most and the middle graphical line represent 
moisture content removed in % at inside the chamber. Lower most graphical lines 
represent the MC removed in % outside the drying chamber. The following represents 
the MC removed in % with respect to time and the temperature at that point. Since the 
solar drying does not give constant temperature because of climatic condition; so the 
moisture % removed varies un-uniformly with time and the varied temperature.  
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(a)      (b) 
 

Figure 4: Graphical Representation of Drying Rate (a) Moisture remove  
vs time (b) moisture remove vs time. 

 
 

4. Results and Discussion: 
After course of study we have found that the low cost solar cabinet dryer gives more 
than three times heat inside the chamber than that of the outside atmospheric 
temperature. In 7 hours continuous drying under the same climatic condition and same 
time it removed 48.72 % (upper tray) and 33.03% (lower tray) moisture content from 
inside chamber chili whereas at outside only 15.38% moisture content was removed.  

 
4.1 Cost Analysis:  
Following is an approximate cost analysis data (in an average) for construction of a 
low cost solar cabinet dryer having 1m2 drying chamber. 

 
 

Table 2: Cost analysis. 
 

SI. No. Material Required Quantity Amount/case (Rs.) 
1.  Wooden flank/Plywood 7m2(1*7) 500/1400 
2.  Plastic sheet/glass sheet 3m(1m width) 80/1800 
3.  GI-sheet 3m(1m width) 300 
4.  Adhesive glue/taps 250g/4taps 100+50=150 
5.  Non-corrosive alpins 250g 50 
6.  Labor cost  300 
Total   1280/- or 4000/- 

 
 

5. Conclusion 
This project has been able to establish that, the need for a dryer that can function 
effectively and efficiently with minimal maintenance, yet is inexpensive to construct, 
is both possible and achievable. The overall cost and choice of materials would 
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promote mass production and hence, it can be a substitute to the expensive 
conventional dryers thereby making it assessable and affordable by local farmers. 
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