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ABSTRACT

In many countries of the world, the use of solar thermal system in the agricultural area to preserve vegetables, fruits, coffee and other corps has shown to
be practical, economical and the responsible approach environmentally. The solar drying system utilizes the solar energy to heat up a air and to dry any
food substance which is loaded, which is not only beneficial but also it reduces wastage of agricultural products and helps in preservation of agricultural
products. We are going to do an analysis of the parameters that are concerned with cost and efficiency of solar dryer. We are also going to make a design of
solar dryer which would be having a critical low cost or have less cost/kg for drying and maximum efficiency by varying some parameters.

1.Introduction

Solar drying is the most common method for preserving food and extending the shelf life of agricultural produce. It is a simultaneous heat and
mass transferoperation in which moisture is removed from food material and carried out using hot air. Solar dryers can be used for industrial and
domestic drying processes. It isa useful device for energy conservation, saves drying time, minimizes drying area and enhances the quality of
dried product, with reduced carbon emission CObenefits. It is a key element in powering agriculture through reduction of postharvest losses
and preparing agricultural products for secondary processing Solar drying of orange fresh sweet potatoes is a proven practice with dryer designs
that are tailored to meet the drying requirements of this crop. Simulation models exist for designing, construction and operating the drying
systems. Economic analysis for an indirect type solar fruit and vegetable dryer by various authors stress the most significant economic
parameters in the lifecycle costing of the system as the payback period and internal rate of return.

2. Literature Review

Some research effort to design and develop a forced convection solar dryer using evacuated tube air collector. Their performance was compared
with natural sun drying. The results of the present study show that the proposed solar dryer has been greater efficiency, and the moisture content
of bitter gourd is reduced from 91% to 6.25% in 6 hours as compared to 10 hours in natural sun drying [1]. Another work studies an experimental
study was conducted to investigate the performance of a solely solar drying system and a system equipped with an auxiliary heater as a
supplement to the solar heat, [2]. The performances of both are compared to that of natural drying. Beans and peas are dehydrated in a system that
consists of two flat plate collectors, a blower, and a drying chamber. Tests with four different airflow rates, namely, 0.0383, 0.05104, 0.0638, and
0.07655 m3 /s were conducted. The efficiency of the mixed drying system was found to increase by 25% to 40% compared to the solely solar
drying. A best fit to the experimental data of peas and beans was obtained by six exponential equations for the various systems with a correlation
coefficient in the range 0.933 and 0.997. Solar drying can be an effective means of food preservation since the product is completely protected
during drying against rain, dust, insects and animals [3]. There is a great diversity of designs and modes of operation: forced convection, Ahmad
et al., [4], Indirect forced convection, Bahlou et al., [5], Direct cabinet and indirect cabinet solar dryers, Banoult et al., [6], Solarbiomass hybrid
dryer enhanced by the Co-Gen technique, Tadahmun and Hussai, [7]; Leon and Kumar, [8], Greenhouse solar dryers, Abdullah, [9]; Bechoff et
al., [10], Direct solar dryer, Hii et al., [11], Heat pumps, Fadhel et al., [12]; Li et al., [13], Indirect natural convection solar dryer with chimney,
solar dryer with greenhouse as collector, solar tunnel dryer (air collector), hybrid solar dryer assisted by evacuated tube collectors, Jairaj et al.,
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[14]. F. Chabane & al [15-26], Presents a study of heat transfer in a solar air heater by using new design of solar collector. The collector
efficiency in a single pass of solar air heater without, and with using fins attached under the absorbing plate has been investigated experimentally
the maximum efficiency obtained for the 0.012 and 0.016 kg/s with, and without fins were 40.02, 51.50% and 34.92, 43.94%.

3. SOLAR DRYER

The classifications of sun drying procedures are created based on the stage of processing, the location of drying or the apprehension to solar
radiation. The solar dryers can broadly be classified into six broad types open drying, direct solar dryer, indirect solar dryer, mixed mode solar
dryer, natural convection solar dryer (passive mode), forced convection solar dryer (active mode solar dryer).
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Fig.1 Classification of Solar Dryers

4. PARAMETERS THAT ARE CONCERNED WITH SOLAR DRYER.

Following are the important parameters that are concerned with solar drying system.
1. Temperature
2. Humidity

3. Velocity of air
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4. Solar collector area

5. Sunshine hours

6. Pressure drop between inlet and outlet of air flow.
7. Drying Force

8. Constructional material

9. Sun radiation

10. Air flow rate

4. Observation:- We took reading for one week (6 day) reading for the average time period of 9am to5pm and found out following readings,

Product Name: Onion.

Initial Weight (Wi): 8000 gm.

Table 5: Readings of Onion

Sr

Day Temperature
No.

T1 T2 T3 T4
01 MON 32 50 41.2 31
02 TUE 31 55 42 33
03 WED 31 66.9 51.2 413
04 THUR 33 65 50 40
05 FRI 33 59 54 48
06 SAT 33 67 51.9 41.8

Temperature Readings of Solar Dryer:

T1 = Inlet temperature of Solar collector. T2 = Outlet temperature of

Solar Collector.T3 = Inlet temperature of Drying Chamber.

T4 = Outlet temperature of Drying Chamber.

Graph.1 Temperature Variation in Inlet and Outlet of Solar Collector and DryingCabinet

Initial Weight (Wi): 8000 gm. Final Weight (Wf):
7000 gm. Weight Loss in 8 Hrs. = Wi—Wf = 8000 — 7000

=1000 gm.
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Product N

ame: Potato.

Initial Weight (Wi): 5415 gm.

Table 6: Readings of Potato

Sr

Day Temperature
No.
T1 T2 T3 T4
01 MON 30 49.6 36.2 31.8
02 TUE 35 51.1 37.2 36.4
03 WED 37 67.1 61.7 49.3
04 THUR 39 69.4 63.4 53.1
05 FRI 38 68.4 63.3 52.9
06 SAT 33 57.3 50.6 42.1

Initial Weight (Wi): 5415 gm.

Final Weight (Wf): 4742gm. Weight Loss in 8 Hrs. = Wi—
Wf= 5415 — 4742

=673 gm.

5. Result

Graph.2 Temperature Variation in Inlet and Outlet of Solar Collector and DryingCabinet
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Conclusion:-
e  Thereduction in drying occurs by increasing air flow rate.

e  The food items are also well protected in the solar dryer than in the open sun, thusminimizing the case of pest and insect attack
and also contamination.

e Although the dryer was used to dry onions, potatos it can be used to dry othercrops like spinach, soyaben vadi and chili etc.
e  The capital cost involved in the construction of a solar dryer is much lower to thatof a mechanical dryer and the running cost is

negligible.
e  The reduction in drying time of onions by forced convection is 22.2 % compared tonatural convection.

e  Forced convection solar dryer is more suitable to reduce drying time and helps inproducing high quality of dried sample.
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