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(Energy for Agriculture)
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Drying of turmeric using a hybrid solar energy system integrated with controlled air

conditioning and thermal energy from heating coils

qisnad Feedng’ nT1u vieumds’ ¥3hil 513730Y" gsena ez’ way Andns a1gdnd’

Suttipong Ruanijit’, Nigran Homdoung', Churat Tararax', Surapon Riyana' and Kittikorn Sasujit"

L @933 AN SUNAIUNALNL NSNS INUNAWNY LINeNFunild Wedlnal 50290

' Renewable Energy Engineering, School of Renewable Energy, Maejo University, Chiang Mai, 50290

Corresponding author: Tel.: (+66) 89-9988203. E-mail address: k.sasujit@yahoo.com

Abstract

Turmeric is an herb that can be used as a food seasoning and has medicinal properties. For this
reason, it is a high-demand product in the consumer and medicinal markets. However, in our study, we
found that it has a highly serious post-harvest problem that must be considered dust, animal dropping,
and pollutants. To address these problems, a turmeric solar dryer is proposed in this work. It is based
on both heat sources which are the heat from sunlight and the heat from a 2-kW heater. In addition,
the heat from sunlight is the major heat source for drying turmeric. The dimensions of the proposed
dryer are 1.7 x 2.5 x 2.1 m. It is constructed from polycarbonate sheets and aluminum angles. The
proposed dryer aims are controlling the temperature to be at most 60°C. To evaluate the proposed
dryer, an experiment was set up. For the experimental results, it was found that the moisture content
of the fresh turmeric could be reduced from 563.57 %db to a final moisture content of 1.49 %db within
36 h. For standard drying according to TISI 676/2547that can be the drying time was only 22 h. During
testing, the average solar radiation intensity was between 598.60-640.81 W/m?, the dryer efficiency of
22.44%, with specific energy consumption of 4.10 MJ/Kg,ater evap. @Nd @ specific moisture extraction rate
of 3.91 Kgyater evap/KWh. The dried turmeric retained color quality, with red and yellow shades closely
matching those of fresh turmeric. The drying system required an initial investment of 30,000 Baht and
incurred variable costs of 92,895 Baht/year, generating an annual revenue of 112,320 Baht/year. This
resulted in a net annual return of 19,425 Baht/year, with a payback period of 0.65 year. The study
found a fresh-to-dried turmeric ratio of 6.4:1, suggesting that this drying system could be beneficial for

small-scale herbal processing enterprises and could help add value to Thai herbal products.

Keywords: Hybrid solar dryer, turmeric, heating coil, controlled air conditioning
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