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Figure 2 Operating system of solar dryer
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Table 1 Effect of inside air temperature ( T. ) solar intensity ( G )

inavg I, avg

and differential between inside air temperature and ambient temperature

( AT ) of 2 systems solar dryer

Type of solar heater Tin.avg Gl,avg AT
Co W/m?) ©o)
Passive system 478 £ 3.9 684.58 + 56.26 3.0-10.7
Active System 490+ 35 693.21 + 82.09 52-115
t 0.0001 0.0001 -
p-value 0.001 0.792 -

Note: The mean difference is significant at p-value < 0.05
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Figure 4 Drying curve during drying with passive system solar dryer, active

s system solar dryer and tray dryer
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Figure 5 The inside air temperature changes with time of the solar dryer

operating on both systems.
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Figure 6 Drying rate during drying with passive system solar dryer, active

system solar dryer and tray dryer

Table 2 The comparison of thermal efficiency, specific energy consumption

and %yield in different operating dryer.

Parameters Passive system Active system Tray dryer
solar dryer solar dryer
Initial ~ Moisture 459.14 + 70.16™ 444.05 + 60.15™ 420.90 + 39.02™

content (%d.b.)

Final  Moisture 10.60 + 0.85™ 11.43 + 0.82™ 11.61 + 1.07™

content (%d.b.)

Drying time (hr) 7 7 7
Thermal 8.77 + 0.22° 7.96 +0.15° 1.45 + 0.60°
efficiency

(nsys )

Specific  energy 3.86 +0.11° 4.25 + 0.21° 23.34 + 1.04°
consumption

(MJ/kg)

%Yield 20.72 + 0.04° 25.99 + 0.63° 21.50 + 0.50°

Note: a — c difference letter in same raw were significant difference

(p < 0.05) ns in same raw was not statistically significant (p > 0.05)

0.5

0.4

0.3

0.2

Water activity (a,)

0.1

Passive Active Tray dryer

Figure 7 Water activity (aw) of dried product from in different operating dryer

(a - b difference letters were significant difference (p < 0.05))
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Table 3 The color comparison in L* h and C parameter of dried product

between different operating dryer and control (dried product from market)

Type Color value
L* h C
Passive 62.10 + 0.46° 65.70 + 0.20° 41.16 + 0.07°
Active 61.28 + 0.56° 66.05 + 0.21° 41.27 + 0.43°
Tray dryer 63.24 + 0.67° 66.18 + 1.01° 46.87 + 2.61°
Control 60.83 + 0.30° 71.00 + 0.26° 39.44 + 0.96°

Note: a - c difference letter in same column were significant difference

(p < 0.05)

Figure 8 Dried turmeric product (a) Passive system solar dryer (b) Active

system solar dryer (c) Tray dryer and (d) Dried product from market
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ABSTRACT
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This research aims to study turmeric drying by solar energy. The dimension of dryer
was 1x0.8 m?, which has 2 systems were a passive system and an active system,
compare with tray dryer. The turmeric was prepared in 2 mm of thickness for drying.
By no products operation testing found that, an average inside air temperature in
dryer were 47.8 + 3.9°C and 49.0 + 3.5°C, respectively. So, this temperature was
suitable for turmeric drying. From the study of drying time found that the drying
time was 7 hours in all types of dryers (2 systems solar dryer, tray dryer), which a
moisture content of the product is according to a dried herb standard. The moisture
content of dried product was 10.60 + 0.85, 11.43 + 0.82 and 11.61 + 1.07 dry basis,
respectively. and a thermal efficiency of drying system was investigated. The passive
solar dryer had high thermal efficiency at 8.77 £ 0.22, so that, yield of drying product
of all drying types were 20.72 + 0.04, 25.99 + 0.63 and 21.50 + 0.50, respectively.
Moreover, a quality of drying product was studied. For aw parameter. The value was
less than 0.60 in all drying types and was according to the standard. For a color value
found that all four samples of dried turmeric were shades of yellow orange.
However, using an active system solar dryer can dry products with color L* and C

values are not different from products in the market.

“Corresponding author

E-mail address: patcharaporn.in@psru.ac.th (P. Inrirai)
Online print: 24 December 2021 Copyright © 2021. This is an open access article, production, and hosting by Faculty of Agricultural
Technology, Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2021.25



