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Kinetics and Modeling of Turmeric Using Hot Air and Infrared Drying
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Abstract

The objectives of this research were to study the drying kinetics and to find out the suitable thin layer model
for predicting the evolution of moisture transfer of turmeric using hot air and infrared radiation. The drying
parameters were hot air temperature at 40, 50 and 60°C and infrared power at 300, 400 and 500 W. The air velocity
was fixed at 0.5 m/s. The initial moisture contents of turmeric were between 400 and 600% dry-basis. Five drying
models such as Newton, Page, Henderson and Pabis, Logarithmic and Two-term were fitted to the experimental
data. The experimental results showed that drying rate was proportional to drying air temperature and infrared
power. The best drying models for turmeric using hot air and infrared power were Two—term model and Page model,
respectively.
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Model Condition Constant R? RMSE
Hot Air (40°C) | k=0.0095 0.998338 0.010816
Hot Air (50°C) k=0.0197 0.992478 0.024079
Hot Air (60°C) | k=0.0305 0.996174 0.020096
Newton
IR (300 W) k=0.0860 0.967571 0.057328
IR (400 W) k=0.1237 0.967233 0.059488
IR (500 W) k=0.1716 0.990505 0.035259
Hot Air (40°C) k=0.0152 , n=0.9017 0.997017 0.014110
Hot Air (50°C) | k=0.0236 , n=0.9530 0.992462 0.023717
Hot Air (60°C) | k=0.0303, n=1.0019 0.996209 0.020064
Page IR (300 W) k=0.0251, n=1.4709 0.999932 0.002927
IR (400 W) k=0.0445 , n=1.4424 0.998945 0.011708
IR (500 W) k=0.0735, n=1.4182 0.999655 0.007002
Hot Air (40°C) | k=0.0093, a=0.9786 0.998339 0.010812
Hot Air (50°C) | k=0.0198, a=1.0035 0.992536 0.024054
Henderson Hot Air (60°C) | k=0.0307 , a=1.0045 0.996236 0.020023
and Pabis IR (300 W) k=0.0899 , a=1.0531 0.974411 0.053740
IR (400 W) k=0.1269 , a=1.0325 0.971802 0.057423
IR (500 W) k=0.1735, a=1.0152 0.990946 0.034859
Hot Air (40°C) | k=0.0106, a=0.9633, c=0.0351 0.999159 0.007518
Hot Air (50°C) | k=0.0222 , a=0.9897 , ¢c=0.0324 0.997682 0.013000
Logarithmic Hot Air (60°C) | k=0.0327 , a=0.9930, ¢=0.0208 0.997771 0.015094
IR (300 W) k=0.0880, a=1.0615, c=-0.0098 0.990092 0.035118
IR (400 W) k=0.1217 , a=1.0471, c=-0.0167 0.996401 0.021731
IR (500 W) k=0.1671, a=1.0275, c=-0.0138 0.999292 0.010077
Hot Air (40°C) | k,=0.0005 , k,=0.0108 , a=0.0456 , b=0.9544 0.999183 0.007425
Hot Air (50°C) | k,=0.0021 , k,=0.0235 , a=0.0631 , b=0.9646 0.997800 0.012616
Hot Air (60°C) | k,=0.0330 , k,=0.0009 , a=0.9889 , b=0.0259 0.997951 0.014469
Two-term
IR (300 W) k,=0.0899 , k,=0.0899 , a=0.5265 , b=0.5265 0.974411 0.053740
IR (400 W) k,=0.1269 , k,=0.1269 , a=0.5162 , b=0.5162 0.971802 0.057423
IR (500 W) k,=0.1735, k,=0.1735 , a=0.5076 , b=0.5076 0.990946 0.034859
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