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53910963: MAJOR: PHYSICS; M.Sc. (PHYSICS)
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DRYING MODEL/EFFECTIVE DIFFUSIVITY
SIRIRAT TORPOL: A STUDY ON THIN-LAYER DRYING OF PEPPER USING
HOT AIR DRYER. ADVISORY COMMITTEE: NARONG UENGKIMBUAN, Ph.D. 108 P.
2013.

This research was studied the thin-layer drying of pepper using hot air dryer. The
objective of research was focused on the effect of drying temperatures and air velacities on
the drying kinetic and effective diffusivity of pepper. The experimental conditions were
conducted on the drying temperatures of 50 60 and 70 °C and the air velocities of 1.0 1.5
and 2.0 m/s. From the experimental data, thin-layer drying models such-as Newton, Page,
Henderson and Pabis, LLogarithmic, Modified Page, Two term, Two term-exponential, Wang
and Singh, Approximation and diffusion, and Midilli et'al. were estimated by nonlinear
regression techniques. After that, the effective diffusivity of pepper was calculated by the
Fick’s second law of diffusion in terms of drying temperatures and air velocity. Finally, the
effective diffusivity of pepper was'fitted as a function of moisture content of pepper.

The results showed that the drying rates of pepper increased with the increasing
drying temperature-and air velocity. The study revealed that the increasing drying
temperature had a greater influence on the decreasing moisture content of pepper than
these of the increasing air velocity. The experimental data obtained were fitted to several
drying modetls and their goodness-of-fit evaluated in terms of the higher values of the
coefficient of determination (Rz), the lower valuss of the reduce chi-square {Xz), root mean
square error (RMSE), and mean relative deviation modulus (%P). Midilli et al. mods!
provided the best description of the experimental thin-layer drying of pepper using hot air.
The effective diffusivity of pepper increased with the increasing drying temperature and air
velocity. By modeling, the result suggested that the effective diffusivity related with the

moisture content of pepper in term of the quadratic function.
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