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54910147 MAJOR: PHYSICS, M Sc (PHYSICS)
KEYWORDS DRYING MODEL/ PEPPER/HOT AIR: SUPERHEATED STEAM/
EFFECTIVE DIFFUSIVITY
ONUMA NUTHONG A STUDY ON THIN LAYER DRYING OF PEPPER
USING SUPFRHEATED STEAM AND HOT AIR DRYER ADVISORY COMMITTEE:

NARONG UENGKIMBUAN. PR D 104 P 2074,

The objectives of this rasearch were to study the drying kinetics of pepper and
to find out the surtable thin layer model and effective moisture diffusiity of pepper
drying using superheated steam and hot air at the temperatures of 120, 140 and 160°C
and the media velocity of 1 0 m/s. Pepper was reduced from mitial moisture content
about 410 %{d b 1 to final maisture content abaout 3 %id b.). The several drying models
such as Newton. Page, Henderson and Pabis, Loganthmic, Modified Page, Two Term,
Two Term Exponential, Wang and Singh, Approximaton of diffusion, Midillv et al.,

Verma et al |, and Modified Henderson and Pabis were fitted o the experimental data.
The dry'ng models were compared using the coefficient of determination (R'), reduced
chi-square U ), root mean square error (RMSET and mean relative percent error {%P)
for determmation of the best suitable model F nally, the effective moisture diffusivity of
pepper was caleulated by the Frok's secona law of diffusion in terms of drying
termperatures and maisture content of pepper After that, the effective moisture diffusivity
of pepper was fitted as a function of temperatures and mosture content of pepper.

The results showed that the drying rate of pepper increased with increasing
temperature of drving media At the same temperature, hot air drying provided faster
moisture recuction rate compared with superheated steam drying By modeling the
expenmental data, it was found that Midilli et al mode! provided the best description of
thun layer drying of pepper using superheated steam at temperatures of 120, 140, and
160°C and hot air at the tamparatures of 120 and 110°C On the othar hand, Pags model

gave the best descrniption of the thin fayer drying of pepper using hot air at the



temperature of 160°C Finally, the result found that effective moisture diffusivities were i
the range of 2 8975 x 10°-2.2290 x 10" m’/min and 16650 x 10° —3.1273 x 10 m“/min
for superheatec steam and hot air drying, respectively. The effective moisture diffusivity
increased with the increasing in drying temperature and decreasing in moisture content
of pepper From regression analysis, the relation betwesen effective moisture diffusivity

and moisture content of pepper was in term of a cubic function
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