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Abstract
Project Code : MRG4780067
Project Title : Infrared Drying of Longan Flesh
Investigator : Assistant Professor Dr.Sunate Surbkar (former Mongpraneet)
E-mail Address : sunate@miju.ac.th

Project Period : 1 July 2004 — 30 June 2006

The major objective of this research was to study the feasibility of drying longan flesh by
infrared radiation (IR). The minor objectives were to determine the drying optimum; and to
investigate a suitable model for thin layer drying of longan flesh in which the dried longan
qualities were taken in to account. These broad results are needed in the design and
operation of a dryer. A-grade longans cv. E-dor (approximately 27 — 28 mm diameter) were
used in this study. The longan flesh with the initial moisture content of 80 % w.b to be dried
to final moisture content of 18% w.b. according to Thai Community Product Standard
number 136/2546. A thin layer drying was done ftriplicate with an initial weight of longan
flesh of approximately 500 g. The results indicated that it was possible to dry longan flesh
with IR. When drying at optimum condition with 40% of hot air recovery drying time was 2
hr 25 min, resulted the specific heat consumption of 21.65 kJ per a kilogram of water
evaporated. We observed two rate periods when using IR drying on longan flesh, i.e., the
warming up existed in the initial period for a short time and falling drying period. The drying
rate started from zero and continued to raise to the maximum at 80 grams of evaporated
water per a kilogram of longan flesh dry matter within 20 min. A study on drying
characteristics of longan flesh was also done using twin IR heaters having a radiated length
of 300 mm and 17 mm in diameter with 500 watt for each heater. These twin IR heaters
were placed in a parabolic sheath. Using two parabolic sheaths, IR radiated in a range of 3
— 8 micrometer falling in the far-infrared radiation (FIR). The distance from IR heater to a
longan surface was fixed at 25 mm. In the following study, the effects of IR intensities,
0.521, 0.625 and 0.729 W.cm'2 and air velocities blew over the sample surface of material
being dried, 0.4, 0.7 and 1.0 m.s " on moisture loss and dried longan flesh qualities were
investigated.  Drying rates were used to determine an appropriate empirical longan flesh
drying model considering from the goodness-of-fit between the calculated and experimental
moisture ratios; namely the coefficient of determination (RZ), the reduced chi-square (XZ)

and the root mean square error (RMSE). It was found that the Page Model described the



moisture loss within acceptable ranges. We recommended the IR intensity of 0.625 W.cm'2
for a better quality in term of color values. When drying time and the specific energy
consumption taken into account, we conclude the air velocity of 0.7 m.s-1. However, we
recommended the further research topic of the combination between IR and convective

drying toward the drying and energy requirements and cost effectiveness.
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