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"~ CHATHEE CHEANMINGKWAN : MODELING AND COMPUTER SIMULATION OF A THROUGH-
FLOW DRYER WITH EXHAUST AIR RECYCLE. THESIS ADVISOR : ASSO. PROF.
WIWUT TANTHAPANICHAKOON, Ph.D. 260 PP.

The thesis work developed the mathematical modeling of a batch
through-flow dryer which based on assumptions that the bed of material was N
complete stirred tanks in series and the plug-flow behavior of hot air. The
modeling can predict the dynamic behavior of moisture content, temperature
both 1in material and hot air as well as the energy consumption of heater in
3 cases :- normal drying, drying with intermittent mixing solid in bed and
drying with recycle exhaust air.

Compared the drying time prec the model to the experimental
results in 3 cases :- rmal deep bed drying (cassava
chunks drying), and deep hgd ngainterval 150 min., found that
the predicted time were d centefrom the experimental results no

more than +1.8%, -0.75% an

Then studied the £ ¢ irisbles in drying process :- inlet
temperature of hot a als i atent of solid, velocity of hot
air and mixing time integ with recycle ratio (r) as
parameter. Increased ‘whot air and/or decreased
initial moisture content reased the mixing time interval
of bed (increase the : 3 1)y the drying time and energy
consumption of heater decreases) Jinereased velocity of hot air would
also decreased the dryi yrbutidt energy consumption would slightly

When analysed the npﬁihmmr—f ion of operation from above data
followed an objective functiﬁ;; exating cost. Total operating cost
composed of energy cofig )8 d blower energy) and cost
of labour. Analysed them o' of energy cost to labour
cost :~ 1/1, 1/9, -,; 18g' considered the effect of
mixing time delay. Wh gﬁ} of mixing time delay, the
seimilarly results obtai '

When a,/a n case of temperature
of hot air wit % ﬂ ﬁ ﬂ in case of initial
moisture content io ZD d.b. and 0.3, the

optimum condition’ cases of elnnity qzhhut air ueqﬁgﬂ .B792 mfs with no

T, RN T TRy

When a fa, = 1/9, the optimum temperature and optimum initial
moisture content “were similar as in case of a./fa = 1/1, but their
recycle ratio shifted to 0.7 and 0.2, as well as the other cases remained at
the same conditions as in case of alfa =1/1.

in every cases.

When a,/a = 9f1, the optimum temperature, intial moisture
content  were hmhlr as in case of a,/a = 1/1, their recycle ratio
shifted to 1.1 and 0.4, the optimum vel% %y of hot air with its optimum
recycle ratio obtained at 0.4634 m/s and 0.30 and the optimum mixing time
interval was 30 min. found at the velocity of hot air 0.4634 m/s.
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