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ABSTRACT

This thesis deals with a drying model under vacuum. The drying model consists of
three differential equations describing heat and mass transfer of the drying product. The
finite-difference technique was used to solve the three equations simultaneously. The drying
model was coded into a computer program which was used to simulate the drying of three
different agricultural products including carrot, banana and galangal under vacuum with
the heat being supplied by the heat pump. Actual drying experiments of the products were
conducted for the purpose of verifying the drying model. The drying product was assumed
in short cylinder and two dimensions heat and mass transfer. Both experimental and

simulation results of carrot, banana and galangal drying showed that higher drying
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temperature and lower drying pressure increased the drying rate resulting in shorter drying

time. It was also found that the finite-difference drying model predicted drying results with

good accuracy. In most cases, the R-square value was greater than 0.95 and the standard

error approached zero. Furthermore, it was discovered that the drying pressure was more

influential on drying than the drying temperature.
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M3191 1 AaaNUaNNMEMNNLALAMINTENNANNTDUYDILATEN NEIE Lozl

Drying product C, (ki/kg K) K, (W/m°C) @ (%)
HATON 1.40+3.22M [18] 0.148+0.493M [18] 26 [19]
naw 1.675+0.025M [18] 0.253+0.57M [18] 6 [20]
1 1.58+0.038M [18] 0.278+0.621M [18] 7[21]

M 2 anueaaeisueeslinaenazuliagauuitszninmiimnglauasnamnaass

Product Drying condition R Square Standard Error
60 °C 0.2 bar 0.974 0.56
60 °C 0.5 bar 0.987 0.30
HATBN 60 °C 0.7 bar 0.977 0.39
55°C 0.2 bar 0.964 0.60
50°C 0.2 bar 0.972 0.49
naY 60 °C 0.2 bar 0.988 0.35
4 60 °C 0.2 bar 0.995 0.21

MINN 3 MIMUNYUSIUANNTUNULAUNNUILEIVDILATENN A NNY

Drying Initial moisture content Moisture content at 1 hr. Moisture content at S hr.

condition Center (db.) Surface (db.) Center (db.) Surface (db.) Center (db.) Surface (db.)

60 °C 0.2 bar 10.11 10.00 6.57 1.03 0.47 0.07
60 °C 0.5 bar 10.11 10.07 9.01 1.67 2.44 0.41
60 °C 0.7 bar 10.11 10.08 9.57 1.96 3.70 0.64
55°C 0.2 bar 10.11 10.00 6.67 1.05 0.51 0.08

50°C 0.2 bar 10.11 10.00 6.77 1.07 0.56 0.09
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M139% 4 UETYALABTINYDIHANM TDUWNEMTUTEN UL TIAEN 9

Drying Initial moisture Final moisture Drying time
Product
Condition content (db.) content (db.) (min)
60 °C 0.2 bar 10.11 0.11 300
60 °C 0.5 bar 10.11 0.15 450
uAIeN 60 °C 0.7 bar 10.11 0.15 480
55°C 0.2 bar 10.11 0.11 360
50 °C 0.2 bar 10.11 0.11 420
ndY 60 °C 0.2 bar 11.50 0.07 420

U1 60 °C 0.2 bar 10.23 0.22 340




