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A Basic Study on the Fire Clay Drying process using Microwave System
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Fig.1 Moisture content—time
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Fig.2 Drying rate—time
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Name Type Name Type
1 Blower 16.2 m*/min, suction 5 Thermocouple K type(® =1mm)
2 Microwave 2.45GHz / 0.75kW 6 Flow meter Digital manometer
3 Heater Max 80°C 7 Data logger YOKOGAWA
4 Humidity EE30 Sensor 8 Test piece Clay
Fig.3 Schematic of the Microwave(2.45GHz,0.75kW) experimental installation
R, -
Clay

Teflon Crack
Fig.4 Location of temperature Fig.5 Test piece after drying
Table.1 Test clay piece data
Index Data Index Data
Volume (m?®) =L X W xXH 0.1x0.1x0.03 Initial Density (kg/m°) 2143
Mass (kg) 0.643 Porosity (%) 27.1
Dry—Base Mass (kg) 0.503 Moisture content (W:%) 27.8

Table.2 Intake Air Properties

Index Data
Temperature. 26.5 °C
Flow Velocity 0.26 m/s
Relative Humidity 83.5%
Absolute Humidity 20.80g/m”
Pressure 101.3kPa

¢ Left side
350

300
250

A Center mRight side I

0 200 400 600 800 1000
time (sec)

Fig.6 Temperature of 3 Points — time
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Fig.7 Moisture content-Evaporation Fig.8 Temperature-Evaporation
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<Nomenclature>
A, Total surface area of test piece in the bed, m? <Greek>
F,, The heat capacity of mixture, kI/kg K tan o Loss factor
E Electric field strength, V/m g Relative permittivity
f Frequency, Hz P The density of the moist solid. kg/m
h/g The latent heat of evaporation, kJ/kg
heﬂ' Sum of the convective & Radiative heat transfer coefficient, W/m®k
mg (w) Mass of solid, kg
IhL Liquid mass flow rate, kg/s
(0] s Heat loss energy of the dry solid, Kj
o, Evaporation Latent heat loss of liquid, kJ
0 . Total heat loss of the work load, kJ
Ploss Microwave power adsorbed per teat piece, kJ/s
T Average solid temperature, K
T, Bulk or exit air temperature, K
t Time. sec
V Volume, m®
w The moisture content of dry base, %
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