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ABSTRACT

The objective of this research was to improve the performance of a continuous dryer using hot air
combined with infrared. The dryer consisted of a 0.60 x 0.60 x 2.50 m’ drying chamber, two
components of heat source i.e. a 5 kW infrared heater controlled by adjusting the electric voltage
and a 15 kW electric heater for heating drying air, a 0.37 kW centrifugal fan for forcing air into
dryer, and a 1.5 kW electric motor for driving the belt conveyer. To improve its performance, air-
distributor fins were installed in front of the entrance of drying chamber, chamber walls and
connecting ducts were insulated with glasswool, and the inner side of chamber were covered with
stainless steel and infrared reflectors were installed for maximum reflection of the radiation. In
addition, air — recirculation system was improved. For preliminary test, dryer was firstly operated
without product at air velocities of 0.5 - 2.0 m/s to study the velocity distribution inside the drying
chamber, and secondly at the infrared powers of 1.5 and 2.5 kW in the case of purely infrared
drying and at drying temperatures of 40 - 80°C and air velocities of 0.5 - 1.5 m/s in the case of
purely hot air drying to study the temperature distribution. Thirdly, for drying experiments,
drying materials were then performed on a dryer at an infrared power of 2.5 kW, drying
temperatures of 40 and 80°C and an air flow rate of 1.0 m/s without air re-circulation and with air
re-circulation of 80% to evaluate the dryer performance. Drying materials with the initial
moisture content of approximately 240 - 280% db. was dried until the final moisture content of

around 17.5% db. The results showed that uniform flow of air was found at each cross-section



area of chamber while air velocity gradually decreased from entry to exit of the drying chamber.
The temperature distribution was uniform through the drying chamber in the case of purely hot air
drying but it increased along the time in which the highest temperature was found in the middle of
the chamber. The modified dryer provided better air flow and temperature distribution. The
studies of performance evaluation indicated that at the same level of infrared power and air
velocity, both with and without air re-circulation, the drying time and specific energy
consumption (SEC) were reduced on decreasing air temperature form 80 to 40°C. But drying
efficiency, heat loss from drying chamber and drying rate were increased as air temperature
increased. When compared with the old dryer which operated by drying materials at 2.5 kW
infrared power, 40 and 80°C drying temperatures, and 1.0 m/s airflow rate without air re-

circulation, it was found that the modified dryer could reduce heat loss by around 55%



