NSERC/MPR Teltech Industrial Research Chair in Radio Frequency Engineering, Activity Report, 1993/94 Department of Electrical & Computer Engineering, University of Victoria, B. C., Canada

Wood Drying

(Jon Herring and Wolfgang J.R. Hoefer)

The TLM method has been used to model the field distribution inside a RF/vacuum kiln developed by the Council of Forest Industries (COFI) for drying softwood lumber. The vacuum chamber is 13.7m in length, 3.6m high and 4.0m wide. The RF generator operates on frequencies in the range 5- 10MHz with a 350kW power output. Typical drying times are 20 hours. The objectives of the work were to suggest modifications which could be made to the kiln to improve drying uniformity. The properties of the wood vary from εr=30 and tan δ = 5e-3 when wet to εr=2 and tan δ = 1e-5 when dry. This makes it necessary to vary the material properties throughout the drying cycle to get a true picture of the moisture content of the wood. As a first approximation, the loss of water is assumed to be a simple function of the power density, with the energy needed to remove water increasing as the wood becomes more dry. No attempt has been made, at this stage, to model the flow of water or the gases surrounding the wood. Typical results at two stages in the drying process are shown in Fig. 1. By shaping the electrodes, more uniform drying can be achieved.

Fig. 1 Moisture content at two stages