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Tkerlan Technological Research Centre is developmg a spouted bed reactor based pyrelysis pilot plant, to produce oil (2nd generation biofuel) and chemicals (fertilizers, active carbon,
etc.) from biomass. The aim of the project is to gamn knowledge on the spouted bed technology, in order to develop mdustrial scale plants.

CFD (Fluent v6.3) has been widely used during the design tasks. The analysis of different alternatives in the early stages has reduced the number of prototypes and experimental tests,
which gives lower cost and developing time. CFD has been used m the design of the reactor (contactor with sand particles), the fluidizing gas preheater, and the cyclone separator.
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Figure 2. Volume fraction maps at different air inlet
velocities, showing system’s hysteresis: (left to right) u= 45
mvs (increasing vel.), u=65m/s, u=435 m/s (decreasing vel,).
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Figure 3. Experimental data (black) and calculated by CFD (red) for
pressure drop evolution with inlet air velocity. Solid lines: increasing
NG inlet air velocity. Dashed lines: decreasing inlet air velocity.

[ PID controlled gas preheater } { Cyclone separator ]

Fluidizing gas preheater uses 2 independent electric heaters. Two-stage PID controller has been simulated, | Cyclone efficiency has been calculated for several char particle
by means of user defined routines. This control strategy allows a fast heating while avoiding abrupt sizes. Sinulations show that only particles under 10 microns
temperature changes and heat exchanger overheating. and shape factor under 0.3 escape from the cycione.
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Figure 4. Temperature (C) contours at fluidizing  Figure 5. Instantaneous power consumption and mean I Mn y

gas preheater symmetry plane, 1 hour after start-up.  temperature of Heating Elements, gas exit temperature, 1/00s:05

and control Set Points for gus exit temperature and

Figure 6. Particle tracks coloured by particle diameier.
heating elements.
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+ CFD 15 a useful tool for qualitatively determinate the mimmum spouting velocity and pressure drop in conical spouted beds.

« In future developments, fludizing gas will be preheated by burning pyrolysis gaseous by-products. CFD 1s expected to play an
mmportant role m this task.



