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Abstract A liquid crystal technique was used to investigate the temperature profile in an agitated tank equipped
with a PBT impeller. Four sets of vertical tubes were symmetrically fixed in the agitated tank with diameter of
500 mm. A mixture of cholesteric liquid crystals was dispersed homogeneously in glycerol. The effects of time,
rotation speeds on the temperature profile were discussed. The commercial CFD code CFX — 4.3 was used to
simulate the axial and radial temperature profiles in the tank. And the results of the simulation were compared to

the experimental data. The CFD predictions are in good with eperimental data.
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Fig.1 Temperature — Hue relationship curve
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Fig.2 Schematic diagram of experimental setup
1—1light source; 2—vertical tube; 3—thermometer; 4—impeller;
S—stirred tank; 6—octagonal jacket; 7—shaft;
8—1tachometer; 9—moter; 10—frequencyconverter;

11—digital camera; 12—computer
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Fig.3 Picture of axial section at different time
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Fig.4 Pictures of axial section at different speed
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Fig.5 Pictures of horizontal section at different time
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Fig.6 Schematic of sliding mesh method
a—rotatory section; b—static section; Es—sliding interface
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Fig.7 Picture of liquid crystal of axial section at t =92 s

Fig.8 Temperature contour of axial section at # =92 s
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Fig.9 Simulation results of temperature

profile of axial section at 1 =92's
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Fig.13 Picture of liquid crystal of

radial section at t =62 s
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Fig.14 Simulation results of temperature

profile of radial section at t =62s
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Fig.15 Simulation results of axial

temperature distribution on line 1
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Fig.16 Simulation results of radial

temperature distribution on line 2

Fig. 17 Simulation results of radial

temperature distribution on line 3
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