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Appendix C

Gas Holdup Variation in STR from Computer Tomography

C.1
Analysis of Contours of Gas Holdups

Corresponding to the different flow regimes there are fifty different data points from the CT experiments of which nine select conditions (corresponding to the three conditions at which CARPT data are available) are analyzed. Three of these are reported in Chapter 7 and the remaining six conditions are reported below. The figures below show the gas holdup distributions in the different axial planes in the stirred tank reactor. The figures are analyzed for the distribution pattern of gas and possible asymmetries in the distribution of gas. 
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Figure C-1(a). Gas Holdup Distribution at Fl = 0.042 and Fr = 0.0755 (N = 200 rpm, Q = 2.5 l/min) and Z = 5.0 cm
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Figure C-1(b). Gas Holdup distribution at Fl = 0.042 and Fr = 0.0755 (N = 200 rpm, Q = 2.5 l/min) and Z = 10.0 cm
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Figure C-1(c). Gas Holdup distribution at Fl = 0.042 and Fr = 0.0755 (N = 200 rpm, Q = 2.5 l/min) and Z = 15.0 cm
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Figure C-2(a). Gas Holdup distribution at Fl = 0.0842 and Fr = 0.0755 (N = 200 rpm, Q = 5.0 l/min) and Z = 5.0 cm
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Figure C-2(b). Gas Holdup distribution at Fl = 0.0842 and Fr = 0.0755 (N = 200 rpm, Q = 5.0 l/min) and Z = 10.0 cm
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Figure C-2(c). Gas Holdup Distribution Fl = 0.0842 and Fr = 0.0755 (N = 200 rpm, Q = 5.0 l/min) and Z = 15.0 cm

In the above figures the gas holdup distribution at three different axial planes for different gas sparging rates and impeller speeds have been shown. In general for each condition the amount of gas at the highest axial plane i.e. Z=15cm seems to be lower than the gas found in the other axial planes. At the lowest plane i.e. Z=5 cm a ring of gas can be seen with a radius of around 3.3 cm. This ring obviously corresponds to the region of gas jetting from the sparger. For a fixed gas flow rate increase in impeller speed seems to increase the amount of gas found in this region (due to greater gas dispersion) while an increase in gas flow rate for fixed impeller speed seems to result in the gas being concentrated more within the circle of radius 3.3 cm. This is seen clearly from both Figure C-2(a) where a circular band of very low to negligible gas hold seems to circle the central portion of diameter 3.3 cm. The gas holdup in the outer ring seems unchanged at 

the different conditions at the lowest axial plane. At the central plane z=10 cm two zones seem to exist a central ring and an annular ring. At this plane as expected the sparger effect is not felt. The central ring probably corresponds to the stream of gas either entraining like in a bubble column or the gas being brought down by the liquid being drawn into the impeller region. The gas in the outer ring probably corresponds to the gas rising up either with its terminal velocity or being dragged up by the liquid. In the central plane for a fixed impeller speed increasing the gas flow rate seems to increase the gas holdup in the outer ring and a decrease in the gas holdup in the inner ring. This would suggest that the gas seen in the central region is probably more due to the gas being drawn into the impeller region by the liquid than the gas rising up like in a bubble column. This can be seen to be the case from figures C-1(b) and C-2(b). In C-1(b) gas in central ring is more due to lower gas flow rate the impeller effect is more pronounced and therefore more gas is being drawn into the impeller region. While in C-2(b) there is lesser gas in the central region which probably corresponds to the gas just rising up like in a bubble column and due to the increase in gas flow rate more of gas is seen in the outer ring. At the highest axial plane Z=15 cm the behavior is similar to the central plane though at a fixed impeller speed the gas in the central portion remains the same but the amount of gas in the outer ring increases. In all the above cases the gas is seen to be distributed axisymmetrically. 
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