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Normality Analysis on Residence Time of Shale Particle in Rotary Retorting
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ABSTRACT: The experiments were carried out in a cool
simulated rotary retorting, obtained oil shale tracer particles
residence time based on different rotational speeds, angles of
inclination and outlet diameter. To test the residence time
normality the Shapiro-Wilk normality tests method was used,
its outliers were detected and treated. The analysis show that
residence time population distribution do not reject normality
at detection level £=0.05. The test of outlier can detect
straggler effective, make the sample mean of residence time
more close to population expectation. Furthermore, through
comparison of residence time probability density distribution
different working conditions, the residence time population
expectation and variance decrease followed by rotational

speeds and angles of inclination increase.

KEY WORDS: shale; rotary retorting; residence time;
normality tests
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Fig. 1 Diagrammatic sketch of rotary retorting
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WUUE  2~12 FEDR. WK 0.42~0.683 428 0.974
BEfAEREA 0~1  RIRERBRL  0.665~0.989  39.8 0.883
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Tab.2 Residence time sample observed value of
different operating conditions

a/(°) n/(r/min) T/min
3.13,4,4.63,4.86,4.86,4.86,4.9,5.16,
v 5.33,5.52,5.58,5.83,5.98,6.5,6.51,7.2
4.17,6,6.17,6.25,6.35,6.83,7.02,7.22,
133 7.6,7.65,7.75,7.76,7.82,8.53,8.66,10.17
216 10 6.08,6.16,6.33,6.35,6.4,6.5,6.77,6.83,
6.85,6.97,7.16,7.25,7.76,9.33,9.5,13.69
7.87,8.07,8.9,9.25,9.45,9.77,10.2,10.55,10.88,
68 11.24,11.66,11.75,12.18,12.25,12.8,13.9
11.6,15.3,15.43,17.06,17.58,18.25,18.92,20.5,
34 20.75,20.8,23,24.15,26.35,26.5,26.7,34.2
2.6,2.69,2.7,2.78,2.83,3.07,3.08,3.2,
17 3.22,3.23,3.31,3.31,3.9,4.2,4.3,4.41
2.48,2.7,2.94,2.95,3.01,3.08,3.1,3.16,
133 3.41,3.5,3.53,4.16,4.17,4.35,4.9,5.45
324 10 2.83,2.83,3.08,3.42,3.83,3.85,4.13,4.77,
4.8,4.93,5.13,5.15,5.33,5.37,5.75,6.33
4.3,4.95,497,54,5.43,5.77,5.78,6.31,
08 6.57,6.73,6.78,7.4,7.66,8,8.25,10.47
6.45,6.47,8.3,8.83,9.4,9.5,9.8,10.5,11.13,
34 11.15,11.37,11.5,12.68,15.13,15.66,16.49,
1.6,1.9,2.1,2.12,2.13,2.16,2.17,2.33,
17 2.4,2.52.52.57,2.67,2.83,3,3.16
1.42,1.67,1.83,1.93,1.95,2.12,2.25,2.5,
133 2.66,2.69,2.81,2.86,3.05,3.33,3.4,3.53
i3 10 2.24,2.52.66,2.7,2.71,2.83,3.01,3.08,
3.28,3.58,3.6,3.62,3.75,3.75,3.95,4.02
2.57,3.12,3.25,3.26,3.35,3.5,4,4.16,
68 4.33,4.5,4.75,4.83,5.33,5.53,5.58,6
34 4.66,4.76,5.55,5.58,5.68,6,6.18,6.21,

6.5,6.57,6.69,6.71,8.32,8.75,9.38,9.5
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Tab.3 W of Shapiro-Wilk method

a/(°) n/(r/min) /4
17 0.9759
13.3 0.963 3
2.16 10 0.677 7
6.8 0.980 1
34 0.965 6
17 0.876 6
13.3 0.906 4
3.24 10 0.947 3
6.8 0.943 1
34 0.943 5
17 0.978 9
13.3 0.963 6
433 10 0.9390
6.8 0.958 1
3.4 0.8950
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Tab. 4 Low-end value and high-end value of
residence time by Dixon testing method

al(®) n/(r/min) D/, Dy
17 0.445 1 0.272 4
133 0.458 7 0.4100
2.16 10 0.076 9 0.592 4
6.8 0.2352 03232
3.4 0.260 1 04109
17 0.062 5 0.1228
133 0.246 0 0.438 2
3.24 10 0.098 4 0.295 4
6.8 0.1811 0.449 1
3.4 0.213 1 0.166 1
17 0.406 5 03113
133 0.2147 0.1176
433 10 0.278 1 0.198 5
6.8 0.229 7 0.1709
3.4 0.217 6 0.189 8
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Fig.2 Comparison of pre and post out of straggler
residence time probability density distribution
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Fig. 4 Residence time probability density distribution of
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