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Axial Dispersion and Residence Time Distribution of
Spherical Particles in Rotary Kiln

Synopsis:

Akira MoORIYAMA and Tetsuo SUGA

Residence time distributions of particles in a horizontally rotating cylinder were theoretically and ex—
perimentally studied. A mathematical model of the axial dispersion of particles was analytically solved
and the following expression for their residence time distribution was obtained:
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" Dimensionless Peclet number as a function of variances in residence time distribution was given as fol—

lows:

1/Pe=(—14+ V1+ o2) /2
Measurements were based on an impulse response method of tracers into spherical alumina particles st—
ream through a rotary cylinder which is made of viﬁyl chloride resin.
An empirical correlation among Peclet number, operational conditions, and geometrical factors was

determined:

1/Pe=9-46% 10-5(F/D;3pN) ~0-516(L/ Dy) =524 (d /D) 0-604 - 5-550

Upon examinations of effects of the revolution rate on the axial dispersion coefficient, it was shown that

the latter was directly proportional to the former.
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Fig. 1 Rotating and cascading pashs of particles through a rotary cglinder.
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Fig. 2. Experimental apparatus.

Table 1. Propertes of Sintered Alumina Spheres.

average particle dia. 0°287cm
bulk density 0°608 g/cm?
apparent density 1-050 g/cm3
angle of repose 320 °
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a=L/§=L/f0m0E(6)d0------------------------ (12)

CHES BT OEEFLE @ OERERL T, FHoER
CHS E, & N LoBFRE R Lo Fig. 6 T &
5. Ricix, fhoffRE?OD OB BIT IR YD
bETRBWz. ZORR, WA RS 1K # R
E, MOlEEE N 0 1/2 Fio )35 & ki~7z Rur-
GERS?) DFLRIY, FHMOBREIMBELTWBZ LPBby
5. AT, BHD BIX0WHR LY R LRI
E, N Db DR HHITHER L o7



[l = 4F N o B Fih T iR S £ R 1287

10°p
e
5 - © Aluming
4 L 3o aC 2
S N ement
= o Jo2 -
%
N\
lo“—. " L I‘ll”l., L -il:.:..g
10 10 10

(',"P‘;’)ww (—)
Fig. 5. Comparisons between observed and
calculated Peclet numbers.

400
100 |-
<
£
N B
£
(3]
&
(el
3 F (g/min)
- 4| 4402
B O | 123 ~155
B ® 253 ~29I
03 o | 307~323
2 100

N {rpm)
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