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Numerical Simulation of Flow Field Characteristics in a Double-Ring
Radial Reactor Based on PFC-CFD

YUE Beibei, ZHANG Yaxin

(School of Chemical Engineering, Xinjiang University, Urumgi Xinjiang 830017, China)

Abstract : The double-ring radial reactor is a reactor with lower bed pressure drop and higher energy-saving
efficiency. In order to study the influence of the catalyst bed and reactor structure on the flow field in the reactor,
the changes of the flow field in the reactor with randomly stacked beds of 10 mm, 12 mm, 16 mm and 20 mm
are simulated and the flow field changes in the reactor when the opening rates of the distribution cylinder are
0.044, 0.087 and 0.121. The results show that although the bed filled with smaller catalyst particles has greater
bed resistance, it also has higher flow field uniformity. After comprehensive comparison, the radial reactor with a
12 mm stacked bed has the best flow field distribution. As the opening ratio decreases from 0.121 to 0.044, the
uniformity of the inner bed changes from negative to positive, and the uniformity of the outer bed increases from
0.36 to 0.84. Through the comprehensive comparison of the two factors, it is found that the opening ratio has a
greater influence on the flow field uniformity than the particle size, and opening the aperture ratio can quickly
improve the flow field uniformity.

Key words : double-ring radial reactor; numerical simulation; particle size; open porosity; flow field uniformity
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RIS KA

(LEF 18])

It is clear that K, has a monochromatic tree of order g(n) under the coloring c. This shows that moc(n,3) < g(n).

Next, we show that moc(n,3) > g(n). Suppose, on the contrary, that the result is not true, and let ¢ be a 3-edge
coloring of K, with moc(Kn,,c) < g(n); Let E; ={e:c(e) =i,e € E(Ky)} for each i € {1,2,3}; Let G = K,, — E1. We may
also assume that G is a complete multipartite graph with parts X1, X2,---,X; and ¢ > 3. Without loss of generality, let
|X1] < | X2 <+ | Xe| < g(n). Let Yi=X1UXoU---UX;—1 and Yo =X;. Set H = H[Y1,Y>] be the complete bipartite graphs
with the bipartition (Y1,Y2). Let H; = H[E;NE(H)] for i € {2,3}. We may further assume that |Yi| <|Ya|. If Y1\V (H2) #0
and Y2\ V(H2) # 0, then Hs is a connected graph of order n, contradicting our assumption that moc(Ky,,c) < g(n). If
Yi\V(Hz2)#0 or Y2\ V(Hz2)#0, then a component of Hs has order at least g(n), again a contradiction. Next, we treat the
final case when V (H2) = V(H). Assume that Ho consists of s components, say Ha,---,Hj, for some positive integer s, all
of which are complete bipartite graphs. Since moc(K,,c) < g(n), s > 3. However, it implies that Hs is a connected graph of
order n, there is a contradiction.

It is an interesting problem to determine the exact value of moc(n, k) for k> 4.
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