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Simulation of agitation at resin particles

layer surface in high-speed mixed bed
LIU Weiping',OUYANG Wenheng®, HU Zhihua', WU Yonggian', YE Yangtian'
(1. Tianjin Navigation Instrument Research Institute , Tianjin 300100, China ;
2. Naval Equipment Department of the PLA Navy , Jiujiang 332007 , China )

Abstract: The surface disturbance of resin particles in the self-designed high-speed mixed bed “multi-pipe water
distribution+porous cap” water distribution structure(model 1) and the traditional “primary baffle+water cap” water
distribution structure (model 2) were studied. The effectiveness of the simulation method is proved by comparing the
model 1 high speed mixed bed test with the simulated differential pressure. On this basis, the outflow velocity distri-
bution of the two water distribution structures was simulated at a flow rate of 140 m/h. The results showed that the
outflow velocity distribution in Model 1 was more uniform, and the maximum velocity was significantly smaller than
that in Model 2. In order to solve the problem that the interaction force between resin particles was complex and it
was difficult to simulate the real agitation state of resin particles on the surface by simulation, the experimental
method was used to observe the agitation state of resin particles on the surface. The results showed that in Model 1,
the critical flow rate of resin particles on the surface was between 80 m/h and 100 m/h. At the same time, the flow
distribution on the surface of 80 m/h resin particles was obtained by simulation, and the critical disturbance velocity
on the surface of resin particles was 0.05 m/s based on the experimental and simulation results. By simulating the
surface water flow distribution of resin particles at a flow rate of 140 m/h in model 1, it was concluded that the maxi-
mum flow rate of model 1 was 0.075 m/s, and the area of supercritical velocity accounted for 41.9%. The experimen-
tal results showed that the surface of resin particles at a flow rate of 140 m/h in model 1 was stable. Therefore, in the

subsequent design, when the maximum velocity of resin particles on the surface was not more than 0.075 m/s and
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the proportion of supercritical velocity area was not more than 40% , it could be considered that the surface of resin

particles was stable and met the requirements.

Key words:high-speed mixed bed; water distribution device ;resin;surface disturbance
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Fig. 1 Comparison of two different
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Fig. 3 Model 1 shows the comparison between the measured

100 |

differential pressure value and the simulated predicted value
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Fig. 4  Agitating distribution of resin particles
in the bathwater at different flow rates
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Fig. 5 Velocity profile of radial section on the surface
5 c¢m of the resin layer with a flow rate of 80 m/h
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Fig. 7 Simulation results of fluid distribution in cross section of
the upper porous water distribution plate at 140 m/h
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Fig. 8 Comparison of the area of maximum impact
velocity and superecritical velocity of different
resin models at a flow rate of 140 m/h
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