201245 A N A1 =S $ 43 % 55 W

DOI:10.6041/j. issn. 1000-1298.2012. 05. 036

B RERREE KR RLIFEAR

Ruwig' mA®E I N

(LW R R R R0 5 3 00 AR 22 B, ¥ FH 4710035 2. ) B BHE R 2 LRI 5 @ S TR ~= Be , ¥ FH 471003)

(FWE] LT ERMGCR AT A T 1 S B W T 1 W8 B 3t A 1 VK AR 1% 3t A R, 42 BBURE 1 2R 14T 23 i A
AN 4 A B AR, ARAT T URL A T RRRL AR 0 A, 2 T 9 05 SEME N B Fr f R 1 ABUORE IR AL R AT 5 - IRE
TAC R AR A OC M 338 T WA R B AR 25 9 2 B g, 25 2R 2 W1, JB0E A 3 £ 465 A0 0 9 b A28 23 A
W YRR AT A P PR 3 B AT S B R S U S 7 A R AR B B R VR A B R AL PRI AR 0. 50 m N R
A IR 14 5 P I A, 52 00K AT A8 R B B, T 7 U AL PR 0. 50 m R B2 A b B S BURE B 5RO RG34 AN 23 B0 Ak, {H
L3R I TV 1S AR B B G AN T S 5 RV P A DR 1) 31 B 2 ey 3 25 4 U0 50 ), I 5 UL 9 3 AL R A AH
X E , JHE HR AR B U AR S B A 2 B A T 20 B U R A/ O B TR O 3 L R AR A X B

KR AR BOMIESRRALR  WARRE BT ES% BB

hE4E S TB657.1; TQO51.173 XEkARIZED: A X E4FS: 1000-1298(2012)05-0210-06

Fluidization Characteristics of Liquid — liquid Circulating
Fluidized Bed for Fluid Ice Production

Liang Kunfeng' Gao Chunyan' Wang Lin’
(1. College of Vehicle and Motive Power Engineering, Henan University of Science and Technology, Luoyang 471003, China
2. College of Architectural Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract

Fluidization characteristics of drops or ice particles in liquid — liquid circulating fluidized bed
(LLCFB) for fluid ice production were experimentally studied by means of image gathering and
processing. Four typical fluidization characteristics were defined; they were the diffuseness,
convergence, adhesion and coalescence of particles. Particles size distributions along the height of LLCFB
were obtained. The relativity was revealed between particles fluidization characteristics and fluidization
states of LLCFB based on Froude number, Fr and the range of operating parameters combination was
discussed which could achieve particulate fluidization states of LLCFB. The results show that the
variations of particles fluidization characteristics and sizes distributions are presented by the effect of the
height, operating parameters and their combination. The particles diffuseness firstly happened at the
bottom of LLCFB, 0.50 m, under the influence of particles phase change which further led to the
convergence, adhesion and coalescence of particles at the other heights, but the phenomena that larger
particles formed due to the coalescence of particles must occur. Fluidization states were estimated by Fr
calculation and directly affected by particles fluidization characteristics, its perfect fluidization states and
particulate fluidization were mainly appeared at some range of operating parameters, such as smaller
volume flow-rate of dispersive liquid and lower velocities and temperature of cycle liquid coolant.
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Fig. 1  Schematic of liquid — liquid CFB testing system
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Fig.2  Fluidization characteristics of drops or ice particles
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Fig.4 Particles fluidization states under the different volumes flow-rate of dispersive liquid
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Fig.5 Particles fluidization states under the different velocities of cycle liquid coolant
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Fig. 6  Particles fluidization states under the different temperatures of cycle liquid coolant
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Fig.7 Particles sizes distributions along the height under the different operating parameters combination
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