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Fig.1 Schematic diagram of VCISR
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Fig. 2 Geometric model of the VCISR
TR mE—, BRI NEES B
BohZE, KEBRKERAMEE L 2038 0 mm,
10 mm,20 mm, 30 mm, R E % N 4 5% 0 mm,
1 mm,2 mm, JI{] g5 anE 3 Bim

(b ) S i JLAm A Y

(a) N=0 (b} N=1 {¢)

3 L=20mm MEBRFILAEHATER
Fig. 3 Geometric model of the spiral lamella with L=30 mm
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Fig. 4 The vectors of the velocity on the

longitudinal diagram with L=20 mm
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Fig. 5 The vectors of the velocity on the
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Fig.6 The speed curve diagram of different spire
turn number on the impinging surface with L=20 mm
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Fig. 7 The speed curve diagram of the thickness
of different spiral lamella on the impinging surface
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Table 1 The different point average velocity of

impinging surface radially along the x direction

U P
JE£f L/mm
N=0 N=1 N=2
0 1.582 1.582 1.582
10 1.582 1.584 1. 560
20 1.582 1.562 1.587
30 1.582 1. 604 1. 418
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Table 2 The root-mean-square of impinging

surface radially along the x direction

P B
JEF L/mm
N=0 N=1 N=2
0 0. 604 0. 604 0. 604
10 0. 604 0. 489 0.528
20 0. 604 0. 498 0.523
30 0. 604 0. 466 0. 447
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Numerical simulation of strengthening impingement process of
impinging stream reactor with spiral lamella

LUOYan"?, ZHOU Jian-qiu', GUO Zhao® , XIONG Hui’, YANG Xia®
(1. School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; In order to study the law of strengthening the impingement process of vertical circulation
impinging stream reactor (VCISR) with spiral lamella, the optimal dimension of spiral lamella was
proposed. In the before and after the installation of spiral lamella, the impingement process of VCISR
was simulated numerically by using Fluent software. Then the vectors of the velocity, average velocity
and root-mean-square velocity were obtained between spiral lamella of 0, 10, 20, 30 and spire turn
number of 0, 1, 2. By means of them, the mass transfer and the mixing performance were compared.
The results show that, after the installation of spiral lamella, the bend and bias of streamline which
appears inside the draft tube promotes the anisotropy of the flow field. It also contributes to the
formation of distinct velocity layer and the increasing of the velocity gradient, thereby strengthening the
mixing of the flow field outside the impinging zone. At the same time, the best result of mass transfer
performance is obtained when the spire turn number N is 1 and the thickness of spiral lamella is 30 mm,
the mixing performance is the best when the spiral lamella is not installed.

Key words: vertical circulation; impinging stream reactor; numerical simulation; spiral lamella; thickness; spire
turn number
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Construction of ventilation system and drainage system in Xiren
phosphorus mine

YAN De-chuan', HU Wen-jun®, HU Zhang-di*
(1. Hubei Zhongxiang Xiren Chemical Industry Co. Ltd. ,Jingmen 448000, China;
2. School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
3. School of Law and Business, Wuhan Institute of Technology, Wuhan 430074 ,China)

Abstract; In order to eliminate the differences between mining design scheme and actual situation of the
corporation, central-diagonal ventilation was adopted in ventilation system, according to the author’s
experience of construction in Xiren phosphorus mine. Air entered main shaft and came out from ramp
No. 1 and ramp No. 2, without extra air shaft. By means of changing the plan, cost of driving wind well
and ventilation was cut down. Besides, wind resistance was reduced. Multistage drainage was replaced
by single-stage drainage plan. Additionally, the capacity of water sump and the storage time were
increased. In the amended plan, investment for water sump and pump room on —10m level is canceled.
Thus, the personnel management cost of the two pump rooms on —10m level and +40m level is cut
down. Although the investment of water sump is increased for the sake of increasing capacity, off-peak
power consumption in the depressed time is realized and drainage cost is reduced.

Key words: mine; construction; design; construction management; ventilation system; drainage system
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