www.chinacaj.net

55 44 5 T ) ) S S e Vol.44 No.7
20194 7 H JOURNAL OF CHINA COAL SOCIETY July 2019

s R, B A5 BN SOPE e LT TR P B A AT A AL [ ] S04, 2019,44(7) :2260 -
2266. doi;10. 13225/j. cnki. jees. 2018. 1294

ZHOU Wei,ZHU Jinbo,MIN Fanfei, et al. Flow field analysis and structure optimization of jet stirring device for jet flo-
tation machine[ J]. Journal of China Coal Society,2019,44(7) :2260-2266. doi:10. 13225/j. cnki. jccs. 2018. 1294

Bl bl i3

BT NF IRV MR K ERA ST R &AL

B B AAR R EERE & B

(R TRE MERa S TR, 2280 R 232001)

B E A RF RN AR E S MRS B 6 A A6 CFD #MAER T F 7 £, %46
%A SRR A RS A R A IR AR, S @RI BB IE CRE K IR B oy XAl B #HATHAL
R T RBEE AET FARTAERLFAT AR 4 ARR M ARG AR
BRI, H &SRR T A KA AR NS0t 7ot 3] SHak A 69 % e R R SO AT 3R AU K T
RN FAT AN AARARTAEARE N h, SRENA. @A a=1.96 ~3.24, FIEL =
0.2D, ~0.6D,(D, A% H12) I HERARXM A E HAEE FARTHR A REREL
6D, ~12D (D, A "5 542) AL B RS ERER I HEH B2 B b E ¥ rhil,
AT EE AL 0.145 ~0. 160 MPa B, "k M EFAT A K B RERARNFHEIRS
30. 73% #7 33. 94% , 5| S A B KoEERAEE T R BB 15% A L, EMAKATRY 6
BRI, EARIE KB R SRR v AR F R R AR R 09 s ik E A B R
JE T AT s ik B RR G AR R KRE<6D, B, AR CHAE—AFLEIREET E 2 7]
SR TAERAREEE NS RAERHBR DA F ARE TR, AAH TRR P CHRER
B R R VAR RAEX MR R T EAA T IERKRE AR AT
Bty it iR A TRARW F SHE sk fe R 45 M @A =3, 24 PEVRIE L =0. 6D, 5| 5 KA
) s i EL B S AL R R A E 5 X R N XE SRt R AR R KR 6D, ~ 12D, A AR R
8 AR M A

A AR E AL MR R AT RA R

R E 4SS . TDI23 M ERARERD A M EHS:0253-9993(2019)07-2260-07

Flow field analysis and structure optimization of jet stirring device for
jet flotation machine

ZHOU Wei,ZHU Jinbo,MIN Fanfei, FENG An’ an,ZHANG Yong
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Abstract ; In order to optimize the structure of the jet stirring device of jet flotation machine,a reasonable CFD numeri-
cal simulation calculation scheme was selected to examine the two characteristics of ejecting performances and flow
field characteristics comprehensively. The area ratio, the length of throat tube , the layout mode and the position of ejec-
tor tube were optimized. Four different structural parameters including long throat tube, short throat tube, guide vane
nozzle and non-guide vane nozzle were designed for testing. The influence of the length of throat tube and the guide

vane in nozzle on ejecting capability was examined and verified. The influence of the guide vanes in the nozzle on the
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morphological evolution of jet stream was investigated by laser particle velocimetry. The results show that the mixing ef-
ficiency of jet device is the most ideal when the area ratio (a) is at 1.96 to 3.24 ,the nozzle-to-throat distance (L, )
is at 0.2D, to 0. 6D, (D, :throat tube diameter) ,the ejector tube is arranged on both sides, the nozzle is equipped with
guide vane and the length of throat tube is at 6D, to 12D,( D, :nozzle diameter). The position of the ejector tube also
has little effect on that. When the injection chamber pressure is at 0. 145 to 0. 160 MPa and the guide vanes are ar-
ranged in the nozzle ,the suction capacity of long and short throat tube is increased by 30.73% and 33.94% respec-
tively. The suction capacity of long throat tube is 15% higher than short one when the ejector tube is fully opened.
Structural parameters also have effect on the flow field , the center velocity of throat tube attenuates faster when the area
ratio is increased and the ejector tube is arranged closer to the nozzle outlet,but the change of the nozzle-to-throat dis-
tance has less effect on that. When the length of throat tube is less than 6D, ,the jet stream core continues to the outlet
of throat tube,and the momentum and mass of the ejecting and working fluid cannot be completely exchanged in throat
tube. When setting guide vanes in nozzle, it can promote the reduction of the region in the center of the stream. The
reason is that the stream is ejected from the nozzle in the form of a rotating jet,forming a turbulent flow field that is
more conducive to exchange the momentum and mass of the working and ejecting fluid. Based on ideal ejecting per-
formances and flow field characteristics, when area ratio is at 3. 24, the nozzle-to-throat distance L, is at 0. 6D, ,the e-

jector tube adopts bilateral symmetrical facing to the jet stream core area,the guide vanes set in the nozzle and the

length of the throat tube is at 6D, to 12D, ,those are optimal structural parameters of the jet stirring device.

Key words: jet stirring device ;numerical simulation ;structural optimization ;flow field analysis;mixing efficiency
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Fig. 1 Test device structure and operating parameters
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