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Numerical Simulation Study on the Influence of the Bar Angle on Pulp Flow Parameters in
Refining Zone of the Straight Bar Plate

YANG Ruifan DONG Jixian~ LIU Huan" QI Kai DUAN Chuanwu XING Yuhang
(College of Mechanical & Electrical Engineering , Shaanxi University of Science & Technology, Xi’an, Shaanxi Province, 710021)
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Abstract: Bar angle is one of the most important parameters of the straight bar plate, which will directly affect the pulp flow and the refining
quality during low consistency refining. In this study, Fluent software was used to simulate the pulp flow state in the refining zone of isomet-
ric straight bar plate. The influence of the bar angle on the average velocity at the outlet, the pulp flow in gap clearance of the plates and
grooves were analyzed. The quality and efficiency of pulp refining by straight bar plates with different bar angles were speculated by consider-
ing both experimental data and the results of simulation. It was found that the velocity of outlet and grooves increased with the increase of bar
angle, and the larger bar angle of refining plates could reduce the spiral motion of the pulp in refining zone. Thereby while the output in-
creased, the refining quality decreased. Thus, the fiber residence time, flow parameters in the refining zone, and the pulp quality could be
adjusted by reasonable design of bar angle.
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Fig. 1 Structure of plate with different bar angle
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Fig. 2 Mesh generation and grid independence test results
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Fig. 3 Relationship between bar angle and average outlet velocity

2.2 XY (9\) #im s =

FEVT A AR B KON, R B
e SR ARE A S Y R R S A8 TR B b B U sl I O el
J 1B IR 1) AT T 3 1 2 R N 81 4 i, DA DU
S 3 B 32 THURNAR [] B T 0 AT o A DRy
TONMEEXY () FHHEE K, kIGERE
ik rhO 7 B T AR O AR AN, B B A A S
SRR T 14 R R 8] B b () 32 B B AT — S A
PE, MH T a8 nhes:, BN PRSI 5 . 2 f
TR TP ) 25 SR

MRV OB, XYHFm B ersh . i
C7L



0 0.02 0.04(m)

001  0.03

@0 (b)5°

Y
ZI_. X 0 0025

0.060(m)
00125 0.0375

|l 0 0025 _0050(m)
O 0:023_0.05¢
00125 00375

(0) 10°

0 0.025  0.060(m) ZI_‘.X 0__ 002 0.04(m) ZL',;( 0 0.025__ 0.050(m) ZL’.X
0.0125 0.0375 0.01  0.00 0.0125 0.0375
(d) 15° (e)22° (f) 30°

| NAannARRmRmm
fi MV,

Y Y i
0__002_004(m) ZL'. X 0 002 0.04(m) ZL'.X 0__ 0025 _0.050(m) ZL’.X
001 003 0.01 0.03 0.0125  0.075
(g) 42° (h) 50° (i) 60°

K4 XYY =

Fig. 4 XY longitudinal sectional flow cloud
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Fig. 5 Take the point on the midplane of the gap
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