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Flow Characteristics of Pulp Suspension in Wake Region
behind a Partition Plate in a Channel
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Abstract  An experimental investigation was performed for the pulp-suspension flow in a
channel with a partition plate, which is an extremely simplified model of the dispersion part of the
hydraulic headbox of papermaking machines. This study was tried to make the papermaking
system most suitable and was conducted to obtain the fundamental findings. To do it, flow
visualization and optical measurements of the fiber concentration were made in the wake region of
a flat plate. Characteristics of the pulp-suspension flow were examined for five flow cases based
on the flow patterns found in the authors’ previous report (2010) for a channel. The behavior of
the pulp fibers and flow in the wake is strongly related to the flow states in the passages of the
partition plate and also depends on the shear layer generated at the trailing edge of the plate. The
partition plate is slightly effective for obtaining a uniform time-averaged fiber concentration

distribution and for making the fluctuating fiber concentration lower.
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Fig. 1 Structure of the hydraulic headbox
of a papermaking machine [1].
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Fig. 2 Schematic diagram of experimental

apparatus.
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Fig. 3 Test channel and coordinate system.
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(b) Fluctuating fiber concentration C".
Fig. 4 Distributions of C and C’on the y-axis

for patterns classified for pulp-suspension

flow in a square-sectioned channel.
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C=0.3wt% 0.6 0.9

(a) Case 1: U,=0.030 m/s

(b) Case 2: Ua.=0.063 m/s

(c) Case 3: U,=0.20 m/s

(d) Case 4: Ua=0.40m/s

(e) Case 5: Us=3.33 m/s
Fig. 7 Flow pattern and fiber concentration

in wake region.
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Fig. 8 Time-averaged fiber concentration at

the center of the wake.
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Fig. 9 Fluctuating fiber concentration at

the center of the wake.
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Fig. 10 Changes in local fiber concentration on
the x-axis with time.
(Case 2: U,=0.063 m/s).
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Fig. 11 Changes in local fiber concentration on
the x-axis with time.

(Case 4: U,=0.40 m/s).
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Fig. 12 Distributions of time-averaged fiber
concentration on the y-axis.
(Case 2: Ua=0.063 m/s).
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Fig. 13 Distributions of time-averaged fiber
concentration on the y-axis.
(Case 4: Us= 0.40 m/s).
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Fig. 14 Changes in uniformity of time-averaged

fiber concentration along the x-axis.
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Fig. 15 Changes in degree of fluctuation of fiber

concentration along the x-axis.
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Nomenclature
C : fiber concentration [wt%]
d : side of channel [m]
Ecw  :uniformity of  time-averaged fiber

concentration [-]
Ec : degree of fluctuating fiber concentration [—]
Re : Reynolds number []
t : thickness of plate [m]
Ua : cross-sectional average velocity [m/s]
X,y,z :co-ordinate [m]
Subscripts
s : pulp liquid
ta : time-averaged value
! : fluctuating value
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