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Drainage Simulation in Fourdrinier Paper Machine

Yong Sik Kim*! and Jong Myoung Won*?

ABSTRACT

The MDDA (Modified Dynamic Drainage Analyzer) was developed to evaluate the
drainage at hydrofoil, table roll, and low vacuum devices on fourdrinier paper machine, MB-
former. Comparison of the results was obtained using a computer simulation system based on
Taylor’s equation and filtration equation and by measuring the consistency profile in a paper
machine presented an agreement within 10.7%. This device can evaluate the dewatering pro-
file on wire for various stock properties, adjust dewatering devices on fourdrinier paper
machine, and control the dosage of retention aids for improving paper structural properties
and runnability of papermachine.
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Table 1. General information for a fourdrinier
paper machine

Wire speed m/s 5.98

Dry basis weight g/m? 152
Flow rate at slice (m%/s)/m 0.1105
Headbox consistency % 0.916
Stock temperature T 30

Wire resistance 1/m 111876805.680
Water viscosity N - s/m%kg/(m - s) 0.000795

Water density kg/m? 995.57

Table 2. The slope and intercept of the linear
regression equation and determination
coefficient for specific filtration resis-

tance
Vz;t;tg;gr(e;zt)lre Slope Intercept  R?
15000 5.91E+09 1.64E+09 0.69
25000 1.04E+10 1.78E+09 0.82
35000 1.12E+10 2.09E+09 0.84
45000 1.53E+10 2.18E+09 0.86
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Table 3. The equation and coefficient for
retention

Vacuum pressure

2
applied (Pa) Intercept R

Slope

15000 116.05 80.27  0.890
25000 96.90 84.31 0,997
35000 84.84 86.33  0.852
45000 75.50 87.85  0.972
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