Fibrous Products
Weekly Exercise 3
Due Monday, September 30, at 09.00.

1.

A pulp slurry of concentration 10 g/l is filtrated in a gravity drainage experiment. The original slurry table height is 400 mm above the wire. The time needed for 70% reduction of the slurry height is 34 s. Determine the Specific Filtration Resistance.

Then, determine the Specific Filtration Resistance on thickness basis (instead of basis weight basis). Finally, determine the drying time necessary to filtrate all the slurry through the wire.

2. 

The above pulp slurry is used in paper production, using dewatering elements providing a constant pressure difference. Plot the necessary filtration time 

a/ as a function of basis weight

b/ as a function of pressure difference

c/ as a function of pulp slurry concentration.

3.

Water is driven by a pressure difference of 100 kPa through a capillary of length 10-04 m and diameter 10-06 m. Compute the volumetric flow rate, and the flux within the capillary.

A porous structure with porosity 0.6 consists of such capillaries, arranged in parallel. Compute the flux within the porous body.

4. 

The porosity, density, thickness and pressure difference are retained as in task 3, but the linear size of elements constituting the porous body are increased by a factor of 2. How much does the flux change? 

The porosity, density, thickness and pressure difference are retained, but the pore diameter is now evenly distributed between 10-07 m and  10-05 m. Compute the flux.

