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Flexible Blade (3)
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Report 2 pressure profile in forward roll coating K%

Consider a Newtonian fluid of viscosity p confined between two
rolls of radius R rotating at different surface speeds of U; and U.,.
The rolls are separated with a clearance H(x). The pressure
gradient is expressed as Eq. (1) where q represents the flow rate
per unit length in longitudinal direction.
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Q1. Derive governing Eqg. (3) from Eq. (1) and the definitions of
dimensionless variables in Eqg. (2).

Q2. Rewrite Eq. (3) to Eq. (5) using first-order approximation of
the pressure gradient in Eq. (4), where p*(n) is the local pressure
at point n separated from a small distance Ax* from the point
n+1.

Q3. Calculate and plot pressure profiles in the range of -1 < x* <
1 by substituting a dimensionless flow rate g* and the pressure
p*=0 (atomspheric pressure at x*=-1 into Eq. (5). Find the critical
flow rate gq.* that satisfies p*=0 at x*=1.

20



