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Brine Mixing
Inlet

OutleEigure 1. A brine tank with one inlet and one
i outlet.

A given tank contains brine, that is, water and salt. In
put pipes supply other, possibly different brine mixture:
at varying rates, while output pipes drain the tank. Tht
problem is to determine the salt z(t) in the tank at am

time. The basic chemical law to be applied is the mixture
law

d—j = input rate — output rate.

The law is applied under a simplifying assumption: the
concentration of salt in the brine is uniform throughou
the fluid. Stirring is one way to meet this requirement.

One Input and One Output. Let the
input be a(t) liters per minute with concentration C, kilo-
grams of salt per liter. Let the output empty b(t) liter:
per minute. The tank is assumed to contain 1 liters o
brine at t = 0. The tank gains fluid at rate a(t) and lose:
fluid at rate b(t), therefore V(t) = Vo + [3la(r) — b(r)]dr it
the volume of brine in the tank at time t. The mixture
law applies to obtain the model linear differential equatior

_I'I'E = Chal(t) — M



