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Example (3): A tank is initially filled with (100 Liter) of salt solution containing (1 N/L) of
salt. Fresh brine containing (2 N/L) of salt running in the tank at rate of (5 L/min) and the
mixture kept uniform and runs out at the same rate. Find:

1. The amount of salt in the tank at any time.
2. The amount of salt in the tank at t=5 min.

3. How long it will take for this amount of salt to reach 150 N.

Qin=5 L/min ‘
Cin=2N/L |

V=100L = Qout =5 L/min

Co=1N/L Cout ?

dx/dt=Qin*Cin- Qout*Cout

Q,ut = Qi From Example (the mixture kept uniform and runs out at the same rate)

c X X
out — V - m
f—=5X2—-5X—
dt 100
dx dx
—=10-005x —» —=dt
dt 10 — 0.05x

dx —0.05
J X = [dt

10 - 0.05x —0.05

005 In(10 = 0.05x) =t + c} x —0.05

In(10 — 0.05 x) = —0.05t — 0.05¢ Gkl g a3l

10 — 0.05 x = ¢ 0-05t-0.05c > 10 — 0.05 x = e~ 005t  o—0.05¢
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e~—005¢ = constant = 4

10 — Ae—0.0St
_ — —0.05¢ —
10 — 0.05 x = Ae - X 0.05

x =200—20A4e-005t

Apply boundary condition: att =0, x=C, XV =1x100=100N
100 =200 — 20Ae~0-05%0 - A=5

x =200 — 100 005t at any time

1. The amount of salt in the tank at t = 5 min.

x =200 —100¢e-005%5 = 122,12 N

2. How long it will take for this amount of salt to reach 150 N.

150 = 200 — 100 e=005t - =005t = (5 o lall I s
In 0.5

t= = 13.86 min
—0.05

Example (4): For the tank shown in figure below, if the amount of salt in the tank after (5
day) is (2 N). Find the amount of salt in the tank at any time, then find the initially amount
of salt in the tank.

Qin = 4 m3/day ‘
Fresh Water |

v=10m?
Salt Solution
—= Qout=2 m¥/day
I Cout ?

dx/dt=Qin*Cin- Qout*Cout

Cin =0 From Figure (Fresh Water)
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Qout * Qin
C ’ /10+(4-2)= x/10+2
o = =X +(4-2)=Xx +4t
ot V+(Qin_Qout)Xt
dx
F—=4X0-2X
dt 10 + 2t
dx _ 2x
dt 10+2t
dx 2
[
X f 10 +2

In(x) =—1In(10 + 2t) + ¢ -  In(x) +In(10 4+ 2t) =c¢
In(x(10 + 2t)) =¢ okl g 13k
x(10+2t) =ec = A

4
T lo+z

Apply boundary condition: att = 5days, x=2N

A
2=——— A =140
10+2x5
40 _
x = at any time
10 + 2t
at initially:
40
t=0 X=———=4N
10+2x0
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