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EXERCISE

It is discovered that 600 ft3

/min of fresh air flows into a room containing 20000 ft3 of air. The 

mixture, which is made practically uniform by circulating fans, is exhausted at a rate of 600 

cubic feet per minute (cfm). If the room contains no fresh air initially,

(a) develop a model for the amount of fresh air at any time t in the room,

(b) calculate the time at which 90% of the air in the room will have become fresh,

(c) with the aid of Microsoft Excel, plot the dynamic response of the amount of fresh air 

in the room for t = 0 to t = 6 hr using a step time of 5 min. The response (graph)

should be made to occupy an entire sheet alone.

(d) using the dynamic response plotted in (c), determine the steady-state value of the 

amount of fresh air in the room, and

(e) comment on the result obtained in (d).

Guidelines on Submission

(1) All the files used should be zipped and submitted as a single file.

(2) Name the zipped file using your matriculation number without any slash. For instance, 

if your matriculation number is 12/ENG01/001, name your file as 12ENG01001.

(3) Also, make the title of the submission to be your matriculation number alone without 

any slash.




Assignment solutions

1. Rate of accumulation of any material within the system = rate of inflow of material = rate of outlow of material
Amt. of fresh air entering the room = y = 6-0ft3/min
Accumulation time
Rate of accumulation = dk/dt
Initial fresh air in the room = 0
Y’ = rate of inflow of air – rate of outflow of air
 = 0.03
Y’=600-0.03y
= 0.03(y-20000)
Dy/dt=-0.03(y-20000)
-0.03dt = dy(
Ln(y-20000) = -0.03t + c
Taking both exponential of both sides
y-20000 = e-0.03t+c
y-20000 = e0.03t.ec
y=ec
y-20000 = ye-0.03t
iif y = 0 and t = 0
y-20000 =yoe-0.03t
yo=-20000
the model becomes  y = -20000e-0.03t + 20000


2.  y = 90% of 20000
Therefore, 90% * 20000 = `18000
Y= 18000
18000 = -20000e-0.03t + 20000
-2000 = -20000e-0.03t
0.1 = e-0.03t
Ln0.1 = -0.03t
-2.303 = -0.03t
T = 
= 76.77mins


3.  Graph was plotted using M.S excel 


4. steady state flow value = 20000ft^3


5.  at the time interval between 155mins to 360mintes the amount of fresh air entering the room is at a steady state of 20000ft3.
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