COE_08

A gas is contained in a closed rigid tank fitted with a paddle wheel. The paddle wheel stirs the gas for 20
min, with the power varying with time ¢ according to (10 W/min)¢. Heat transfer from the gas to the
surroundings takes place at a constant rate of 50 W. Determine:

a. the rate of change of energy of the gas at time 10 min, in watts, and

b. the net change in energy of the gas after 20 min, in kJ.
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SOLUTION:
Apply the First Law to the system of gas within the tank, ,
dE,, . 4
ar oo v
where O, =—S0W and W,  =(10%,). Thus,at=10 min,
Py _ 5o W+(10%,, )¢
dt min 2
dE
L—E=50W|
dt

The net change in energy of the gas is found by integrating Eqn. (2) in time,

=20 min

W= ] %dt: onfmm[So W+ (10%, ) Jr=[ (50 W)= (10%,)2 T
=0 =0

. AE, =60 k]

Page 2 of 2

COE_08

()

@)

(€)



