
The Energy Balance  
(Transient Analysis) 

► Integrate energy rate balance (Eq. 4.15), ignoring 
the effects of kinetic and potential energy, from 
time 0 to a final time t. 

(Eq. 4.25) Ecv (t)−Ecv (0) =Qcv −Wcv + mihi
i
∑ − me

e
∑ he

dEcv
dt

!

"
#

$

%
&dt

0

t
∫ = Qcv dt0

t
∫ − Wcv dt0

t
∫ + mihi

i
∑
!

"
#

$

%
&dt

0

t
∫ − mehe

e
∑
!

"
#

$

%
&dt

0

t
∫

When the specific enthalpies at inlets and exits are 
constant with time, this becomes 


