Models with Ordinary Differential
Equations ( Energy Balance)



The conservation statement for total energy under steady conditions takes the form
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EXAMPLE

Suppose that in the winter day time temperature in a certain office building is maintained at 70 °F and the outside
temperature was 45 °F. The temperature of the building after 2h was found to be 65 °F. What was the temperature
inside the building after 8h?

The conservation statement for total energy under unteady steady conditions takes the form
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Initial condition: t=0, T=70 °F
70°F = 45°F + Ce® =45°F + C
= C =25°F
T = 45+ 25"

Boundary condition: t =120 min, T =65 °F
65 °F = 45 °F + 25120k

20 °F 20
120k _— 120k — “V=_022
e TR [ne ln<25> 0.223
120k = —0.223
k =—-—0.00186
T = 45 + 258_0'00186t
If t =8 h =480 min,
T = 45 + 25—0.00186.480

T =55.24 °F



