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PROBLEM 1.34 (Cont.)

Controd volume: Batterv-Resistor Sysfem.

Ei, =0 Eou =144W <
Ey =0 Ey =—144W

The Eg termrepresents the decrease in the chemical energy within the battery. The convemsion of

chemical energy o electrical energy and 118 subsequent conversion 0 thermal energy are processes

internal 1o the system which are nol associated with By or E 0 The E 0 termis due 1w convection
by -

from the resistor surface 1o the air.

(b From the energy balance on the resistor with volume, V= 1'-'TDJ."4]L.

E, =q¥ 144 W =q(x (0.06m)" M]xu.’ljm g=204x100W/m® <

(¢} Fromthe energy balance on the resistor and Newton's law of cooling with A, = DL + E{‘IDJJ'#],

EI.'H.II. =qcy = hig [IH -Tea)

144W = h[xxil.ﬂﬁ mx0.25m+2 ['eri.:l.uﬁz mz.l'lrf#ﬂ (95-25 i

2
144 W =h [0.0471+0.0057 Jm" (95-25)"C
h=39.0W/m2K <
COMMENTS: (1) Inusing the conservation of energy requirement. Eq. 1.1 1a, it is important w
recogniee that Ein and Euui will always represent surface processes and EL,| and E_;;[ , vl metric
processes. The generation term E._= i associated with a conversion process from some form of
energy w thermal energy. The storage term I.:'_.‘.l represents the rate of change of internal energy.

(21 From Table 1.1 and the magnitde of the convection coefficient determined from part (), we
conclude that the resistor is experiencing fomed, rather than free, convection.
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