8-17

8-43 An insulated cylinder is initially filled with saturated liquid water at a specified pressure. The water is
heated electrically at constant pressure. The entropy change of the water during this process is to be
determined.

Assumptions 1 The kinetic and potential energy changes are negligible. 2 The cylinder is well-insulated
and thus heat transfer is negligible. 3 The thermal energy stored in the cylinder itself is negligible. 4 The
compression or expansion process is quasi-equilibrium.

Analysis From the steam tables (Tables A-4 through A-6),

V| =Vi@isokpa =0.001053 m*/kg

P, =150 kP
L L =Ny uso e = 467.13 KI/kg H,0
sat.liquid 150 kPa
Sl = Sf@lSO kPa =1.4337 kJ/kgK Sat hquld
Also,
3
m=Y o 000m sk

v 0.001053 m®/kg

We take the contents of the cylinder as the system. This is a closed system since no mass enters or leaves.
The energy balance for this stationary closed system can be expressed as

Ein - Eout - AEsystem
| —
Net energy transfer Change in internal, kinetic,
by heat, work, and mass potential, etc. energies

We,in _Wb,out =AU
We,in = m(hZ - hl)

since AU + W, = AH during a constant pressure quasi-equilibrium process. Solving for h,,

W, .
ein _ 467.13 +M =930.33 kJ/kg
475k

g

Thus,

h, —hy  930.33-467.13
heg 2226.0
S, =S¢ + X515 =1.4337+(0.2081)(5.7894) = 2.6384 ki/kg - K

=0.2081

P, =150 kPa X, =
h, =930.33 kl/kg

Then the entropy change of the water becomes

AS =m(s, —s;)=(4.75 kg)(2.6384 —1.4337 )kJ/kg - K =5.72 kI/K
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