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Steam flows at steady state through a converging, insulated nozzle, 25cm
long and with an inlet diameter of 5cm. At the nozzle entrance, the
temperature and pressure are 350°C and 700kPa, and the velocity is
30m/sec. At the nozzle exit, the steam temperature and pressure are
200°C and 350kPa. Property values are H; = 3164.3kJkg, V; =
405.71cm’g, H, = 2863.0kJ/kg, V, = 612.31cm®/g. What is the velocity
of the steam at the nozzle exit, and what is the exit diameter?
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Heat in the amount of 150 kJ is transferred directly from a hot reservoir
at Ty = 550 K to two cooler reservoirsat T; = 350 K and T, = 250 K.
The surroundings temperature is 300 K. If the heat transferred to the
reservoir a T, is half that transferred to the reservoir at T,, calculate:

(@) The entropy generation in kJK. (b) The lost work.

#2115 &)
For a gas at a low pressure enough so that the virial expression may be
truncated to Z = 1 + BP/RT, show that the equation for isothermal work in

areversible compression is RT In (P./P,) the same as for an ideal gas,
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Stf am Fows sl steady sale through o conver oing, insulated nozzle, 25cm
long and with an inlet diameter of Scm. Al the nozzle anlrance, the
temperature and pressure ars 350°C and 700kPa, and the velocity Is
0m/sec. At the nozzle exit, the steam temperature and pressure are

200°C and 350kPa. Property ”'ﬂues arc H, = 31643kJ%g, ¥V, =

405.71om’g, Hy= 2862.0k/kg, V,= 61231cm’/g. What is ihe velocity
_ of the steam al the nozzie exit, and wh.at 1s the exit diameter?
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i1 the smount of 150 kJ is transterred directly from a hot reservoir
at T = 550 ¥ to two cooler reservoirs at Ty = 350 I and T, = 250 K.
The surroundings lemperature ‘s 300 K. If the heat transferred to the
roservoir at Ty is half that transferred to the reservoir at T, calculate:

&a‘r The 5m10pv omera’um ik /F (b) The lost work.
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Fora gas at & }ow pressure enough so thai the virial expression may oe
truncaied to Z = 1 + BP/RT, show that the equation for isothermal work in
a reversible compression is RT In (D i/? 1) the same as ior cm ideal gas,
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