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1. (a). What is the difference between a closed and an open system? (5%)
(b). Consider an open system in which the fluid velocity is not uniform but is given

by the expression ¥, =20(1— (.;_)2)

where ¥, =velocity at the inlet section of circular pipe,

r = variable radius, distance measured from the center of the pipe. Find
the mass rate into the open system. (15%)

2. A turbine is driven by 10,000 Ib,/hr of steam, which enters the turbine at 650 psia
and 850 °F with a velocity of 200 fi/sec. The steam leaves the turbine exhaust at a
point 10 ft below the turbine inlet with a velocity of 1200 fi/sec. The shaft work
produced by the turbine is measured as 943 hp, and the heat loss from the turbine has
been calculated to be 10° Btu/hr.

A small portion of the exhaust steam from the turbine is passed through a throttling
valve and discharges at atmospheric pressure. Veloeity-changes across the valve may
be neglected. (a) What is the temperature of the steam leaving the valve? (15%)

(b). What is the quality or degrees of superheat (whichever is applicable) of the steam

leaving the throttling valve? (15%)

3. (a) Consider an adiabatically enclosed room of constant volume (4x6x3 m°>) that
contains an ideal diatomic gas (E pE %R ydnitially-at-1-atm. Calculate the minimum
amount of work that must be passed into the room to heat it from 10°C to 25 °C.
(10%)

(b) Consider a typical enclosed room in a house that is very well thermally insulated
with constant volume (4x6x3 m?) that contains an ideal diatomic gas (E p= %R)

initially at 1 atm. Calculate the minimum amount of work that must be passed into the
room to heat it from 10°C to 25 °C. (10%)

4. Reduce ( ), n intermsof Cp, @, x;, TandP. (10%)

5. A 2-liter constant-volume bomb is evacuated and then filled with 0.10 g-mole of
methane, after which the temperature of the bomb and its contents is raised to 1000
°C . At this temperature the equilibrium pressure is measured to be 7.02 atm.
Assuming that methane dissociation according to the reaction

CHy(g) <> C(s) + 2H; (g)
and that ideal gas and solution behavior prevails, whatis K, for this reaction at

1000°C? (20%)
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