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—~ (15%)
A rigid and insulated container is divided by a partition, one side is vacuum, the other side is filled with a gas of P=2.0

bar, T=400 degree K and volume V=20 liters. When the partition is remaved, the final pressure becomes 1.0 bar,

what is the final'volume and final temperature?
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1y, For metallurgical reasons, the temperature of the gaseous combustion products enter-
ing the turbine must be limited. To enhance the net power output and/or the thermal
efficiency of a gas turbine (on an ideal Brayton cycle), )
a). intercooling, (8 %) ‘
b). reheating, and (8 %)
c). regeneration, (8 %)

are typically employed. Please discuss their effects on the the net power output and
thermal efficiency of the cycle on T-s diagrams.

% Thermodynamic properties can be evaluated using the specific heats ¢, of Cy, and
"' pv-T data.

a). Show that (6 %)
dh(T,p) = cpdl + v—T1\ 55 dp
( ’ K oT " ’

b). Show that the enthalpy h of an ideal gas is a function of temperature only, & =.
R(T). (6 %)

c). The enthalpy of a real gas, in general, depends on the pressure as well as on the
temperature. Please devise a way to evaluate the change in enthalpy of a real gas
associated with a change of state from (T1,p1) to (T2, p2). Describe in a T'-s
diagram how you would find enthalpy changes. (14 %)




