1. Anideal gas at 2 atm and 400°F flows into a turbine and leaves at 1
atm and 306°F. The turbine operates adlabatlcally and the gas has a
heat capacity (C,) of 7 Btu / Ib-mole °F.

(1) Calculate the work could be obtained from this turbine. (15%)

(2) Calculate the work could be obtained 1t the gas is expanded reversibly.
(15%)

2. Nitrogen gas at a high pressure and 200 K flows through a pipe. A
small stream of the gas is bled out of the pipe through an insulated
throttle valve and into the atmosphere (Figure 1). The temperature of
the gas leaving the throttle valve is 180 K. Instead of assuming
nitrogen gas is an ideal gas,_util_iZing the Corresponding St'atel:_
Principle, i.e. the residual property method, for property estimation
(Figure 2). The heat capacity (C,) of the nitrogen gas can be assumed
constant at 7 cal / g-mole °K. The critical temperature and pressure of
nitrogen gas are 126.2 K and 33.5 atm. Please estimate the pressure of

the nitrogen gas in the pipe. (20%)
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