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1. The turboéharger of a Diesel engine consists of a turbine/compressor unit as shown in thc
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The turbine extracts work from the engine exhaust and transfer it to the compressor, which in
turn uses it to increase the pressure of the air entering the engine. The exhaust gas entering the
turbine can be consider to be air, it enter the turbine at 600 C, and 3 MPa and exits the furbine at
100 KPa. The air enters the compressor at 15 C and 100 KPa. The kinetic and potential energy
through the compressor and turbine can be neglected and take air to have ¢p=1.013 kl/ke-K and
R=0.287 kl/kg-K. Considering that the turbine has an lsentropw efficiency of 90% and the
compressor of 80%, calculate:

Lo A) The work that the turbine transfers to the ‘compressor
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2. Consider the turbine in a hydroelectric power plant, that operates with water from a dam. The
~(liquid w\yg}gﬁ&nter the turbine at 10 °C, and with a velocity of 10 m/sec, and exits the turbine with
a velocity of 1 m/sec, The potential energy through the turbine can be neglected. Considering
that the turbine has an isentropic efficiency of 95 %, calculate the power per unit mass flow rate
(kg/s) extracted from the turbine. - l (T“l - ]Dbﬂi =gz k. -
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