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Q.4

A reaction turbine consists of 4 stages. The efficiency of each stage is 70 %. Steam

supply is at 13.5 bar and 250 °C. The pressure in successive stages are in geometrical
progression. Turbine back pressure is 1.5 bar.

Find 1- the reheat factor for the turbine 2- the specific steam consumption.

(15 Mark)

With my best wishes Dr. Abdelkader saad
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«Please, answer All questions and assume any missing data and assumplions.

Q.1

a) Inideal gas power cycle, Prove that for maximum output power:

v

T. Y2(r-1)
R o —3]
L (T1

where T; and T3 are minimum and maximum cycle temperatures.

b) A gas turbine power plant consists of two stages compressor with inter-cooling to the
minimum cycle temperature and one stage turbine. It operates at the condition of
maximum output power. Maximum and minimum temperatures of the cycle are 477 °C
and 27 °C respectively. Isentropic efficiency of each compressor stage is 90%. If the
pressure ratio corresponding to the maximum specific output being 4.54, calculate the
turbine infinitesimal (Polytropic) efficiency.

(30 Mark)

-

a) Is it possible to maintain a pressure of 10 kPa in a condenser that being cooled by river
water entering at 20 °C ?

b) In a regenerative plant, initial steam conditions are 28 bar and 400 °C. Exhaust
pressure is 25 mm Hg abs. And the dryness fraction is 90%. Steam is bled for heating
the feed water at two points such that the enthalpy drop is divided equally before first
extraction, between bleeding points and after second extraction. The condensate from
each heater is pumped into the feed line on its boiler side. Assuming a straight line
expansion in the turbine and ideal conditions at each heater exit, determine:
1- the bleeding pressures, 2- the thermal efficiency, 3- the turbine internal efficiency.

(30 Mark) |

a) Estimate the main properties of a De Laval turbine, and comparison between the
impulse and reaction turbine.

b) The nozzle angle of a single stage impulse turbine is 20° and the blade efficiency is to
be 90 % of the maximum possible value. Blade speed is 200 m/s. Tip blade angles
35° Draw the velocity diagram for the stage and calculate:

1-blade velocity coefficient, 2. axjal thrust on the bearings,
3-specific power developed 4- adiabatic enthalpy drop in the stage.

(25 Mark)
]
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