PAGE  
1
Cycle analysis Home work & Assignment


Home Work #3     Due date: Thursday 9 July 2009

2.2 A steam power station uses the following cycle: Steam at boiler outlet: 150 bar, 550°C. Reheat at 40 bar to 550 oC. Condenser at 0.1 bar. Assuming ideal processes find (a) the quality at turbine exhaust, (b) the cycle efficiency, and (c) the steam rate.

[Ans. (a) 0.88, (b) 43.9%, (c) 2.18 kg/kWh] 

2.3 In a single-heater regenerative cycle the steam enters the turbine at 30 bar, 400 °c and the exhaust pressure is 0.10 bar. The feedwater heater is a direct contact type which operates at 5 bar. Find (a) the efficiency and the steam rate of the cycle, and (b) the increase in mean temperature of heat addition, efficiency and steam rate', as compared to the Rankine cycle (without regeneration). Neglect pump work.

[Ans. (a) 35.36%, 3.93 kg/kWh, (b) 27.4 oC, 1.18%,0.47 kg/kWh]
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2.9 A regenerative cycle operates with steam supplied at 30 bar and 300 oC, and the condenser pressure is 0.08 bar. The extraction points for two heaters (one closed and one open) are 3.5 bar and 0.7 bar, respectively. Calculate the thermal efficiency of the plant neglecting pump work.

[Ans. 36%]
2.13 A 10 MW steam turbine operates with steam at 40 bar, 400°C at the inlet and exhausts at 0.1 bar. 10,000 kg/h of steam at 3 bar are to be extracted for process work. The turbine has 75% isentropic efficiency throughout. Find the boiler capacity required.

[Ans. 13.74 kg/s = 49.46 t/h]
2.16 A coal-fired power plant has a turbine generator rated at 1000 MW gross. The plant requires 9% of this power for its internal operations. It uses 9800 tonnes of coal of heating value 26 MJ/kg per day. The steam generator efficiency is 86%. Calculate the gross and net station heat rates and efficiencies.

[Ans. 10.616 MJ/kWh, 11.667 MJ/kWh, 33.9%, 30.86%]
2.18 A steam power plant has the boiler efficiency of 92%, turbine (mechanical) efficiency of 96%, and electric generator efficiency of 97%. If 7% of the power generated is consumed in running the auxiliaries of the plant and the overall plant efficiency is 34%, find the percentage of energy lost in the condenser.


[Ans. 57.4 %]
2.19 An ideal steam power plant operates between 150 bar, 550 °C  and 0.075 bar. It has seven feedwater heaters. Find the optimum pressures and temperatures at which the heaters operate.
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