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Q#1[55 Marks] Study of the impact of operation parameters such as plant
pressure and mass flow rate on simple steam plant efficiency with case study
problem and plotting the efficiency with the operating parameters and
furthermore pump system curve. Study the applicability of second law of

thermodynamic.
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Q#1.1 Introduction

This section must include a brief background about the project

Q#1.2 Body of the project

This section must discuss the main points and elements of the project and plotting

the relationships between paramerters.

Q#1.3 Conclusions

This section includes the important results/information of the project

Q#2[45 Marks] To prove the information reported previously in the body section you
may need to give an example (case study) supported by full calculations to ensure
the information you reported. For example, you need to solve the following
problem using different operating conditions to prove the information reported in
the project body.
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Case Study Problem for the first Project
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Q#2.1 [30 Marks] The following data are for a simple steam power plant as shown in Fig.

State has x, =0.92 and velocity of 200 m/s. The rate of steam flow is 25 kg/s, with 300 kW

of power input to the pump. Piping diameters are 200 mm from the steam generator to the

turbine and 75 mm from the condenser to the economizer and steam generator.

f-

Determine for (turbine exist pressure of 10 kPa, exist state is saturated liquid and condenser
pressure of 9 kPa- pump pressure of 6.2 MPa- cooling water to condenser of 20°C .
The turbine Power and plant efficiency

For boiler pressure of 3, 4.5, 6, 7, 9, 12 and 20 MPa at 550°C for each case. Find plant
efficiency (n)for each case. Plot P-n curve (Boiler pressure-horizontal axis andn -vertical
axis). From the curve find out n at 3.5, 5.5 and 15 MPa. Is there an enhancement in the
power plant and what is the plant of more economic? Neglect kinetic energy for turbine inlet
and exit.

Find m at boiler pressure of P=9.5 MPa at temperatures of 350, 450, 550, 650 and 700°C for
each case of superheat. Plot the curve between n and T. what is your opinion for raising the

superheating temperature. Neglect kinetic energy for turbine inlet and exit.
Find n at the following condenser pressures of 8, 10, 15, 18, 21 and 29 kPa where the state

for each case is saturated liquid for the plant operating (P=9.5 MPa, T=550°C). Plot 1 with

condenser pressure and find out the best case efficiency. Neglect kinetic energy for turbine
inlet and exit.
Pipe line from pump exist is 450 m with static head of 9 m, for three elbows of 90°, one
check vale and one gate valve, the pipe material is seamless steel and the pump outlet
pressure must be 9.5 MPa,. Plot the system curve of the pump. Find the operating point of
the pump. NPSH. Data as shown in the given table

For all power plants for each case from the above, what is the best power plant in your

opinion?
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Is the second law of thermodynamic applied in the given cycle? Why
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Q#2.2 [15 Marks]A commercial refrigerator with refrigerant 134a as the working fluid is used
to keep the refrigerated space at — 35 °C by rejecting waste heat to cooling water that enters the
condenser at 18 °Cand a rate of 0.25 kg/s and leaves at26°C. The refrigerant enters the
condenser at 1.2 MPa and 50 °C leaves at the same pressure subcooled by5 °C. If the

Water

compressor consumes 3.3 KW of power, determine: T B S =

5°C subcooled =

a. The mass flow rate of the refrigerant |
b. The refrigeration load {}@P pion
valv Compressor o W
c. The rate of heat rejection i
d. TheCOP ﬂ=‘ v |
L =—lillili
e. Plot COP with refrigerant mass flow rate for water A,

flow rate of 0.15, 0.2, 0.25, 0.27, 0.3 kg/s and mention your opinion for the best COP.

f.  Is the second law of thermodynamic applied in the given cycle? Why?
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