King Saud University  
 Department of Mechanical Engineering 
ME 371: Thermodynamics -I- Final Term Exam
Thermodynamics property tables are allowed 

Wednesday, 17.02.1433 (12.01.2012); 08:00 am – 11:00
Question 1    (20 points)
1- What is the difference between the adiabatic and isentropic process (support your answer by a T-S diagram.     (5 points)

2- What is point and path functions? Give two examples of each.     (5 points)

3- Define the following: extensive and intensive properties. Give two examples of each.  (5 points)

4- Define the isothermal, isobaric, and isochoric processes.  Show these processes on a P-v diagram.  (5 points)

Question 2     (20 points)
1- Methane at 8 MPa and 300 K is heated at constant pressure until its volume has increased by 50%.  Determine the final temperature using the ideal gas equation of state.  Show the process on a p-v diagram.        (10 points)
2- A rigid tank contains 10 kg of water at 90oC.  If 8 kg of the water is in the liquid form and the rest is in the vapor form, determine (a) the pressure in the tank, (b) the volume of the tank, (c)  the entropy of the system and (d)  show the state on the t-v, p-v and T-s diagrams.              (10 points)

Question 3    (20 points)
Air enters the compressor of a gas-turbine engine operates on a Bryton cycle at 300 K and 100 kPa, where it is compressed to 700 kPa and 580 K. Heat is transferred to air in the amount of 950 kJ/kg before it enters the turbine. For a turbine efficiency of 86 percent, assuming variable specific heats for air, determine 

(a) show the cycle on a T-S diagram

(b) the work input to the compressor

(c) the net work output 

(d) the thermal efficiency

Question 4    (20 points)

A steam power plant operates on a simple ideal Rankine cycle between the pressure limits of 3 MPa and 50 kPa. The temperature of the steam at the turbine inlet is 300°C, and the mass flow rate of steam through the cycle is 35 kg/s. Show the cycle on a T-s diagram with respect to saturation lines, and determine 

(a) the quality of the steam at the turbine exit
(b) the thermal efficiency of the cycle 

(c) the net power output of the power plant.
Question 5    (20 points)

A refrigerator uses refrigerant-134a as the working fluid and operates on an ideal vapor-compression refrigeration cycle between 0.12 and 0.7 MPa. The mass flow rate of the refrigerant is 0.05 kg/s. Show the cycle on a T-s diagram with respect to saturation lines, and determine 
(a) the rate of heat removal from the refrigerated space 
(b) the power input to the compressor, 
(c) the rate of heat rejection to the environment, and 
(d) the coefficient of performance.
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