
























































Mech. Eng. Dept.                   University of Tech.                       Time: 3 hrs 
4th Year B.Sc Course                Final Term Exam.                         Examiner 
Steam Engineering                     2006-2007                             Dr. Moayed R. Hasan 

Steam charts and tables are allow 

اجب عن اربعة اسئلة على ان يكون السؤال الخامس من ضمنها :مالحظة  
Q1. The steam cycle operates between pressure of 30 and 0.04 bar, and uses a 
superheat temperature of 450 P

o
PC. The mercury cycle works between pressures of 14 

bar and 0.1 bar, the mercury entering the turbine in a dry saturated condition. 
Draw flow diagram of the cycle, show the cycle on a T-s diagram and calculate the 
ideal efficiency of a binary vapour cycle. Take for Hg cycle, enthalpy of saturated 
vapour at 14 bar = 362.55 kJ/kg, enthalpy of saturated liquid at 0.1 bar = 34.33 
kJ/kg, enthalpy after isentropic expansion = 248.93 kJ/kg. 
                                                                                                                (20 Marks) 
Q2. From the results of a trial on two boilers A and B the following figures were 
obtained: 
Boiler pressure- kPa abs. for boiler (A) 1721.3 and for (B) 1381.3 
Temperature of steam leaving boiler (A) 300 P

o
PC and boiler (B) 194.5 P

o
PC 

Dryness fraction of steam for boiler (B) 0.9 
Feed water temperature- P

o
PC for boiler (A) 60 and for (B) 30 

Steam generated- kg/h for boiler (A) 9072 and for (B) 8165 
Coal used- kg/h for (A) 907 and for (b) 817 
Calorific value of coal- MJ/kg for (A) and (B) 33.5. 
Take the specific heat capacity of superheated steam as 2 kJ/kg P

o
PC and that of water 

as 4.2 kJ/kg P

o
PC. Which boiler has the higher equivalent evaporation and what is the 

efficiency of each boiler? Which boiler is the better for steam raising? 
                                                                                                                  (20 Marks) 
Q3. The isentropic heat drop in a given stage of a multi-stage impulse turbine is 33.5 
kJ/kg of steam; the nozzle outlet angle is 20 P

o
P. The nozzle efficiency is 0.92, the mean 

diameter of blades is 95.5 cm and the rotor speed is 3000 rpm, the carry over factor 
is 0.88. The blades are equiangular with a velocity coefficient of 0.87, calculate the 
steam velocity at outlet of the nozzle, blade angles and stage efficiency. 
                                                                                                                  (20 Marks) 
Q4. A convergent- divergent nozzle receives steam at 7 bar and 200 P

o
PC and expands 

it isentropically into a space at 3 bar. Neglecting the inlet velocity, calculate the exit 
area required for mass flow of 0.1 kg/s, 

a) when the flow is in equilibrium throughout, 
 اقلب الصفحة رجاء



b) when the flow is supersaturated. 
Explain your results and for (b) calculate also the degree of supercooling and the 
degree of supersaturation. 
                                                                                                                             (20 Marks) 
Q5.  

1- Why are simple impulse turbines not so common? How can the 
disadvantages of simple impulse turbines be overcome? 

2- Compare between fire and water tube boilers according to the following: 
              (a) pressure   (b) rate of steam   (c) combustion efficiency. 
        3- Explain why cogeneration plants always have greater efficiency than the 
separated plants with the same output? 
        4- Draw the distribution of the absolute pressure and absolute velocity along 
pressure-velocity impulse turbine. 
        5- Explain why it is necessary to blow down a steam boiler? 
                                                                                                                      (15 Marks) 
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