
HW6 (Thermodynamics I) 
Due: 2015/06/09, 1 PM 

 

1. Water at 150C, 400 kPa, is brought to 1200C in a constant pressure process. Find the 
change in the specific entropy, using a) the steam tables, b) the ideal gas water Table A.8, 
and c) the specific heat from A.5.  
 

 
 

 

2. We wish to obtain a supply of cold helium gas by applying the following technique. 

Helium contained in a cylinder at ambient conditions, 100 kPa, 20C, is compressed in a 
reversible isothermal process to 600 kPa, after which the gas is expanded back to 100 kPa 
in a reversible adiabatic process.  

a. Show the process on a T–s diagram.   

b. Calculate the final temperature and the net work per kilogram of helium.   

 



 

 

3. Water in a piston/cylinder is at 101 kPa, 25C, and mass 0.5 kg. The piston rests on 
some stops, and the pressure should be 1000 kPa to float the piston. We now heat the 

water from a 200C reservoir, so the volume becomes 5 times the initial volume. Find the 
total heat transfer and the entropy generation.  
 



 
 

4.  

 
 
5. A room at 22°C is heated electrically with 1500 W to keep steady temperature. The 

outside ambient is at 5
o
C. Find the flux of S ( = Q&/T) into the room air, into the ambient 

and the rate of entropy generation.  

 

 
 
 
 



6. A turbo charger boosts the inlet air pressure to an automobile engine. It consists of an 
exhaust gas driven turbine directly connected to an air compressor, as shown in Fig. 
P7.36. For a certain engine load the conditions are given in the figure. Assume that both 
the turbine and the compressor are reversible and adiabatic having also the same mass 
flow rate. Calculate the turbine exit temperature and power output. Find also the 
compressor exit pressure and temperature.  

 
 



 
 
7. In a heat-driven refrigerator with ammonia as the working fluid, a turbine with inlet 

conditions of 2.0 MPa, 70C is used to drive a compressor with inlet saturated vapor at 

−20C. The exhausts, both at 1.2 MPa, are then mixed together. The ratio of the mass 
flow rate to the turbine to the total exit flow was measured to be 0.62. Can this be true?  

 



 
 
8. An initially empty 0.1 m3 cannister is filled with R-410A from a line flowing saturated 
liquid at -5°C. This is done quickly such that the process is adiabatic. Find the final mass, 
liquid and vapor volumes, if any, in the cannister. Is the process reversible?  



 
 
 
9. Steam enters a turbine at 200°C, 0.5 MPa and the mass flow rate is 2 kg/s. The steam 
leaves the turbine at 0.1 MPa. For simple analysis, ignore the kinetic energy at the inlet 
and the outlet. Calculate the power of the turbine (a) when the process is isentropic and 
(b) when the efficiency of the turbine is 85%.  



 
 
 
 
 
 



10. Air of 80°C and 0.5 MPa flows at 2 kg/s in a pipe. As the air flow through a valve, the 
pressures decreases to 0.2 MPa. Calculate the temperature, speed, and entropy generation 
rate of the air at the exit of the valve. Assume that the pipe wall is well insulated and the 
specific heat of the air is constant.  
 

 



 


