
APPLIED THERMODYNAMICS (SKMM 2423) 

TEST 1 (Sem 1 2016/2017) 

15/10/2016  

(2:00 pm – 3:30 pm) 

 
 

ANSWER ALL QUESTIONS 

 

Question 1 (10 marks) 

 

Steam is supplied to a two-stage turbine at 40 bar and 350° C. It expands in the first turbine until it is just dry 

saturated, then it is re-heated to 350° C and expanded through the second-stage turbine. The condenser pressure 

is 0.030 bar. Assume ideal processes and neglecting the feed-pump term (refer to Table 1: Property Table for 

water). 

a) Sketch and label the schematic diagram of the steam plant. 

b) Sketch and label the cycle on a temperature-entropy (T-s) diagram. 

c) Calculate the work output per kilogram of steam for the plant, [kJ/kg].  

d) Calculate the heat supplied per kilogram of steam for the plant, [kJ/kg].  

e) Determine the specific steam consumption, [kg/kWh]. 

f) Calculate the cycle efficiency, [%]. 

 

 

 

 

Question 2 (10 marks) 

 

In a marine gas turbine unit a high pressure (HP) stage turbine drives the compressor, and a low pressure (LP) 

stage turbine drives the propeller through suitable gearing. The overall pressure ratio is 4/1, the mass flow rate is 

60 kg/s, the maximum temperature is 650° C, and the air intake conditions are 1.01 bar and 25° C. The 

isentropic efficiencies of the compressor, HP turbine, and LP turbine, are 0.8, 0.83, and 0.85 respectively. The 

mechanical efficiency of both shafts is 98%. Neglect kinetic energy changes, and the pressure loss in 

combustion. (For air: take cp = 1.005 kJ/kgK and γ = 1.4. For combustion and expansion process: cp = 1.15 

kJ/kgK and γ = 1.333). 

a) Sketch and label the schematic diagram of the plant. 

b) Sketch and label the process on a temperature-entropy (T-s) diagram. 

c) Calculate the pressure between turbine stages, [bar]. 

d) Determine the cycle efficiency, [%]. 

e) Calculate the shaft power, [kW]. 

 

 

 

 



 

 

 

 

Table 1: Property Table for water (for Question 1 only) 
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