
MCEN 3032: Thermodynamics II 	 Spring 2017 

Exam 1 

Name 

Exam is open book, but not open notes. You have 2 hours for this exam. Show all your work 

and mark your answers clearly! 

40 points 

1. A gas turbine engine has a pressure ratio of 19.1 across the compressor and a temperature 

at the inlet to the turbine of 1110°C. 

(a) Draw a large T-s diagram of this cycle and label each state that you use in your 

calculations as well as work and heat interactions. Use a straightedge to make your 

sketch. [6 points] 

(b) Assuming constant specific heats and modeling this engine as an ideal Brayton cycle, 

determine the thermal efficiency of this engine. [2 points] 

(c) Using the cold-air standard assumptions and constant specific heats, determine the 

temperature (in °C) at each state in the cycle. [6 points] 

(d) Using the cold-air standard assumptions and constant specific heats, determine the 

mass flow rate of air (in kg/s) required to produce 100 MW of net power. [2 points] 
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2. A power plant has a boiler that produces steam at 1250 psia and 850°F. After passing 

through a turbine with an isentropic efficiency of 85%, the steam is condensed at a pressure 

of 15 psia back to a saturated liquid state. Model this power plant using a Rankine cycle. 

(a) Draw a large T-s diagram of this cycle and label each state that you use in your 

calculations as well as work and heat interactions. Use a straightedge to make your 

sketch. [6 points] 

(b) Determine the enthalpy at each state in the cycle. [12 points] 

(c) What is the quality of steam leaving the turbine? [2 points] 

(d) What is the efficiency of this cycle? [2 points] 

(e) What mass flow rate of steam (in lbm/h) is required to produce 25 MW of net power? 

[2 points] 

MCEN 3032: Thermodynamics II Spring 2017 

Exam 1 	 page 3 of 5 



L : 1q1.2 

2 co,p 

1'13 	L( 	t3t-L, / 

3 
tqQ" 	Erk/i.,1'" 

53= /,s-S- 

MCEN 3032: Thermodynamics II 

   

V 	 
Spring 2017 

      

      

        

        

13? 
p,,icpc, 

5, 	.31 3 7 

= 2 ,) pc 

13to 

o r ,  1? co p 1  

P9 CP5:6  

A0, k 4 	 2 co p5,-c, 

1-3 	gro°r -13(0k 

c ps. 

Lfs 

1,C.S16C 

rs-F,S..ck  

   

(1t-i 07.7 - 

6407, ? - 1016.4 

   

I-41.1H 
,L17 

,CSGI ct 	/14S 	101‘.8 

3 32, 26c---- I L"77 . 7 114 4  

Ingo C)7 

Exam 1 	 page 4 of 5 



• T,.cdr-ty? 

9 LI 7 

6/13- 	-( 	- 	 107s  LI) - 	9s-, t/ - k I 

/1- 
e 5.; • 	 "1" 	- 

f 

 

6 L-co7,-7- 

- 	MCEN 3032: Thermodynamics II 
	

Spring 2017 

sfeco, 
	Yci 

ryp 

14.40,1ef 	7  
3 „ 

2c--- 004 1 Zqf 

{ 

5;30 

    

    

     

  

0407.? - 07 

   

/3i 	t, 

      

_ 	SC, 30?,erof> 	-,  

32? 

  

ilmomme nommr.-
Exam 1 

 

page 5 of 5 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

