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Assignments










Period
          Reading


Topics



        Homework
	1
	7.1
	Energy:  Work Potential of Energy
	7.15, 7.17, 7.21

	2
	7.2
	Reversible Work and Irreversibility
	7.23, 7.24E

	3
	7.3
	Second-Law Efficiency
	7.28

	4
	7.4
	Exergy Change of a system
	7.33

	5
	7.5
	Exergy Transfer by Heat, Work and Mass
	7.38E

	6
	7.6
	The Decrease of Exergy Principle and Exergy Destruction
	7.40

	7
	7.7
	Exergy Balance:  Closed Systems
	7.46E

	8
	7.8
	Exergy Balance:  Control Volumes
	7.60

	9
	
	TEST I
	

	10
	8.1-8.2
	Analysis of Power Cycles, Carnot Cycle
	8.14, 8.23

	11
	8.3-8.5
	Air Standard Assumptions, Reciprocating Engines, Otto Cycle
	8.33

	12
	8.5
	Otto Cycle
	8.35, 8.39E

	13
	8.6
	Diesel Cycle
	8.45, 8.48E

	14
	8.8
	Brayton Cycle
	8.69E, 8.73

	15
	8.8
	Brayton Cycle
	8.74, 8.75

	16
	8.9
	Brayton Cycle with Regeneration
	8.92, 8.94

	17
	8.11
	Ideal Jet-Propulsion Cycles
	8.115

	18
	
	TEST II
	

	19
	9.1-9.2
	Carnot Vapor Cycle, Rankine Cycle
	9.16, 9.22

	20
	9.7
	Second Law Análisis of Vapor Power Cycles
	9.47, 9.48

	21
	10.1-10.3
	Refrigerators & Heat Pumps, Reversed Carnot Cycle, Ideal Vapor Compression Refrigeration Cycle
	10.11, 10.13

	22
	10.6
	Heat Pump Systems
	10.30

	23
	
	TEST III
	

	24
	13.1
	Dry and Atmospheric Air
	13.14 from Sect. 13.2

	25
	13.2
	Specific and Relative Humidity of Air
	13.16, 13.18E

	26
	13.3
	Dew-Point Temperature
	13.26, 13.29E

	27
	13.4
	Adiabatic Saturation and Wet-Bulb Temperature
	13.30, 13.33E

	28
	pp. 
689-691
	Wet Cooling Towers
	13.104

	29
	16.1
	Stagnation Properties
	16.8, 16.10

	30
	16.2
	Velocity of Sound and Mach Number
	16.21, 16.23

	31
	16.3
	One-Dimensional Isentropic Flow
	16.38, 16.41

	32
	
	TEST IV
	

	33-36
	
	Review
	TBA

	
	
	
	

	
	
	
	

	
	
	
	


COURSE SYLLABUS:  ME 342 – Applications of Thermodynamics

Spring  2004
Michael Zabinski, Ph. D.

Office Bannow 112

zabinski@mail.fairfield.edu

254-4000 ext. 2190

Text:
Y.A. Cengel and M.A. Boles, Thermodynamics:  An Engineering Approach, 4th edition, 
            The McGraw Hill Companies, New York 2002.
Prerequisite:
ME 241

Course Objectives:

This course places emphasis on the analysis and design of power and refrigeration cycles and the application of the basic principles to engineering design problems.  Through the study of ME 342 the student will be able to:
1. Sketch figures of systems and control volumes.
2. Develop the governing equations for conservation of mass and conservation of energy.
3. Determine the required thermodynamic properties from tables for real substances such as water and refrigerant 134a and tables for ideal gases.
4. Understand the concept of exergy (available energy) as it relates to energy conservation.

5. Analyze ideal gas power cycles to perform energy balances, determine heat and work transfers and calculate the cycle efficiency.

6. Determine the properties of dry air-water vapor mixtures.

7. Calculate stagnation properties of high-speed flows.

In the process of mastering the above skills the student will:

1. Improve his/her problem solving skills.

2. Improve his/her communication skills through group study, group projects and homework in class presentations.

3. Improve his/her computer programming skills.

4. Improve his/her skills in working with team members.

Grading:


Tests – 1 unit each

4/8 – 50%


Final (Cumulative) 2 units
2/8 – 25%


Homework – 1 unit

1/8 – 12.5%

Project – 1 unit

1/8 – 12.5%

Answers
7.15

8 Windmills


7.17

33.4 kW
7.21

73.4 kJ
7.23

Answers in Book
7.24E

Answers in Book


7.28

Answers in Book
7.33

Answers in Book

7.38E

Answers in Book
7.40

Answers in Book

7.46E

a) 703.4 Btu 

 
b)  Xdestroyed=114 Btu
7.60

Answers in Book

8.14

b)570.1 kJ/kg  
                        c)51.9%



8.23

Answers in Book

8.33

Answers in Book

8.35

1734 K, 4392 kPa


423 kJ/kg, 56.4%


MEP= 534 kPa
8.39E

a) 18.07 Btu/lbm.R  


b)  74.9%
                        c) 77.5%
8.45

Answers in Book

8.48E

a)  1.741 b)108 Btu/lbm 
                        c)  64.6%
8.69E

a)  996.5R  b)  48.5%


c)  46.5%
8.73

a)  452.1 kg/s
                        b)  4742 kg/s
8.74

a) 15,680 kW
                        b) 15,085 kW
8.75

a)  52.7%  b)  27.0%
8.92

Answers in Book

8.94

Answers in Book

8.115

Answers in Book

9.16

Answers in Book

9.22

Answers in Book
9.47

Answers in Book

9.48

1441.3 kJ/kg
10.11

Answers in Book
10.13

Answers in Book

10.30

Answers in Book

13.14

a) ( = 0.0143 kg H2O/ kg dry 
                            air   b) 52.9%
                        c)  18.7 m3
13.16

a) 96.01 kPa
                        b) 0.0129 kg H2O/ kg dry air


c) 52.84 kJ/kg dry air
13.18E

Answers in Book

13.26

17.9°C
13.29E

59.7°F
13.30

a) 0.0136 kg H2O/kg dry air


b) 64.1%
                        c) 59.8 kJ/kg dry air
13.33E

Answers in Book

13.104

a) 82.5 m3/s  b) 1.942 kg/s
16.8

Answers in Book
16.10

515.2 kJ/kg
16.21

M1 = 0.292   M2 = 0.501
16.23

Mmax = 0.896
16.38

600.7 K,  0.342 MPa


16.41

309.8 m/s,  421.0 K,  
                        304.9 kPa,  2.523 kg/m3


