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Energy and
Exergy
analysis

Energy analysis
Analysis First Low and
Second Law of
Thermodynamics
Introducing and defining
exergy

4. Closed system exergy

balance

Flow exergy

Exergy rate balance for
control volume
Exergetic efficiency

(1,2 &)

B1, B6

Vapor power 3

systems

Modeling vapor power
systems

Analyzing vapor power
systems — Rankine cycle
Performance improvement —
superheat and reheat

Other vapor cycle aspects
Case study: exergy
accounting of a vapor power
plant

Power plant system

(3,4 i)

B1, B2, B6

Thermodynam
ic relations

Equations of state
Developing property
relations

Evaluating changes in
entropy, internal energy, and
enthalpy

Other thermodynamic
relations

p-v-T relations for gas
mixtures

(5,6 i)

B1, B2

Ideal gas
mixtures and
psychrometics
applications

o

Ideal gas mixtures: general
considerations
Psychrometric chart and
applications

Dry-bulb temperatures

(7,8 i¥)

FOEHY A

B1, B2, B6

Chemical and
phase
equilibrium

=

Fugacity in a mixture and
Activity energy
Equilibrium fundamentals
Chemical equilibrium
Phase equilibrium

(10,11
i¥)

B1, B2, B6

Refrigeration
and heat pump
systems
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Vapor refrigeration systems
Analyzing
vapor-compression
refrigeration systems
Refrigerant properties
Absorption refrigeration
Heat pump systems

Gas refrigeration systems

(12 i)

B1, B2, B6




1. Formation energy and
Deformation deformation energy 6

reactions B1, B2, B6
energy and Equilibrium fundamentals (13 14
combustion

Chemical equilibrium
Phase equilibrium

e

Internal combustion engines
and steam pawer generator 9
Gas power |2. Compressible flow through (15,16 518kl £ 2 B1, B2, B6

systems nozzles and diffusers '
3. Gas turbine power plants
and Design
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1 |Course introduction; Entropy and Exergy analysis, 2" Law of HW 1
Thermodynamics
2 Exergy analysis and apply 2" Law to power system HW2
3 Exergy analysis; Vapor power systems, power plant system HW3
4 |Vapor power systems, Steam power plant system HWA4
5  |[Thermodynamic Relations HW5
6 Mixtures and Solutions HW6
7 Mixtures with Dalton Model and Amagat Model , The First Law Applied|HW7
to Gas-vapor Mixtures
8 Ideal gas mixtures and psychrometrics applications HW8
Fugacity in a mixture and Its relation to other properties
9 Midterm Exam Class and Home
Test




10 |Fugacity process and Activity Systems, phase equilibrium HW9

11 |Chemical equilibrium and combustion process with fuel-air mixtures HW10

12 |Refrigeration and heat pump systems HW11

13 |Formation and deformation reactions HW12
Equilibrium fundamentals

14  |Reacting Mixtures and Combustion with Chemical equilibrium HW13

15 [Internal combustion Engine and Power thermal cycle analysis HW14

16  |Thermodynamic relations with compressible flow through nozzle HW15

17  |Thermodynamic relations with Gas turbine power plant Quiz
Review steam generator

18 |Final Exam Class and Home




