Ch. 2

1. Total energy is the sum of all forms of energy; in the absence of magnetic, electrical and surface tension effects it consists of potential, kinetic and internal energies. 

2. Thermal energy is the latent form of internal energy and is referred as heat.


3. Mechanical energy creates mechanical work, thermal energy cannot create work, and the forms of mechanical energy found in a fluid stream are kinetic, potential and flow energies.

4. Natural Gas (CH4) is a fuel and a major energy source. Hydrogen is not an energy source because there are not hydrogen reserves in the world, but it can be converted into a fuel through special systems, therefore we can call it an energy carrier.


5. Energy can cross the boundaries of a closed system in the forms if heat and work.

6. When energy cross the boundaries of a closed system because of a temperature change it is called heat, when it crosses in all other forms is called work.


7. The adiabatic process is a process in which there’s no heat transfer, an adiabatic system is a system in which there’s no heat interaction with its boundaries.

8. Point functions depend on the state while path functions depend on the process’s path. All properties are point functions, while heat and work are path functions.


9. Mechanical efficiency is the ratio between mechanical energy output to mechanical energy input.

10. A mechanical efficiency of 100% for a hydraulic turbine means that 100% of the mechanical energy received is completely transformed into mechanical work.


11. The combined pump-motor efficiency of a pump and motor is defined as the ratio of increase in mechanical energy of the fluid to the electrical power consumed by the motor. The combined motor-pump efficiency cant be greater than each efficiency separately because both are less than one, and the product of two numbers less than one is less than each number.

12. Turbine efficiency= mechanical energy output/mechanical energy from fluid


13. Generator efficiency= electrical power output/mechanical power input

14. Combined efficiency= electrical power out/mechanical energy from fluid

15. Thermodynamics is the study of the interaction between a system and its environment.

16. A thermodynamics system consists in a collection of mass inside a boundary.

17. A system boundary that separates a system from its surroundings may be:

a. Real or imaginary
b. At rest or in motion
c. Change its size and/or shape

18. Work and heat can be transferred across system boundaries.

19. Environment is everything around a system boundary.

20. A control volume is a system with an identifiable volume with flow in and out.

21. Types of thermodynamic systems:

a. Closed: No mass transfer through boundaries. Energy exchange with surroundings possible.
b. Open: Energy and heat transfer possible through boundaries. Control volume.
c. Isolated: No interaction at all with surroundings.

22. Control surface: Boundaries of a control volume, real or imaginary.

23. The thermodynamics state of a system is defined by the specifying values of a set of measurable properties enough to determine all other properties.


24. A system state is a condition of the thermodynamics system described by its properties. If none of the properties change with time, is a steady state.

25. Types of properties:

a. Intensive: No dependence on size.
b. Extensive: Dependence on size

26. Formulas:




27. Equilibrium is a state in which properties have definite unchanged values.

28. For a system to be in thermodynamic equilibrium it must satisfy:

a. Thermal equilibrium (same temperature)
b. Mechanical equilibrium (same pressure)
c. Chemical equilibrium (constant chemical composition)
d. Phase equilibrium (mass equilibrium between phases)

29. The zeroth law of thermodynamics states that if two systems are independently in thermal equilibrium with a third body,  they are also in thermal equilibrium with each other.

30. Freezing point is a mixture of ice and water in equilibrium with air saturated with vapor at 1 atm.

31. Steam point is a mixture of liquid and water vapor in equilibrium at 1 atm.

32. Thermodynamic scales:

a. Farenheit
b. Kelvin
c. Rankine

33. Pressure is a normal force excerted by a fluid per unit area.

a. Formulas





34. A simple compressible system does not involves electrical, magnetic, gravitational, motion and surface tension effects.
35. The state postulate states that to determine the state of a simple compressible system we only need to know two independent intensive properties

a. Examples: Temperature and Pressure
b. Exclusions: Pressure only in single phase state

36. Process is a change from one equilibrium state to another.

37. Path is a series of states that a system passes through a process.

38. A thermodynamic cycle is a sequence of processes in which the final state is the same as the initial state of the process.

39. Quasi-equilibrium is a specific process in which a system remains infinitesimally close to equilibrium state at all times. It is easy to analyze and very convenient in engineering for its versatility in calculations of properties.

40. In a steady state or steady-flow process, properties do not change with time.

41. Types of processes:

a. Isothermal: constant temperature
b. Isobaric: constant pressure
c. Isochoric: constant specific volume
d. Steady-flow: long periods of time under same conditions

42. Formulas:
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