Glossary for Chapter 2
bulk modulus of elasticity: The ratio of pressure change to relative change in volume of a fluid particle. This coefficient quantifies compressibility in response to pressure change, an important effect in high Mach number flows.

cavitation: The formation of vapor bubbles in a liquid as a result of pressure going below the vapor pressure.
coefficient of compressibility: The ratio of pressure change to relative change in volume of a fluid particle. This coefficient quantifies compressibility in response to pressure change, an important effect in high Mach number flows.
coefficient of volume expansion coefficient:  The ratio of relative density change to change in temperature of a fluid particle. This coefficient quantifies compressibility in response to temperature change.
compressibility:  The extent to which a fluid particle changes volume when subjected to either a change in pressure or a change in temperature.
continuum: Treatment of matter as a continuous (without holes) distribution of finite mass differential volume elements. Each volume element must contain huge numbers of molecules so that the macroscopic effect of the molecules can be modeled without considering individual molecules.
drag force: The force on an object opposing the motion of the object. In a frame of reference moving with the object, this is the force on the object in the direction of flow. There are multiple components to drag force.
energy: A state of matter described by the first law of thermodynamics that can be altered at the macroscopic level by work, and at the microscopic level through adjustments in thermal energy.
extensive property: A fluid property that depends on total volume or total mass (e.g., total internal energy). See intensive property.
heat (transfer): The term “heat” is generally used synonymously with thermal energy. Heat transfer is the movement of thermal energy from one physical location to another.
ideal gas: A gas at low enough density and/or high enough temperature that (a) specific internal energy and enthalpy are functions only of temperature, and (b) density, pressure, and temperature are related by the ideal-gas equation of state, P = pRT.
intensive property: A fluid property that is independent of total volume or total mass (i.e., an extensive property per unit mass or sometimes per unit volume).
internal energy:  Forms of energy arising from the microscopic motions of molecules and atoms, and from the structure and motions of the subatomic particles comprising the atoms and molecules, within matter.
kinematic viscosity: Fluid viscosity divided by density.
kinetic energy: Macroscopic (or mechanical) form of energy arising from the speed of matter relative to an inertial frame of reference.
Newtonian fluid:  When a fluid is subjected to a shear stress, the fluid continuously changes shape (deformation). If the fluid is Newtonian, the rate of deformation (i.e., strain rate) is proportional to the applied shear stress and the constant of proportionality is called viscosity. In general flows, the rate of deformation of a fluid particle is described mathematically by a strain rate tensor and the stress by a stress tensor. In flows of Newtonian fluids, the stress tensor is proportional to the strain rate tensor, and the constant of proportionality is called viscosity. Most common fluids (water, oil, gasoline, air, most gases and vapors) without particles or large molecules in suspension are Newtonian.
potential energy: A mechanical form of energy that changes as a result of macroscopic displacement of matter relative to the gravitational vector.

saturation pressure: The pressure at which the phase of a simple compressible substance changes between liquid and vapor at fixed temperature.
saturation temperature: The temperature at which the phase of a simple compressible substance changes between liquid and vapor at fixed pressure.
specific gravity: Fluid density nondimensionalized by the density of liquid water at 4°C and atmospheric pressure (1 g/cm3 or 1000 kg/m3). Thus, specific gravity, SG = ρ/ρwater.
specific weight: The weight of a fluid per unit mass, i.e., fluid density times acceleration due to gravity (specific weight, γ =/ ρg).
surface tension: The force per unit length at a liquid–vapor or liquid–liquid interface resulting from the imbalance in attractive forces among similar liquid molecules at the interface.
thermal energy: Internal energy associated with microscopic motions of molecules and atoms.  For single-phase systems, it is the energy represented by temperature.
total energy:  Sum of all forms of energy. Total energy is the sum of mechanical and thermal energies.

vapor pressure: The pressure below which a fluid, at a given temperature, will exist in the vapor state. See also cavitation and saturation pressure.
viscosity: See Newtonian fluid. Viscosity is a property of a fluid that quantifies the ratio of shear stress to rate of deformation (strain rate) of a fluid particle. (Therefore viscosity has the dimensions of stress/strain rate, or Ft/L2 = m/Lt.) Qualitatively, viscosity quantifies the level by which a particular fluid resists deformation when subjected to shear stress (frictional resistance, or friction). Viscosity is a measured property of a fluid and is a function of temperature. For Newtonian fluids, viscosity is independent of the rate of applied stress and strain rate. The viscous nature of non-Newtonian fluids is more difficult to quantify in part because viscosity varies with strain rate. The terms absolute viscosity, dynamic viscosity, and viscosity are synonymous. See also kinematic viscosity.
