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Undergraduate Certificate in Advanced Combustion Engineering

Safety and Hazard Analysis in Combustion

Acceleration is the rate of change of velocity of an object, it is an important concept in Safety and Hazard
Analysis in Combustion, as it can affect the behavior of fluids and gases in a combustion system. Related
terms include velocity, speed, and mass flow rate. In the context of combustion, acceleration can impact the
mixing of fuel and air, which can in turn affect the combustion process.

Adiabatic process is a thermodynamic process in which no heat is transferred between a system and its
surroundings, this concept is crucial in Combustion Engineering as it helps in understanding the behavior of
gases and fluids in a combustion system. Related terms include isothermal process, isobaric process, and
adiabatic flame temperature. In a combustion system, the adiabatic process can help in predicting the
temperature and pressure of the gases.

Air-fuel mixture is a mixture of air and fuel that is used in a combustion system, it is an important concept in
Safety and Hazard Analysis in Combustion, as the ratio of air to fuel can affect the combustion process.
Related terms include stoichiometric ratio, equivalence ratio, and lean mixture. In a combustion system, the
air-fuel mixture can impact the efficiency and safety of the system.

Autoignition temperature is the temperature at which a fuel can ignite without the presence of a spark or
flame, this concept is crucial in Combustion Engineering as it helps in understanding the behavior of fuels in
a combustion system. Related terms include ignition temperature, flash point, and fire point. In a
combustion system, the autoignition temperature can impact the safety and efficiency of the system.

Bernoulli's principle is a concept in fluid dynamics that describes the relationship between the pressure and
velocity of a fluid, it is an important concept in Safety and Hazard Analysis in Combustion, as it can affect
the behavior of fluids and gases in a combustion system. Related terms include pressure drop, velocity
profile, and flow rate. In the context of combustion, Bernoulli's principle can help in predicting the behavior
of fluids and gases in a combustion system.

Buoyancy is the upward force exerted on an object by a fluid, it is an important concept in Combustion
Engineering as it can affect the behavior of fluids and gases in a combustion system. Related terms include
density, gravity, and buoyant force. In a combustion system, buoyancy can impact the mixing of fuel and air,
which can in turn affect the combustion process.

Chemical kinetics is the study of the rates of chemical reactions, it is a crucial concept in Combustion
Engineering as it helps in understanding the behavior of fuels and oxidizers in a combustion system. Related
terms include reaction rate, activation energy, and catalyst. In a combustion system, chemical kinetics can
impact the efficiency and safety of the system.

Combustion is a chemical reaction between a fuel and an oxidizer that produces heat and light, it is the core
concept in Combustion Engineering. Related terms include fuel, oxidizer, and reaction rate. In a combustion
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system, combustion can impact the efficiency and safety of the system.

Combustion chamber is a component of a combustion system where the fuel and air are mixed and ignited,
it is an important concept in Safety and Hazard Analysis in Combustion, as the design of the combustion
chamber can affect the combustion process. Related terms include combustor, burner, and heat exchanger.
In a combustion system, the combustion chamber can impact the efficiency and safety of the system.

Conduction is the transfer of heat through a solid material, it is an important concept in Combustion
Engineering as it can affect the behavior of solids in a combustion system. Related terms include
convection, radiation, and heat transfer. In a combustion system, conduction can impact the efficiency and
safety of the system.

Convective heat transfer is the transfer of heat through a fluid, it is an important concept in Combustion
Engineering as it can affect the behavior of fluids in a combustion system. Related terms include
conduction, radiation, and heat transfer. In a combustion system, convective heat transfer can impact the
efficiency and safety of the system.

Critical pressure is the pressure at which a fluid can exist in both liquid and vapor phases, it is an important
concept in Safety and Hazard Analysis in Combustion, as the critical pressure can affect the behavior of
fluids in a combustion system. Related terms include critical temperature, triple point, and phase diagram. In
a combustion system, the critical pressure can impact the efficiency and safety of the system.

Diffusion is the process by which particles move from an area of higher concentration to an area of lower
concentration, it is an important concept in Combustion Engineering as it can affect the behavior of
particles in a combustion system. Related terms include mass transfer, concentration gradient, and diffusion
coefficient. In a combustion system, diffusion can impact the mixing of fuel and air, which can in turn affect
the combustion process.

Efficiency is a measure of the effectiveness of a combustion system, it is an important concept in
Combustion Engineering as it can affect the performance of a combustion system. Related terms include
energy conversion, heat transfer, and combustion efficiency. In a combustion system, efficiency can impact
the overall performance of the system.

Emulsion is a mixture of two or more liquids that do not normally mix, it is an important concept in Safety
and Hazard Analysis in Combustion, as the formation of emulsions can affect the behavior of fluids in a
combustion system. Related terms include dispersion, suspension, and emulsifier. In a combustion system,
emulsions can impact the mixing of fuel and air, which can in turn affect the combustion process.

Energy balance is a concept in thermodynamics that describes the balance between the energy input and
output of a system, it is an important concept in Combustion Engineering as it can affect the performance
of a combustion system. Related terms include energy conversion, heat transfer, and mass balance. In a
combustion system, energy balance can impact the overall performance of the system.

Enthalpy is a measure of the total energy of a system, it is an important concept in Combustion Engineering
as it can affect the behavior of fluids and gases in a combustion system. Related terms include internal
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energy, entropy, and heat capacity. In a combustion system, enthalpy can impact the efficiency and safety of
the system.

Entropy is a measure of the disorder or randomness of a system, it is an important concept in Combustion
Engineering as it can affect the behavior of fluids and gases in a combustion system. Related terms include
enthalpy, internal energy, and heat transfer. In a combustion system, entropy can impact the efficiency and
safety of the system.

Equivalence ratio is the ratio of the actual fuel-air mixture to the stoichiometric fuel-air mixture, it is an
important concept in Safety and Hazard Analysis in Combustion, as the equivalence ratio can affect the
combustion process. Related terms include stoichiometric ratio, lean mixture, and rich mixture. In a
combustion system, the equivalence ratio can impact the efficiency and safety of the system.

Fire point is the temperature at which a fuel can sustain a flame, it is an important concept in Combustion
Engineering as it can affect the behavior of fuels in a combustion system. Related terms include flash point,
autoignition temperature, and ignition temperature. In a combustion system, the fire point can impact the
safety and efficiency of the system.

Flame speed is the speed at which a flame propagates through a combustible mixture, it is an important
concept in Combustion Engineering as it can affect the behavior of flames in a combustion system. Related
terms include laminar flame speed, turbulent flame speed, and flame stability. In a combustion system,
flame speed can impact the efficiency and safety of the system.

Flash point is the temperature at which a fuel can ignite when an ignition source is present, it is an
important concept in Safety and Hazard Analysis in Combustion, as the flash point can affect the behavior
of fuels in a combustion system. Related terms include fire point, autoignition temperature, and ignition
temperature. In a combustion system, the flash point can impact the safety and efficiency of the system.

Fluid dynamics is the study of the behavior of fluids in motion, it is an important concept in Combustion
Engineering as it can affect the behavior of fluids in a combustion system. Related terms include fluid
mechanics, gas dynamics, and heat transfer. In a combustion system, fluid dynamics can impact the
efficiency and safety of the system.

Fuel is a substance that can be burned to produce energy, it is a crucial concept in Combustion Engineering.
Related terms include oxidizer, combustion, and reaction rate. In a combustion system, fuel can impact the
efficiency and safety of the system.

Heat capacity is the amount of heat energy required to change the temperature of a substance, it is an
important concept in Combustion Engineering as it can affect the behavior of substances in a combustion
system. Related terms include specific heat, enthalpy, and heat transfer. In a combustion system, heat
capacity can impact the efficiency and safety of the system.

Heat exchanger is a device that is used to transfer heat from one fluid to another, it is an important concept
in Combustion Engineering as it can affect the behavior of fluids in a combustion system. Related terms
include boiler, condenser, and heat transfer. In a combustion system, heat exchangers can impact the
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efficiency and safety of the system.

Heat transfer is the process by which heat energy is transferred from one substance to another, it is an
important concept in Combustion Engineering as it can affect the behavior of substances in a combustion
system. Related terms include conduction, convection, and radiation. In a combustion system, heat transfer
can impact the efficiency and safety of the system.

Ignition is the process by which a fuel is ignited, it is an important concept in Combustion Engineering as it
can affect the behavior of fuels in a combustion system. Related terms include ignition temperature, flash
point, and autoignition temperature. In a combustion system, ignition can impact the safety and efficiency
of the system.

Ignition temperature is the temperature at which a fuel can ignite, it is an important concept in Safety and
Hazard Analysis in Combustion, as the ignition temperature can affect the behavior of fuels in a combustion
system. Related terms include flash point, autoignition temperature, and fire point. In a combustion system,
the ignition temperature can impact the safety and efficiency of the system.

Internal energy is the total energy of a substance, it is an important concept in Combustion Engineering as
it can affect the behavior of substances in a combustion system. Related terms include enthalpy, entropy,
and heat transfer. In a combustion system, internal energy can impact the efficiency and safety of the
system.

Kinetics is the study of the rates of chemical reactions, it is a crucial concept in Combustion Engineering as it
can affect the behavior of fuels and oxidizers in a combustion system. Related terms include reaction rate,
activation energy, and catalyst. In a combustion system, kinetics can impact the efficiency and safety of the
system.

Laminar flow is a type of fluid flow in which the fluid flows in parallel layers, it is an important concept in
Combustion Engineering as it can affect the behavior of fluids in a combustion system. Related terms
include turbulent flow, fluid dynamics, and heat transfer. In a combustion system, laminar flow can impact
the efficiency and safety of the system.

Mass balance is a concept in chemistry that describes the balance between the mass of reactants and
products in a chemical reaction, it is an important concept in Combustion Engineering as it can affect the
behavior of substances in a combustion system. Related terms include energy balance, stoichiometry, and
reaction rate. In a combustion system, mass balance can impact the efficiency and safety of the system.

Mass transfer is the process by which mass is transferred from one substance to another, it is an important
concept in Combustion Engineering as it can affect the behavior of substances in a combustion system.
Related terms include diffusion, convection, and mass balance. In a combustion system, mass transfer can
impact the efficiency and safety of the system.

Mixing is the process by which two or more substances are combined, it is an important concept in
Combustion Engineering as it can affect the behavior of substances in a combustion system. Related terms
include diffusion, convection, and mass transfer. In a combustion system, mixing can impact the efficiency
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and safety of the system.

Oxidizer is a substance that can react with a fuel to produce energy, it is a crucial concept in Combustion
Engineering. Related terms include fuel, combustion, and reaction rate. In a combustion system, oxidizer can
impact the efficiency and safety of the system.

Phase diagram is a graphical representation of the different phases of a substance, it is an important
concept in Combustion Engineering as it can affect the behavior of substances in a combustion system.
Related terms include critical point, triple point, and phase transition. In a combustion system, phase
diagrams can impact the efficiency and safety of the system.

Radiation is the transfer of heat energy through electromagnetic waves, it is an important concept in
Combustion Engineering as it can affect the behavior of substances in a combustion system. Related terms
include conduction, convection, and heat transfer. In a combustion system, radiation can impact the
efficiency and safety of the system.

Reaction rate is the rate at which a chemical reaction occurs, it is an important concept in Combustion
Engineering as it can affect the behavior of fuels and oxidizers in a combustion system. Related terms
include kinetics, activation energy, and catalyst. In a combustion system, reaction rate can impact the
efficiency and safety of the system.

Safety is the state of being free from harm or danger, it is an important concept in Safety and Hazard
Analysis in Combustion, as the safety of a combustion system can impact the overall performance of the
system. Related terms include hazard, risk, and mitigation. In a combustion system, safety can impact the
efficiency and performance of the system.

Stoichiometry is the study of the quantitative relationships between reactants and products in a chemical
reaction, it is an important concept in Combustion Engineering as it can affect the behavior of substances in
a combustion system. Related terms include mass balance, energy balance, and reaction rate. In a
combustion system, stoichiometry can impact the efficiency and safety of the system.

Thermal conductivity is the ability of a substance to conduct heat energy, it is an important concept in
Combustion Engineering as it can affect the behavior of substances in a combustion system. Related terms
include heat transfer, conduction, and thermal resistance. In a combustion system, thermal conductivity can
impact the efficiency and safety of the system.

Thermodynamics is the study of the relationships between heat, work, and energy, it is a crucial concept in
Combustion Engineering. Related terms include energy balance, mass balance, and heat transfer. In a
combustion system, thermodynamics can impact the efficiency and safety of the system.

Turbulent flow is a type of fluid flow in which the fluid flows in a chaotic and irregular manner, it is an
important concept in Combustion Engineering as it can affect the behavior of fluids in a combustion system.
Related terms include laminar flow, fluid dynamics, and heat transfer. In a combustion system, turbulent
flow can impact the efficiency and safety of the system.
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Viscosity is the measure of a fluid's resistance to flow, it is an important concept in Combustion Engineering
as it can affect the behavior of fluids in a combustion system. Related terms include fluid dynamics, laminar
flow, and turbulent flow. In a combustion system, viscosity can impact the efficiency and safety of the
system.

Volatile is a substance that can evaporate or vaporize easily, it is an important concept in Safety and Hazard
Analysis in Combustion, as the volatility of a substance can affect the behavior of the substance in a
combustion system. Related terms include flammable, explosive, and hazardous. In a combustion system,
volatility can impact the safety and efficiency of the system.
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