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 The following topics are included:a. Introduction;b. Turbine Theory;c. Turbine Life Cycle;d. Turbine Engine Design;e. Turbine
Performance Characteristics;f. Turbine Design;g. Turbine Layout;h. Engine and Turbine Performance;i. Components and

Materials;j. Mechanical, Aerodynamic, and Thermal (MATH) Characteristics;k. Conclusion. Turbine theory
{#sec:introduction} ============== The engineering of the turbine engine lies at the heart of many aspects of aircraft,

marine and terrestrial vehicles, and, indeed, of many other engines as well. The product of an engine is fundamentally a machine
that expands its work, e.g., by turning a shaft. All mechanical power, including all of the power in an airplane, automobile, ship,
bicycle or motorboat is converted from a higher power level into a lower power level by a machine. Thus, the machine acts as a
transducer between different energy forms and, consequently, is of prime importance to the performance of the machine. The
fundamental character of power-transferring devices is their energy conversion characteristics, and there is no basic difference
in their design and engineering, since their function is just to convert energy from one form to another at the proper rate. Thus,
the underlying principles of the design of a power-converting machine (transducer) are the same as those for any other machine,
and the engineering of the machine depends on the availability of the proper theories to adequately describe the characteristics

of its operation. The power characteristics of the machine are basically a function of its geometry. The better the fit between the
geometry of the machine and the energy flow it produces, the more efficiently the machine will perform. The machine’s

efficiency is often expressed in terms of the thermodynamic efficiency of the machine. This is essentially the proportion of
energy converted by the machine in the course of its operation to the energy input into the machine. In practical terms, this

efficiency is based on the total available energy and the work output of the machine. The more efficiently the machine operates,
the more work it will produce from any given input energy. As such, the thermodynamic efficiency is the ratio of the work

produced to the total work input, which is the product of the energy input to the machine and the work output. Thus, the total
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