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Abstract

The textbook aims to: 1. Familiarize the reader with the basic
parameters and fundamental laws governing open systems
(Fluid flow). 2. To familiarize the reader with fluid dynamic
machines (pumps, turbines, fans, compressors, turbo
engines). 3. To provide basic knowledge for calculating the
quantities that characterize fluid phenomena, as well as for
designing fluid dynamic machines (pumps and turbines). In
summary, the textbook aims to present in an understandable
way: The laws of continuity, energy, momentum, and angular
momentum in open fluid systems. The forces exerted (lift,
drag) on moving surfaces or bodies in a fluid (wind turbine
blades). The thrust and mechanical efficiency of propellers, as
well as the thrust of jet engines and rockets. The types of
fluid dynamic machines and their classification. The
description, operation, and comparison of piston and rotary
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engines. Detailed examination of the centrifugal pump
(theoretical approach, speed triangles, testing, characteristic
curves, the cavitation phenomenon and how to avoid it). The
design, installation, and operation of a pumping unit. The
design, installation, and operation of centrifugal and axial
fans and air compressors. The design and operation of Pelton,
Francis, and Kaplan water turbines (water turbine theory,
speed triangles, characteristic curves, installation and
operation of a hydroelectric unit). The operating
characteristics and design of steam turbines. Modern gas
turbine technology and its application in electricity
generation, in the supercharging of Internal Combustion
Engines (ICE), and in aircraft jet engines. Finally, summary
data are presented on compressible flow, the Mach number,
isentropic gas flow, and shock waves (vertical and lateral).
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