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Turbomachines are used in a wide range of applications.
Increasing the efficiency and operating range of turboma-
chines reduces fuel consumption of gas turbine power plants
and other applications. Over the years, many attempts have
been made to achieve these objectives. The present special
issue addresses these goals with special emphasis on active
and passive flow control techniques.

This special issue compiles 7 original research articles that
describe active and passive flow control techniques applied to
different types of turbomachines. The theme for this special
issue is set by J. P. Gostelow et al. They describe various
types of vortices encountered in a transonic turbine nozzle
blade passage. Active and passive control of these vortices is
essential to improve the performance of turbines.

There are two more papers on control of turbine flows.
The paper by R. Da Soghe et al. describes aerothermal
analysis of a turbine casing impingement cooling system.
T. Matsunuma and T. Segawa systematically varied the
input voltage of plasma actuators to reattach the simulated
boundary layer on the suction surface of a turbine at a low
Reynolds number. The low-pressure turbine of aircraft gas
turbine power plants operating at high altitudes operates at
low Reynolds numbers. Losses in turbines operating at low
Reynolds numbers increase rapidly due to large separation
occurring on the suction surfaces of the turbine blades. Many
researchers used dielectric barrier discharge (DBD) plasma
actuators to actively control flow separation, tip clearance
flows, and so forth in turbines and other turbomachinery
components. The present paper by T. Matsunuma and T.
Segawa is a great addition to the available data that addresses
the effects of input voltage to plasma actuators on flow control
effectiveness.

Two papers describe active and passive flow control
techniques applied to centrifugal compressors. A. Marsan et
al. numerically investigated boundary layer suction technique
applied to the radial diffuser of a transonic centrifugal com-
pressor. They had presented an efficient control technique,
which used a suction mass flow rate of 0.1% of global mass
flow to increase the compressor operating range by 40%. T.
Hirano et al. experimentally investigated a passive nozzle
injection system to control surge and rotating stall in high
speed centrifugal compressors. They demonstrated optimum
circumferential position of the injection nozzle.

S. Kyparissis and D. Margaris tested impellers with three
different leading edge angles to optimize the leading edge
angle to reduce cavitation development and enhance the
performance of a centrifugal pump.

Active and passive flow control techniques are being
extensively investigated in the primary components of turbo-
machinery. However to further improve the performance of
turbomachinery, active and passive flow control techniques
need to be applied to secondary components of turboma-
chines, such as seals. The last paper of the special issue by
M. Zhang et al. addresses leakage flow characteristics of seals
used in reactor coolant pumps. They had numerically shown
that helical groove seal controls the leakage along the front
surface of the impeller face due to its higher resistance than
the circumferential grooved seal.

It is hoped that this special issue will provide useful
information to wide readership from academia, industry and
research establishments and inspire new and more efficient
control techniques.
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