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Abstract

In this paper, a simple method is newly devel-
oped to predict heat transfer around the leading
edge of a turbine blade that is affected by the
periodic wake passage. In consideration of the
intense wake turbulence, it employs a quasi-
steady approach to evaluate the effect of wake
turbulence on the time-resolved heat trasfer.
Accordingly, in conjunction with the experi-
mental finding about the wake turbulence pro-
file, it can be assumed that the time-resolved
heat transfer around the leading edge responds
directly to the wake turbulence so that it
behaves like a Gaussian distribution about time.
In this case, the maximum heat transfer
attained by the wake is calculated by the steady
flow correlation of Lowey and Vachon. More-
over, the overlapping effect between the neigh-
boring wakes is also taken into account to some
extent. A comparison is made between the
experiments conducted by several researchers
including the present author. It follows that the
proposed method yields reasonable prediction
of the time-averaged heat transfer around the
leading edge of the test models which are sub-
jected to the periodic wakes. However, there
appears some discrepancy between the experi-
mental data and the prediction, hence some
discussion is made to spot the causes of this
discrepancy.
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Abstract

Among various low NOx combusion technol-
ogy proposed up to the present, the lean premix-
ed combustion technology may be the most
available and feasible for the continuous com-
bustion systems to reduce NOx emission
remarkably. However, this technology has
some restrictions in applying different from the
conventional diffusion combustion technology.
One of the restrictions is caused by the mixture
non-uniformity. Fuél must be mixed with air
just before the combustor to avoid flash-back
and it causes non-uniformity of mixture which
will bring the emission characteristics to the
worse.

The experiments were conducted to verify
the influence of mixture non-uniformity on the
emission characteristics using a model combus-
tor which can settle the extent of mixture
non-uniformity. The fluctuating concentration
of the mixture flowing to the combustor was
measured using a hot wire concentration probe
for various unburned conditions. Mixture non-
uniformity was quantified for the scale and
intensity using the probability and statistical
theory used for turbulent flow. Temperature
and exhaust gas emission were measured to
verify the influence of mixture non-uniformity
(concentration fluctuation in this case) on them.
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Abstract

An advanced control system for a gas turbine
needs an adaptive function which is called
Performance Seeking Control (PSC). PSC
technology includes the engine model update
logic and the optimization of the control laws.
Using PSC, it is possible to adapt control laws
for off-nominal design conditions, for example,
various flight conditions, engine performance
deteriorations and component variations
among engines and so on. The most important
thing for an adaptive system like PSC is to
confirm that the control will not run out of the
proper control. For this reason, it is necessary
to assess stability and performance of an
adaptive system exactly. In addition, the soft-
ware for the assessment and a tuning of control
- must be simple enough to be implemented in an
apparatus.

In this paper, ¢ parameter method which
analyzes and assesses a control system is
mentioned. This is suitable for an adaptive
system of a gas turbine.

The identification of a gas turbine model
using the ARMA model and Kalman filter, and
auto tuning method of control parameters of
the control system of a gas turbine, and experi-
mental results of the adaptive control system of
a gas turbine are mentioned.
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