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ABSTRACT

Experimental work at the University of Oxford Osney Laboratory
has demonstrated characteristics of the late-stage transition
process by the use of thin-film heat transfer gauges. The
development of turbulent spots has been observed in a range of-
environments, including flat plates, turbine blade cascade
tests and wake-passing experiments.

These results were taken at Mach / Reynolds Numbers and
gas-to-wall temperature ratios representative of gas turbines.
Analyses of the spot characteristics are consistent with
measurements taken in low speed experiments, and support the
Schubauer and Klebanoff type of turbulent spots. The addition
of simulated wakes from upstream stages has been observed to be
primarily superpositional for these tests.

Intermittency models have been developed which can simulate the
development of turbulent spots based on input of spot
generation rates. As reliable methods become available to
predict the streamwise distribution of spot generation rates,
such models will provide a better separation of transitional
influences, such as pressure gradient on spreading angle.

These models can be used in a time-averaged form ( by numerical
integration) or in time-resolved methods.

It is possible to adapt such intermittency models to perform
transitional boundary-layer calculations in conjunction with
existing flowfield CFD techniques. There are many instances
where the application of these models is appropriate to the
analysis of fluid dynamic environments, such as during the
design evaluation process or for simplified flowfield solvers.
Time-resolved models are particularly useful in support of data
analysis and interpretation. It is expected that further
experimental work and analysis underway at the Osney Laboratory
will help to develop practical applications for these
techniques.
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Transition Model

Nusselt
Number, Nu 1.25 mm Width 4 mm Width 10 mm Width
2000
; |
2000 ’ 10
‘ 1 411 1 da ok AALL d 4 4 4 i
0
2000
0 |
2000
0
2000 1
O I'W'UI/W( J’WM WW
2000 - I
MUTUY VVM /\WW WW
2000
0
2000 r

Effect of Variation in Spanwise Gauge Width on the Predicted
Instantaneous Values of Nusselt Number through Transition.
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Fractlonal Surface length

A Run 5692: Re design, Tu 5 3.0I
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Heat Transfer Measurements (as defined in Fig. 5.1) Drawn

to an Expanded Time-Scale. By Closely Spacing Adjacent
Traces the Degree of Similarity between Neighbouring
Gauge Measurements 1s Evident. A Pair of Disturbances
Occurring at about x/s 0.15 - 0.19 can be Tracked Along
the Surface until they Merge by x/s = 0.65.
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