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FOREWORD

The fourth meeting on ''MEASI]RING TECIINIQUES IN TRANsoNIc AND
suPERsoNIc cAscADE FLow, was held on the lgth and lgth novem-
ber, 1976, at the EPF-LAUSANNE.

29 participants presentes 19 contributions on the following topics: ,'Measuring
with probesrt, rrlaser anemometry in transonic fieldsn, rrNew measuring
techniques" rrrnstationary effectsr, followedby interesting discussions in a
very open atmosphere, which is a characteristic of all these symposia.

fire following points, among others, reveared open probrem areas, where
further reasearch is necegsary: 'High frequency flow field pursationr,
rrMeasuring technique in instationary cascade flown, "periodicity in plane
cascadesr'. Furthermore it was agreed on the importance of the severity
and wide range of probe influence upon the flow field, when the probes
extend through the whole channel. Thus wall measurements, global con-trol and optical methodes maintain their interest.

with the kind readiness of the authors, it is possibre to print alr contri-
butions (with two exceptions, appearing as FFV-pubrications) in the pre-
sent form, intended for distribution to the participants and other intere-
sted institutes. This limited publicity is chosen in order to preserve
the spontaneity of the contributions to further meetings and the real work
shop character with an active participation of everybody.

Dr' P'F' chester, of centrar Electricity Research Laboratories, has
accepted to be the host for the next symposium, which is to be held at
Leatherhead, Surrey (England), in lg'g/1g79. I\ryo ro three years of
interval was judged to be most usefur by the participants. At this polnt,it may be of interest to give the list of all meetings herd since the be-
ginning, with a short mention of the topics:
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lst Meeting, in 1969, at Von l(arman Institute, Bruxelles
(ttTtansonic cascadestrl ttOverpressuretr; lrMeasurements behind
cascades tt)

2nd Meeting, in 1971, at AVA, Gtittingen
(rtChoice of measurement locationrrl ,Instationary effects due to
shock-boundary layer interaction")

3rd Meeting, in 1974, at ONERA, Paris
(r'Comparison of probe types"l "Blockage problems due probes")

4th Meeting, in 19?6, at EPF-LAUSANNE
(ttProbestt; I'Laser anemometry,' rrNew measuring techniquestrl
t'Instationary effects t')

For the EPF-L, it was an honour and a pleasure to act as an host at
this meeting and to show that active transonic work is under way in
Lausanne. We would tike to e)qtress special thanks to Mr. Cosandey,

President of the EPF-L, for financial support and to Dr. B0lcs and

IVIr. Fransson for all the organisation work.

Professor Dr. P. SUTER
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Development and Application of a conventional combined pressure,
Temperature and Angle probe with Small Dimensions

c
by
GUdel

1. INTRODUCTION

The development of modern axial compressor stages cailed for the
provision of suitable probes, enabling the flow field to be measured -
in particular between the individual blade rows too. Although the
inherent problems of pneumatically indicating probes for measurements
in rotary machines were known (i.e. unsteady impingement), this

conventional metrology was retained. Another technique would in fact
have been very welcome for measuring unsteady flow phenomena, but
hot wlre probes have too short a life under the flow velocities encoun-
tered, rvtile the laser technique was not yet ripe for application at the
time of this development project.

2. REQIIIREMENTS

To accomodate all aspects (metrolory, space conditions, reliability),
probes meeting the following demands were needed:
- Eg4!_4tggLs:glE, to enable them to be traversed in an axiat gap of

12 mm between rotor and stator blades maintaining a minimum safety
clearance of about 3 mm. Fig. 1 shows the situation with an existing
probe at the time and the new type to be developed.

- Simultaneous detection of: - total pressure and statistic pressure,
- total temperafure,
- flow angle.

This was necessary in view of the large number of detail measuring
points and the high operating costs of the test machine.


