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two images.
Figure 1 shows some results obtained from the flow at
Ma=0.43, recording a region of 36.1x54.1 mm2. The phase
map difference (fig. 1c) shows that the maximum
displacement is too small since there is only about one fringe
at Ma=0.40. A time interval several times longer than 50 ns
would have been more appropriate. The PIV recordings
taken with camera 2 (fig. 1 b) shows that the seeding is not
uniform although it does not affect to the phase maps.
Although not uniform, there is enough seeding for the PIV
analysis to produce correct in-plane vector data (fig. 1a) in
the whole plane.
The paper shows the feasibility of using DIPH in
turbomachinery flows and describe new developments of
DIPH as a 3-C velocimetry technique such as a modified
reference beam for overcoming the limitation in the
measurement region size imposed by the short coherence
length Nd-YAG lasers and a new multiplexing setup for
using only one camera and shorter time intervals that the
camera interframing time in the 3-C measurement process.
DIPH qualitative information compares well with the
simultaneous velocity measurements obtained with digital
PIV.

Digital Image Plane Holography (DIPH) has been used
to record the flow behind a linear turbine blade cascade
installed in a transonic wind tunnel. Illuminating the flow
with two double-cavity Nd-YAG lasers and using two digital
cameras for image recording, a series of digital holograms
were taken with one camera (camera 1) while standard PIV
recordings were simultaneously taken with the second
camera (camera 2). Both the intensity as well as the phase
distribution of the illuminated flow plane were recovered
from the holograms. The intensity distribution was used for
a standard Particle Image Velocimetry (PIV) evaluation
using a time delay of 1 µs and the two velocity component
results are compared with the PIV results obtained from the
second camera recordings. The phase distribution was used
for a digital speckle pattern interferometry (DSPI)
evaluation using a time delay of about 50 ns, which provides
out-of-plane velocity component data. Four laser pulses
were used to provide the different time delays required by
the two analysis techniques. The four flow images were
recorded by pairs in each camera frame being the images in
each pair taken at the short time interval (50 ns) and the two
pairs at the longer time interval (1 µs). Furthermore, the two
flow images in each frame were taken as multiplexed
holograms, with the illumination coming from separate
lasers, so as to allow an independent reconstruction of the
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Fig. 1. Some results from the flow at Ma=0.43. a) Vector map and isoline map obtained from the PIV images; b) PIV image; c)
Phase difference map obtained from DIPH recordings. The purple rectangle shows the position in each recording of a
common region; the vertical line marks the center of the blade producing the wake.
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