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A New System for Measuring Shock-wave Location
By Means of Linear Image Sensor
By
Yoshimichi TANIDA and Toshimasa SHIRATORI

Abstract: A new system for measuring the location of shock wave on an
aerofoil in transonic flow has been developed. This consists of a schlieren
optical system with a solid state linear image sensor as detector and an
associated display circuitry. Using this system, the instantaneous location
and' the frequency and amplitude of high frequency shock wave fluctu-
ation can be measured with ease, which have otherwise been very difficult
and troublesome to detect.
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Fig. 1 Experimental apparatus,
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Fig. 2 Schematic diagram of CCPD linear image sensor.
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Fig.3 (a) Photograph of solid—state linear image sensor .
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(b) One—dimensional camera using linear image sensor.

This document is provided by JAXA.



1138 AT B DT s Bl6s W3S

77 Schlieren Image
/ _ Si T A

i’i Shock Wave Location Display

Timing Generator

— N I
~ S ’f 1
5™ “’”'l,,;llll
r " Intensity § ” YEIV
- y il
| | A | i
| | Vertical -
| | Time
: Video Signal I Video Output
I Processor T \ /
i | \ /
| | TTL Clock and }
I |
i |

Timing Pulse Sweep Wave
Generator
Li=>11

Fig. 4 System, for measuring shook wave location.
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Fig. 5 Schlieren photograph of an aerofoil in transonic flow between parallel walls.
Ratio of back pressure to inlet total pressure, P,/P, is (a) 0.69, (b) 0.67,
(c) 0.64. . '
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Fig. 6 Oscilloscope photograph showing video output
waveform, 0.1 V per division (@ =0°, P,/ P,=0.64)
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Fig. 7 Shock wave location (at 12mm from upper surface of aerofoil) and
unsteady aerodynamic moment. P, /Py =(a) 0.69, (b) 0.67, (c) 0.64.
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