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Flight Test Evaluation of Ultrasonic Velocimeter
Using Research Helicopter MuPAL-¢

Naoki MATAYOSHI ! and Yoshinori OKUNO"!

ABSTRACT
The Japan Aerospace Exploration Agency (JAXA) has been developin

a
called an ultrasonic velocimeter ¢ TQ\ which can measure three-axis airsneed with hio
called an ultrasonic ve V), which can measure three-axis airspeed with hig

it

new airspeed sensor,

UO

1
ccuracy at a high

sampling rate. The USV has a great adva ¢ as a helicopter airspeed sensor since it works even at low
airspeeds where conventional Pitbt-static systems are ineffective. However, in determining the ‘position
error’ of a helicopter’s airdata sensor, the difference between airflow at the location of an airspeed sensor and
the freestream airflow, becomes significant at low airspeeds because the airflow around a helicopter is then
dominated by main rotor downwash. JAXA therefore conducted a flight test evaluation of the USV using its
research helicopter MuPAL-¢. In the flight test, two different installation configurations, in which the USV is
attached at the tip of the nose boom (configuration A) and attached to the botiom of the fuselage
(configuration B), were evaluated. Two- or three-axis helicopter airspeeds were measured successfully when
the forward speed was over 10kt in configuration A, and over 20kt in configuration B. In hovering, sideways
and backward flights, the main rotor downwash prevented accurate airspeed measurements in both

configurations.

Key words: Ultrasonic Velocimeter, Position Error, Flight Testing, Helicopter
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3. MRATHER

3.1 BE~OER

) —RT— LTERE, IR T mTEHEIC d 1T 2 R IR E PEAR
FTHR LTS E o B E £ 3LIITT,
F b ol & MR S OBRIZKRRICR T, /S — X7 —
LABHED AR OEE B, FHATEEENERE A (ZHH
U435 ("1, 2.5),

S—RT—LIERE: Xy =X,
R T TR
X, =X;co8-Z;sinf, Y,=Y,, Z,=X;sinf+Z;cosd

Y,=2Z,, Zp=-Y, (3.1)
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