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SIMULATED FREE FIELD
MEASUREMENTS

Christopher J. Struck & Steve F.Temme

Br(iel & Kjaer B_
DK-2850 Nm-rum, Denmark

ABSTRACT

The development of time selective techniques has enabled measurements of the Free Field
response of a loudspeaker to be performed without the need for an anechoic chamber. The
low frequency resolution of both time selective techniques and anechoic measurements is,
however, limited by the size of the room. A technique is presented enabling measurements
of the complex Free Field response of a loudspeaker to be performed, without an anechoic
room, throughout the entire audio frequency range. It is shown that this technique can
also be used for measurements of harmonic distortion.



GLOSSARY OF IMPORTANT SYMBOLS

a radius of driver (or equivalent rigid, flat, circular piston)

b length of major semi-axis of ellipsoid

c speed of sound (344 m/s)

d distance from source to measurement microphone (direct sound path)

do reference distance (e.g. i metre)

dn distance from source to first reflecting surface to microphone

(path of first reflection)

F frequency range

f frequency

fs transition frequency - Near Field / Far Field measurement

Af frequency resolution (lower limiting frequency)

HNr(t) Near Field response of loudspeaker

HrF(D Far Field response of loudspeaker

h length of minor semi-axis of ellipsoid

k wave number (2_/2,)

_, wavelength of sound

M largest linear dimension of source

N harmonic order

Po reference electrical power level (e.g. 1 Watt)

Po reference sound pressure level (e.g. 20 _Pa)

Sv effective surface area of driver

Sp effective surface area of port

T time range

At time resolution

time delay

_o delay in sound arrival corresponding to reference distance

xo dB reference

Zo nominal impedance of loudspeaker




