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LABORATORY MEASUREMENTS OF LOUDSPEAKER AND

ACOUSTIC SYSTEM ELECTROACOUSTICAL PARAMETERS
STANDARDS: LVS EN 60268-5:2003 “Sound system equipment. Part 5:
Loudspeakers”
IEC 60268-5 "High fidelity audio equipment and systems; Minimum
performance requirements Part 5: Loudspeakers”
Measured parameters (abbreviations: SPKR —loudspeaker, AS — acoustic systems, c-curve-
characteristics curve) :
Pm — average characteristic sound pressure at U=yRnom x1W , distance '=1m ;
SPL ("sokt Af ) — sound pressure level — ¥ octave noise curve c-curves on work axis or angles—
(a,B):(a- direction angle in horizontal plane, B-direction angle in vertical plane);

L(pm) — average characteristic sound pressure level — (the same also for SPLiw/im);
pnf — sin (f) sound pressure level c-curves for separate harmonics(p 2f, P 3f ... Pnf) of
the signal;

SPL(a),(8) — SPL — c-curves of directional angle towards work axis (so-called polar directional
charts);

Rbc — SPKR caoil directional current resistance — ( the same also Re );
Z,|Z| (f) — frequency c-curves of input impedance complex values and module - Sin (f);
fo, fro — SPKR resonance frequencies: 1)in enclosure AS, 2)free field — (identically: fct, fs);

Q; (QTs), Qes and Qwms — SPKR quality factors: 1)total, 2)defined with Re and 3)mechanical ;
Un,Ust,Uitun Us — SPKR and AS 1)noise, 2)short-term, 3)long-term and 4)sin adjusted
voltages.

Calculable parameters and parameters determined in the course of testing or evaluations:
Pch — characteristic power ( by which Pm=1Pa or SPLPchw/1m=94dB);
(F1-F2) — effective frequency range in tolerance field (Hi-Fi minimal requirements: 50 — 12500 Hz);
ASPL (YsoktAf ) — difference between SPL on work axis and SPL|a=20-30°,8=0Jor SPL|a=0°,8=5-10°;
ASPL (oktAf ) — difference between SPL in 1 octave noise bands between stereophonical pair AS;
THDch — characteristic total harmonic distortion;
|Z|min  — minimal value of input impedance module;
Vas , B-[1 ... — equivalent volume, electromechanical link factor, i.e. Thiele-Small parameters;
Pa (s0kt A f ) — acoustic power — 1/3 octave noise band c-curve;
Pn,Pst,Pit un Ps — SPKR and AS noise short term, long term and sin tested maximal power;
Di (sokt Af) — directivity index — 1/3 octave noise band c-curves.

Measurements in anechoic chamber Measurements in reverberation room Maximal power testing room
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Measurement result examples (given in measurement report)

100 1125 onml 4 Evo6
90 — 1E+05
86,96 - .Ll’ = A
pand ™ A 7 ‘\p"‘v B
80 ey B NEA 1E+04)
T T i
A ,_——////‘ ’\\\\ | —
5w — / e e R N — -
70 110w o S e = — 1E+03
15w < — L ~ L
25W ]7'“
60 +—+ ] v 4 1E+02
- —~
50 T i AN — 1E+01
8 Ohm ] T~
40 ! 1E+00
) ) ) o o 0 o o o o o o o
- « < ® © o @ el IS} IS} IS} IS} S N
=1 ® © « il IS} IS} IS} S I
= N 2 g 8 g
—— SPL sin —— SPL 1/3oct Hi-Fi min s H-Fj Max e SPL1W/1M | Z ]
i Play 6 Vertical angle (in free field) i Play 6 Vertical angle (in free field)
27090 270 90
280 80

280 80
90 | 270 90| 270

——500Hz ——630Hz ~——800Hz ——1kHz ——125Hz ——16kHz ——20kHz ——25kHz ——3,15kHz 4,0kHz —5,0kHz ——6,3 kHz 8,0 kHz 10,0 kHz ——12,5kHz ——16,0 kHz

D Akustika
. R R T I T T T I |
[AB]1 SPL [1W-1m] R & D Akustika R & D Akustika R & D Akustika Izl [Ohm1 o—2m) FS-100 0808 22 | |
g5 [ ] [ ] [} (] 1 [ ] (] e N T 90
[ AECAD AECAD ASCAD =
- [ Fs—100 oso8 o2 || , =
90 == — = - i
“a
88.9 T J ; 100 e ==
ol - = 1 ==
# T 5o B8O = : —
=1t
80 If I
i r
il ||\ 20
L3
20 65 1
ﬁ 100 Hz 200 500 1 kHz 2 5 10 20
70 i 10 “F1=250Hz] F 2=8kHz] —
o minus (left) from axis plus (right) from axis F [kHz]
2140 - == HMean leuvel on axis
T o e et 01 e e S e e B e i o 3.2 &
60 ;i —L o = e g g ey e e s gy g L
—L e — 64 FAstel MUertic. *7° (r=2m) FS—100 0808_22 | |
90
2 =
T = H-
= = ==
50 i = =
10H=z 20 50 100 200 500 1kH=z 2 5 16 20 50 Bgé : — =y
FL=30H= FH=25kHz=| FkHz1 = i e
—— SPL freq.response = 13 oct.omean SPL — — [2Imin walue |12] freq.response
=-=HMean sensitivity ----- Rated imped. Rnom - -- OC resis.Res  —---HMin.adnitable |2
70
b5 1

100 Hz 20‘ 500 1 kHz 2 5 10 20
F 1 =250Hz| F z=8kHz| —

minus (down) from axis plus € up ) from axis F [kHz1
—-—HMean lewvel on axis

Laboratory measurements of loudspeaker and acoustic system electroacoustical parameters 2 (from 2)



