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APMP (Asia Pacific Metrology Programme) Regional
Intercomparison Results of Acoustic Calibrators
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The results of the APMP (Asia Pacific Metrology Programme)} regional intercomparison of acoustic calibrators were
reviewed and analyzed, The artefacts used in intercomparison are a sound level calibrator and a pistonphone, The
microphones used to measure the output pressure level are 1" and 1/2" standard microphones (LSIP, LS2P} as well
as 1" and 1/2" reference microphones (WSIP/F, WS2P/F). The results obtained using standard microphones are
satisfactory, but those obtained by the reference microphones, even though E» values are within 1.0, showed great
deviations, Such resulis had come from the inaccurate calibration of reference microphones, By using the correct
calibration results which were obtained by the recently established international standards, the new results were very
similar to those of the foreign standard institutes,
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Table 1. Participants and schedule of APMP intercomparison for sound calibrators.
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Table 2. Reference environmental conditions,

Pressure 101.325 kPa
Temperature 20C
Relative Humidity 65%
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Table 3. Corrections for ambient pressure, temperature and humidity.

oo . " Temperature Coefficient, 08/C Hurk m“' c"“"m"' :

B&K 4228 . -0.0005 -0.0001

Pistonphone 4pin Ea. () {estimated) (at reference)

B&K 4231 +0.0015

Calibrator Bx10°* dB/kPa {indeterminate} 0.001
5. 4. B&K 4228 BIAZE0] Cf# O0|AZE Rof= B
Tible 4, Corrections for microphone volume loading for B&K 4228 pistonphone.
B LSIP 4160 -0.28
Ls2e 4180 -0.08
_ WS1P/F 4144/5 (with OB 0111 ring) -0.25
WS2P/F 4134/3 0.0
Microphone

Acoustic Calibrator

Measuring Sine
Amplifier Generator
- DVM » Frequency
Counter

a8 1. JHYEEZEY &Y Es

Fig. 1. Schematic diagram of gpen circuit voliage measurement.
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Table 5. Summary of APMP acoustic calibrator intercomparison results for B&K 4231.

CSIAO-1 93.75 $06 -0.12 93.74 0.10 -0.20
ITRI 93.84 0.08 075 - - -
ETL 93.80 0.05 046 93.80 008 0.28
NPL 93.70 0.24 -0.25 93.64 0.26 -0.46

CSIRO-2 93.75 0.06 -0.12 93.81 0.10 0.33

KRISS 93.76 0.06 ~0.01 93.81 0.06 041
SIRIM 93.78 0.1 0.14 - - -
TISTR - - - - - -

CSIRO-3 9371 0.06 -0.56 93.80 0.10 0.25
Mean 93.76 0.07 93.77 0.09

i . - En

CSIRO-1 93.68 0.16
ITRI 93.84 0.09 0.75 93.82 0.09 0.31
ETL 93,80 0.08 0.46 - 9383 0.08 0.40
NPL 93.70 032 -0.13 93.65 0.34 -0.35

GCSIRO-2 93.76 0.06 0.15 93.79 0.10 0.09

KRISS 93.77 0.09 0.21 93.76 0.09 -0.12
SIAIM 93,79 0.13 0.29 93.77 0.14 -0.04
TISTR 93.60 .17 -0.74 93.78 0.17 0.02

CSIRO-3 93.75 0.06 0.06 93.79 0.10 0.09

Mean 9374 0.09 93.78 0.11
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Table 6. Summary of APMP acoustic calibrator intercomparison results for B&K 4228,

LSIP LS2P
N F:ffB";" U(edsﬁ';a Outtlyer En H{ESBL;" U(ig‘)% Outlyer En
CSIRO-1 124.00 0.06 029 124.00 0.10 -0.16
TR 124.04 007 0.14 u - -
TTEL 124.03 0.06 0.04 124.02 0.08 -0.01
T ONRL 124.05 0.20 0.11 124.00 0.20 -0.10
" CSIRO-2 12400 0.06 -0.29 124.00 0.10 016
T KRISS 124.05 0.08 0.23 124.12 0.06 0.92
" SIRIM 124.03 0.09 003 - - -
COTISTR - - - - - -
" CSIRO-3 124.01 0.06 -0.i8 12399 0.10 -0.24
©Mean 124.03 007 124,02 0.0
WS1P/F WS2P/F
NM
ﬁ%“g’}" U(ng‘;& Outlyer En H&gﬂ U(?jg? Qutlyer En
CSIRO-1 123.98 0.06 <025 124.00 0.10 -0.21
R 124.03 0.08 0.20 124,04 0.08 0.08
TENL 124.03 0.08 0.20 124.03 0.08 0.00
TTONRL 124.06 0.30 047 124.06 0.30 0.09
" CSIRO-2 12398 0.06 025 124.00 0.10 -021
" KRISS 12408 0.10 055 124.45 0.09 0.89
" SRM 124.03 0.12 0.16 12403 0.12 0.00
" TISTR 12388 0.14 2077 123.94 0.4 052
" CSIRO-3 123.99 0.06 0.16 12402 0.10 007
__ Mean 124.01 0.09 124,03 0.10
9410
9400 : e
@ 9390 -{ Sp—
g 9380 i 1. i_ 1 { o { R
[
D 9370 s L - E—
3 9360
o J
O 9350 : e e —
9340 1
9330

CSIRO-1
ITRI

ETL

NPL
CSIRO-2
KRISS
SIRIM
TISTR
CSIRO-3

Participants

38 2. LSIP Dj0|2EEE ALBE 3, B&K 4231°] &3 #D}
Fig. 2. OQutput of type B&K 4231 when using a type LS1P microphone.
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38 3. LS2P GRIS2ERF AR 22, B&K 42319 &% Y
Fig. 3. Qutput of type BAK 4231 when using a type LS2P migrophone.
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33 4. WSIP/F NII2ZEE AES 32, BAK 42312 &% H3
Fig. 4. Qutput of type B&K 4231 when using a type WStP/F microphone.
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Fig. 5. Output of type B&K 4231 when using a type WS2P/F microphone.
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J8 6. LSIP nj0|32EE ALY AL, B&K 42282 &% I
Fig. 6. Output of type B&K 4228 when using a type LS1P microphone.
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Fig. 7. Output of type B&K 4228 when using a type LS2P microphone.
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Fig. 8. Output of type B&K 4228 when usin_g a type WS1P/F microphone,
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J8 9. WS2P/F D022 EE ARTE A2, BEK 42282 &% Wi
Fig. 9. Output of type B&K 4228 when using a type WS2P/F microphone.
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Table 7. Pressure sensitivity level of microphones {(dB re. 1 V/Pa).

LSIP . -27.02 -26.99
LS2P -37.54 -37.53 -37.53 -37.53
WS1P/F -27.01 -2691 -26.93 -26.90
WS2P/F -39.39 -39.26 -39.26 -39.26
E 8. B8K 423110 42280 CiEt B=FU2 MA(A wo
Table 8. Recalculated results of sound pressure output for BAK 4231 and 4228.
: e (dg) . En
LSiP .74 93.76 -0.23 124.03 124.02 0.04
LS2P 93.77 93.76 0.03 124,06 124.01 0.36
WSIP/F 93.76 93.74 0.13 124,04 124.00 0.25
WS2P/F 93.76 93.78 -0.12 124.04 124.02 0.07
Average 93.76 93.76 124.04 124.0t
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