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1 INTRODUCTION

The speech privacy provided by an enclosed room can be
assessed in terms of the Speech Privacy Class (SPC) as
described in ASTM E2638 [1]. SPC is the sum of the
measured ambient noise level, (Ln) at the position of a
potential eavesdropper and the measured level difference
(LD) from a room average level in an adjacent room.

SPC = LD (avg) + Ln(avg) Q)

LD(avg) and Ln(avg) are arithmetic averages of decibel
values over the 1/3-octave bands from 160 to 5000 Hz.

The E2638 procedure can identify weak points in the room
sound insulation and can give an accurate rating of the
overall speech privacy provided by the room. In some cases
a simpler and quicker test, that could evaluate particular
problems, would be more helpful. This paper reports on the
development of a speech privacy Quick Test (QT) intended
to provide a more focused and efficient evaluation of the
speech privacy provided by parts of enclosed rooms.

Whereas the E2638 method requires multiple source and
receiver positions in the source room, the QT uses a single
loudspeaker position 1 m from the room boundary in the
source room. As illustrated in Fig. 1, the receiver is located
0.25 m from the room boundary outside the room and
opposite the sound source. This test configuration resulted
from extensive tests to develop a procedure that would
provide results in close agreement with the E2638 procedure

[21.
2. MEASUREMENTS

The attenuations of 3 test walls were measured in terms of
level differences (LD(f)) using the QT procedure. These
were compared with LD(f) values from the full E2638 test
[1] and also with standard transmission loss (TL(f)) test
results. The comparisons were repeated for the 9
combinations of 3 test walls (STC 49, 46 and 32) and 3
room absorption conditions, intended to represent a wide
range of constructions and room acoustics conditions.
Results were repeated using both an omni-directional source
(dodecahedron) and a directional source (23 cm diameter
driver in non-vented enclosure). Several approaches to
measuring the source levels for the QT were considered and
direct measurement at a distance of 1 m in each source room
was most successful [2].

3. HIGHLIGHTS OF RESULTS

Fig. 2 shows an example of comparisons of LD(f) and
TL(f) values for one of the 9 test conditions. The wall was
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a steel stud and gypsum board construction with a measured
rating of STC 49. The absorption condition corresponded to
mid-frequency reverberation times of about 0.8 s in the test
room and about 0.6 s in the receiving space. For this
absorption condition, the E2638 test results for both the
omni-directional source (OMNI) and the directional source
(DIREC) gave very similar LD(f) values and these LD(f)
values were quite similar to the TL(f) values up to the
coincidence dip frequency (2500 Hz). For less absorptive
room conditions, the TL(f) values were higher in value than
the LD(f) values from the E2638 test results up to 2500 Hz.

Frequency, Hz

Figure 2. Comparison of QT and E2638 test LD(f) values with
TL(f) values for STC 49 rated WallO1.

The LD(f) values from the QT procedure diverged from the
other results with the differences increasing with increasing
frequency. When using the OMNI source, the QT results
varied in a manner approximately parallel to the E2638
results. However when the DIREC source was used, the QT
results gave much larger LD(f) values at higher frequencies
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than the other tests. These source-type related differences
were also present for the other room absorption conditions.

When the results of two different tests vary in a somewhat
parallel manner over frequency, we can more easily adjust
values of one test to give approximately the same values as
the other test. This was done in terms of the respective
LD(avg) and TL(avg) values. Fig. 3 shows how the
differences between the E2638 and QT LD(avg) values vary
with room absorption. From the lowest to highest absorption
conditions, the LD(avg) differences vary by a little less than
2 dB. One can use Fig. 3 to improve estimates of E2638
LD(f) values from QT LD(f) values.
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Figure 3. E2638 test minus QT LD(avg) values versus room
absorption for OMNI source results.

Similarly, LD(avg) values from the QT were related to
TL(avg) from standard sound transmission loss tests. These
differences are shown in Fig. 4 for OMNI source
measurements and can be used to estimate TL(avg) values
from QT measurements. There is little scatter about the best
fit line and the range of mean differences between these two
quantities is again less than 2 dB over a wide range of room
absorptions.
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Figure 4. LD(avg) from QT minus TL(avg) differences versus
room absorption for OMNI source results.

Fig. 5 shows two examples of applying the differences of
frequency averaged values to adjust LD(f) values over a
broad range of frequencies. In Fig. 5 LD(f) values from QT
results, adjusted according to wvariations with room
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absorption (from Fig. 3), are compared with the measured
LD(f) values from the E2638 test. Comparisons are included
for both the Wall02 and Wall03 constructions and show
very good agreement between the E2638 measurements and
the adjusted QT results. That is, the QT procedure can be
used to obtain LD(f) values that agree well with the E2638
test results at particular locations. However, this good
agreement was only possible when using the OMNI source.
Measurements using the DIREC source led to differences
between the two methods that varied significantly over
frequency. Because these variations over frequency are
expected to be different for different directional sources, the
QT procedure is most successful when using an OMNI
source.

oth

Frequency, Hz

Figure 5. Comparison of measured LD(f) values for Wall02
(STC 46) and Wall03 (STC 32) using the E2638 test results
with those from adjusted QT LD(f) measurements.

4. CONCLUSIONS

A new QT procedure was developed by making extensive
comparisons with E2638 test results [2]. It includes using an
omni-directional source, separate measurements of the
source output levels, and the setup shown in Fig. 1. The QT
can provide measured LD(f) values that agree well with
those of the ASTM E2638 procedure.
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