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SOURCE-RECEIVER MATRIX TO ASSESS ROOM ACOUSTIC
PARAMETERS IN OPEN-PLAN OFFICES

Tobias Renz
Renz Solutions GmbH, Germany

ABSTRACT

Acoustical privacy is one of the most crucial, yet least sat-
isfying aspects in open-plan offices. The assessment of
acoustical conditions in occupied offices is challenging,
and hence room acoustic parameters are commonly deter-
mined in unoccupied offices. This paper presents a new
approach to apply a source-receiver matrix to determine
the room acoustic parameters of open-plan offices similar
to ISO 3382-3. The method is used to compare the effects
of acoustic screens and wall absorption.

1. INTRODUCTION

Background speech in offices deteriorates subjective well-
being and work performance (e.g. [1-5]). The speech
transmission index (STI) is suggested to predict both
subjective noise disturbance and work performance (e.g.
[1,3,5-8]). Using the STI is an established method ap-
plied during the design and development phase of open-
plan offices [7,9, 10]. Recent findings show that the high-
est change in short-term memory performance occurs be-
tween STI values of 0 and 0.5 [7,11]. However, STI mea-
surements can only estimate the disturbing impact of a
simulated speech source on one distinct transmission path.
They cannot assess multi-talker environments and differ-
ing acoustical situations that frequently occur in occupied
open-plan offices.

The national standards in France, Finland and Germany
focus on the the acoustical design of open-plan offices.
The French standard NF S31-199 [12] recommends spa-
tial decay rates D g of more than 7-9 dB and reverbera-
tion times below 0.6 s. Target values are provided for four
different work types, namely telephone work, collabora-
tive work, low-level or non-collaborative work, and pub-
lic receptions, depending on the A-weighted sound pres-
sure level (SPL). The Finnish standard guideline RIL 243-
3-2008 [13] classifies the target values into four classes.
The values are based on the following measurement pa-
rameters: spatial decay rate of speech D> g, A-weighted
SPL of speech at a distance of 4m L, 4,5, 4, and distrac-
tion distance rp. Haapakangas et al. [1] showed that a
higher distraction distance correlates with increased distur-
bance by noise whereas the other above-mentioned quan-
tities may not alone be associated with noise disturbance.
The Finnish room acoustic regulations from 2018 mention
target values of reverberation times below 0.6s and STI
values below 0.5 in open-plan offices (cf. [9]). The Ger-
man guideline VDI 2569 [14] classifies the recommenda-
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tions for maximum reverberation times and sound prop-
agation into three groups. While target values of D5 g
and Ly, 5 4m are provided, target values for STI measure-
ments are not included.

Dickschen et al. [10] presented an approach to evaluate
STI parameters in acoustic simulations by considering the
STI values for all possible source-receiver combinations in
aroom. They suggested the evaluation of a source-receiver
matrix to determine problematic areas with high STI val-
ues.

According to ISO 3382-3 [15] the measurement of room
acoustic parameters in open-plan offices is done on mea-
surement paths, which can result in notable measurement
deviations (e.g. [16-19]). In this study, source-receiver
matrices of SPL and STI values are determined by means
of simulations. Based on all possible combinations, the
SPL of speech at 4 m distance Ly, 4,5 .4m, the spatial decay
rate of speech Dj g, and the distraction distance rp are
evaluated. Additionally, the reverberation time is consid-
ered. Five different acoustic designs with different acoustic
screens and wall absorption are evaluated and discussed.
The results indicate that Dy g cannot alone predict the
acoustic quality of open-plan offices. Contrary to the con-
cerns of practitioners, reducing the reverberation time from
0.5s to 0.4 s or 0.3 s does not predict an increase in speech
intelligibility and distraction distance rp, while on the
other hand the SPL of speech at 4 m distance L, 4,5.4m
is reduced with increasing absorption.

2. DESIGN AND PROCEDURE

Acoustic simulations are performed with CATT-Acoustic
v9.0c (CATT, Gothenburg, Sweden). A typical of-
fice layout with 17 workplaces is selected for this
study (see Fig.1). The dimensions of the office are
16.5mx 12.0mx 3.0 m. An overview of the material prop-
erties is given in Tab. 1.

Five acoustic designs are evaluated, as summarized in
Tab. 2. The ceiling type (cooling ceiling with medium ab-
sorption and mineral ceiling), the screen height of sound
screens consisting of glazing and an acoustic panel (1.5 m
and 3.0 m), and the wall absorption are varied. The speaker
and background noise SPL are constant. The SPL L, 4 and
STI values are calculated for all possible source-receiver
combinations. All STT and SPL values are plotted over the
distance (on a logarithmic distance axis) and linear regres-
sion is used to predict the average distance at which the STI
reaches 0.5, the distraction distance rp, and to calculate
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Figure 1. Layout of the modeled office.

Material \ AbSOl"ptiOIl coefficient | aio5m. | Q250H2 | Q500H2 Q1,000Hz | ®2,000Hz | (4,000Hz
Carpet .02 .04 12 .20 .36 57
Walls .20 15 .10 .05 .03 .02
‘Wall absorber 49 .99 .99 .99 .99 .99
Desk .02 .14 .19 .14 17 .16
Shelf .30 .40 40 .30 .20 .20
Acoustic screen (absorber) 49 .99 .99 .99 .99 .99
Acoustic screen (glass sheet) .20 .15 .10 .05 .03 .02
Concrete columns .02 .02 .03 .04 .05 .05
Ceiling tiles (cooling ceiling) .54 .49 .67 .87 .79 .58
Mineral ceiling tiles .55 .85 .99 .95 .99 .99

Table 1. Overview of the used sound absorption coefficients.

the spatial decay rate D> g and average SPL at 4 m distance
Ly A,5,4m. The reverberation time T5y (125-4,000 Hz) is
also determined. In the following, horizontal bars above
the parameters indicate that the parameters were derived
from the source-receiver matrix, and were not determined
on measurement paths according to ISO 3382-3 [15]

3. RESULTS

Fig. 2(a) and Fig. 2(b) show the SPL and STI values for
all source-receiver combinations for the design with 1.5m
high screens and a ceiling with integrated cooling system,
and Fig. 3(a) and Fig. 3(b) show the SPL and STI values
for the design with 1.5 m high screens and absorbing ceil-
ing (mineral ceiling tiles). Based on such matrices, possi-
ble areas with high disturbance can be identified and opti-
mized. The estimated distraction distance 7p, spatial de-
cay rate Do g and average SPL at 4 m distance L, A 5.4m
are estimated from logarithmic regression of all values and
summarized in Tab. 3 for the five acoustic designs.

3.1 Screen Height

As expected, the screen height affects the reverberation
time 759, SPL at 4m distance L, 4 s4m, spatial decay
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rate Dg} s and distraction distance . Adding screens with
1.5 m height decreases the reverberation time from 0.5 s to
0.4 s, and increasing the screen height to 3.0 m reduces the
reverberation time to 0.3s. As a consequence, the SPL at
4 m distance reduces from 46 dB to 41 dB while the spatial
decay rate increases with increasing screen height (from
4 dB to 7dB), and the distraction distance reduces with in-
creasing screen height (3 m c.t. 5m).

3.2 Ceiling Absorption

Increasing the ceiling absorption affects the sound attenua-
tion at medium and large distances and the speech privacy:
the SPL at 4 m distance Ly, 4 5.4 decreases from 46 dB to
40 dB and the spatial decay rate Dg, s increases from 4 dB
to 5dB. The distraction distance 7p reduces from 5m to
3m. At constant background noise SPL, improving the
ceiling absorption does not increase the STI values even
though the reverberation time 75 decreases slightly.

3.3 Wall Absorption

Reducing the wall absorption and absorption of the acous-
tic screens (with 3 m height) increases the reverberation
time, and it increases the SPL at 4m distance L, 4,5.4m
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Aspect .\. Design No screens | Half screens Half.screel.ls., ngh screens, High screens
absorbing ceiling | reflecting screens/walls
Sound screens none 1.5m 1.5m 3.0 m (only glass) 3.0m
Wall absorbers yes yes yes none yes
Cooling ceiling yes yes none yes yes
Background noise SPL 38.3dB(A)
Speaker SPL 59.5dB(A)
Source directivity directional
Table 2. Overview of the evaluated acoustic designs.
(CL) Source
Receiver Parameter A0 Al A2 A3 A4 A5 BO Bl B2 B3 B4 B5 Co C1 C2 C3 C4
RO0O Lp,A (dBA) X 46.2 421 41.2 38.6 37.5 50.8 49.8 43.5 40.9 39.6 35.7 444 425 43.1 409 36.9
RO1 Lp A (dBA) | 45.2 X 46.2 41.3 39.7 39.8 48.7 49.7 48.8 43.2 39.9 39.0 41.5 421 46.5 39.7 374
RO2 LpA(dBA) | 421 | 465 X 449 | 409 | 428 | 430 | 484 | 508 | 484 | 432 | 411 | 407 | 439 | 410 | 408 | 378
RO3 LpA(dBA) | 403 | 411 | 431 x 525 | 437 | 392 | 386 | 471 | 496 | 501 | 464 | 373 | 398 | 410 | 413 | 420
R04 LpA (dBA)| 38.6 39.5 422 52.4 X 46.1 37.8 38.9 41.5 50.1 49.6 49.0 37.6 36.5 40.7 40.7 41.6
RO5 Lp,A (dBA) | 36.7 379 43.8 42.0 459 X 37.2 38.4 39.8 459 49.3 51.5 344 38.2 40.6 41.7 43.9
R10 LpA(dBA) | 508 | 492 | 423 | 402 | 374 | 365 X 449 | 414 | 413 | 381 | 343 | 450 | 434 | 413 | 395 | 363
R11 Lp,A(dBA) [ 48.6 49.6 47.3 42.1 40.8 40.2 43.6 X 49.1 40.9 374 384 419 45.0 48.8 424 39.4
R12 Lp A (dBA) | 444 48.8 50.1 47.0 39.3 39.6 41.6 48.8 X 42.6 38.7 38.6 414 47.7 44.8 411 38.3
RI13 LpA(dBA) | 393 | 418 | 482 | 498 | 500 | 474 | 399 | 384 | 425 x 507 | 424 | 371 | 400 | 420 | 429 | 421
R14 LpA(dBA) | 404 | 417 | 470 | 492 | 496 | 488 | 388 | 367 | 405 | 502 x 437 | 387 | 367 | 412 | 434 | 429
R15 Lp,A(dBA) [ 358 38.3 422 44.6 489 51.0 35.6 37.3 40.2 414 43.8 X 34.6 38.9 39.2 409 449
R20 Lp A (dBA)| 435 43.4 39.6 38.1 35.7 33.7 43.7 42.7 39.7 38.2 375 34.0 X 439 41.2 38.2 32.6
R21 LpA(dBA)| 420 | 417 | 457 | 418 | 366 | 378 | 423 | 454 | 484 | 415 | 375 | 399 | 433 X 512 | 432 | 368
R22 LpA(dBA) | 448 | 469 | 402 | 411 | 395 | 393 | 423 | 485 | 451 | 419 | 394 | 381 | 421 | 495 X 430 | 366
R23 Lp,A(dBA) [ 39.8 38.3 41.1 40.9 40.7 415 39.9 40.0 41.3 421 42.8 42.6 375 40.2 419 X 448
R24 Lp A (dBA)| 35.9 36.0 38.5 40.4 421 439 36.1 39.0 39.2 40.7 42.7 45.0 329 35.1 39.0 425 X
(b> Source
Receiver Parameter A0 Al A2 A3 Ad A5 BO B1 B2 B3 B4 B5 Co C1 C2 C3 C4
R00O STI (--) x |@063 [D046 [D048 [0037 [0033 [@075 |[@073 |[@05 |[D046 [D036 [D025 |[@055 |[@052 |[@051 [D048 |[D0.32
RO1 STI(-)  |@0.57 x |@058 |0046 [0035 [0043 |@07 |@073 |[@0.67 |@0.55 |0036 |[004 [0049 D048 |@061 [D042 [00.35
RO2 STI(-) |[@05 |@0.61 X |@057 |004 |@053 |[@054 |@0.66 |@0.76 |[@0.69 [00.49 D045 |D046 |[@054 0045 |D044 (0035
RO3 STI () 0044|0042 |@05 x |@07 |@054 |[D04 [0032 |@065 |@072 |[@068 |@0.64 |0035 |0038 [D046 [D046 D049
RO4 STI (--) 004 0036 @05 |@0.71 x |@061 [D037 (D033 D049 [@07 [@072 |[@0.7 |D038 [D027 [D045 [00.43 [00.49
RO5 STI (--) 003 [0034 |@056 [0045 |@0.61 x [2033 [0031 [D043 |[@057 |[@071 |[@076 |[D024 [D036 [D046 [0043 |@0.54
RI10 STI(-)  |@0.75 |@0.72 |D046 [0045 |00.33 |003 X |@059 |0044 [@05 [0033 |00.23 |@059 |[@056 0043 |D043 [003
R11 STI(~)  |@0.69 |@073 |@061 [0048 |04 |D042 |[@053 x  |@064 |0047 [003 [0039 |0049 |@054 |[@067 [0049 D043
R12 STI(~)  |@055 |@0.67 |@071 |[@0.65 |0036 |0042 [@05 |@0.63 x |@052 |0033 004 [0049 |@0.63 |@055 [D042 [00.39
R13 STI (--) 0041 0045 |@0.68 |@0.71 [@0.69 [@0.65 |[D0.46 [D0.34 [@0.52 x [@07 [@05 [D035 [D0.38 [D0.49 [@051 [D0.49
R14 STI (--) 0043|0045 |@0.65 |[@0.67 |@072 |[@07 |Do04 [D027 [D045 |@0.67 x |@055 |[D041 [D027 [D046 |[D048 |[@0.51
RI15 STI () 0027 0035 |0049 |[@055 @07 |@074 |0027 [0029 0045 |D042 |[@055 x |0027 |©04 [D042 [D041 |@0.55
R20 STI(-)  |@054 |@056 |0039 [0037 0028 |0023 |[@053 |[@053 |0039 |0039 [0033 [00.25 x |@058 |0044 [0039 |@0.16
R21 STI () 0048 |0047 |@059 [D046 0029 [0035 [@05 [@056 |@0.67 |0049 [D031 |00.45 |@0.55 x |@079 |@053 [0033
R22 STI (--) @ 0.6 |[@0.63 [D041 [D0.44 (D038 |D04 [D051 |[@0.65 |@0.57 |0049 D036 |00.37 |@0.52 [@0.68 x |@053 [D0.34
R23 STI (--) 0044 [0035 [0044 |0042 [|0044 |0046 |0044 |0039 [0046 [0045 |00.49 |@052 [0038 |[D04 @051 x  |@0.58
R24 STI () 0028 0027 |0036 D04 |D049 |@053 [003 [0038 |0043 D04 |[@051 |@056 |@0.19 [D022 (D04 [D046 X
Figure 2. (a) SPL L, 4 of design “Half screens”. (b) STI values of design “Half screens”.
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Metric .\. Design | No screens | Half screens Half.screer.ls., ngh sereens, High screens
absorbing ceiling | reflecting screens/walls

T 0.5s 04s 04s 0.5s 03s

Lpasam 49 dB 46 dB 40dB 46 dB 41dB

Ds g 3dB 4dB 5dB 6dB 7dB

D 18m Sm 3m S5m 3m

Table 3. Results of the evaluated room acoustic parameters.

(a) Source
Receiver Parameter | A0 Al A2 A3 A4 A5 BO Bl B2 B3 B4 B5 Co C1 C2 C3 C4
ROO LpA(dBA) | x 393 | 379 | 337 | 360 | 316 | 499 | 481 382 | 344 | 320 | 288 | 404 | 368 | 406 | 365 | 308
RO1 Lp,A(dBA) | 38.0 X 452 | 330 | 311 35.1 474 | 487 | 475 | 404 | 362 | 336 | 364 | 352 | 453 | 314 | 302
RO2 Lp,A(dBA)| 352 | 456 X 39.1 346 | 392 | 401 472 | 499 | 473 | 418 | 338 | 355 | 420 | 340 | 348 | 299
R03 LpA(dBA)| 326 | 325 | 355 X 519 | 375 | 335 | 341 449 | 487 | 494 | 437 | 281 | 314 | 340 | 336 | 345
RO4 LpA(dBA)| 314 | 316 | 347 | 522 x 387 | 321 349 | 359 | 494 | 487 | 473 | 286 | 282 | 331 326 | 334
RO5 Lp,A(dBA)| 299 | 351 39.6 | 352 | 387 X 334 | 335 | 329 | 432 | 477 | 505 | 280 | 309 | 324 | 342 | 392
R10 LpA(dBA) | 498 | 475 | 40.1 332 | 318 | 3L1 X 394 | 347 | 375 | 324 | 285 | 418 | 370 | 360 | 312 | 286
R11 LpA(dBA)| 472 | 487 | 459 | 368 | 361 324 | 397 X 48.1 368 | 324 | 317 | 347 | 413 | 479 | 366 | 317
R12 LpA(dBA) | 404 | 474 | 493 | 450 | 327 | 327 | 370 | 477 X 372 | 321 31.6 | 37.1 464 | 404 | 340 | 302
R13 LpA(dBA)| 334 | 375 | 467 | 490 | 492 | 456 | 374 | 343 | 361 X 498 | 370 | 283 | 328 | 340 | 350 | 343
R14 LpA(dBA)| 324 | 382 | 457 | 483 | 486 | 472 | 337 | 320 | 339 | 494 X 383 | 293 | 287 | 329 | 362 | 354
R15 LpA(dBA)| 294 | 342 | 333 | 433 | 472 | 500 | 283 | 319 | 331 362 | 403 X 262 | 310 | 325 | 338 | 410
R20 LpA(dBA)| 404 | 400 | 352 | 284 | 287 | 269 | 393 | 346 | 346 | 300 [ 294 [ 273 x 382 | 368 | 298 | 250
R21 Lp,A(dBA)| 364 | 363 | 444 | 332 [ 291 304 | 366 | 420 | 475 | 354 | 293 | 318 | 388 X 50.7 | 39.7 | 303
R22 Lp,A(dBA)| 428 | 455 | 350 | 330 | 316 | 331 363 | 473 | 421 337 | 313 | 309 | 372 | 4876 X 39.7 | 305
R23 LpA(dBA)| 348 | 325 | 344 | 327 | 328 | 338 | 319 | 346 | 337 | 339 | 351 340 | 290 | 37.61 | 379 X 41.0
R24 LpA(dBA)| 292 | 305 | 307 | 345 | 363 | 412 | 290 | 316 | 313 | 327 | 360 | 414 | 250 | 2948 | 323 | 384 X
(b) Source

Receiver Parameter | A0 Al A2 A3 A4 A5 BO Bl B2 B3 B4 B5 Co C1 C2 C3 C4
ROO STI (--) x 0024 0037 [D024 (D048 |[@0.17 |[@0.74 [@0.69 |00.34 [D024 [@0.18 |[@0.10 |D0.41 |D0.32 |0045 [00.35 [@0.16
RO1 STI (--) 0.30 x |@055 [@0.18 [@0.12 [D0.28 [@0.67 [@0.72 [@0.64 |[D046 (D028 [@0.19 (D029 [D024 (@058 |[@0.15 |[@0.13
RO2 STI (--) 0.25 |@0.18 x  [2043 [0039 [0043 [D045 |[@0.64 [@0.75 [@0.67 |D045 D022 [D0.28 [D048 [D025 [D027 |[@0.11
RO3 STI () @0.18 |00.43 [00.25 x |@0.84 (0033 (0020 (0020 [@0.60 (@071 [@0.67 [@0.58 |[@0.08 |@0.13 |[D024 [@0.19 (D0.23
RO4 STI (--) @0.15 |[@0.71 [D0.24 [@0.71 x [©036 |[@0.17 (D023 (D031 |[@0.69 |[@0.71 [@0.67 |@0.09 [@0.08 [D0.21 |[@0.16 |@0.19
RO5 STI (--) @0.12 0025 [00.44 [00.25 [@0.58 x [2024 |D021 |@0.19 |@051 |@0.68 |@0.75 [@0.09 [@0.14 [@19% [D0.21 |[D0.39
R10 STI () @0.74 [D021 [D040 [D021 |D024 |@0.18 x |[D040 [D025 [0037 |[@0.19 [@0.11 (@051 [D032 [0030 |[@0.14 |[@0.09
R11 STI () @0.67 [0032 [@058 (0032 (0045 |@0.17 |D0.38 x |@0.61 [0034 |[@0.19 |[@0.16 [D020 [D039 [@0.66 [D033 |@0.16
R12 STI (--) 0040 |@0.61 [@0.69 |[@0.61 [D0.28 (020 [D0.33 [@0.59 x 2029 [@0.17 |[@0.16 |[D0.33 |[@0.60 [00.43 [@0.19 |@0.11
R13 STI (--) (0022 |@0.72 [@0.65 [@0.72 |@0.83 |@0.60 |0.36 [20.27 [D0.28 x |@0.68 [2032 |@0.08 |@0.18 |@0.19 |@0.19 |@0.19
R14 STI (--) @0.17 |@0.65 [@0.61 [@0.65 |@0.85 |@0.66 |0.25 |@0.18 [20.23 [@0.66 x |[©036 [@0.10 [@0.08 |[@0.17 [D024 [D0.24
R15 STI () @0.11 (@055 [@0.18 [@055 [@0.82 (@073 |@0.10 |@0.18 [D0.22 [D0.32 [D0.43 x |@0.05 |[@0.14 [D020 |[@0.17 [D0.40
R20 STI () 043 |@0.09 |20.27 |@0.09 |@0.00 |@0.06 [0.37 [D0.24 |D0.22 |@0.11 |@0.11 |@0.07 x |[2036 [0033 |[@0.13 |@0.03
R21 STI (--) (0029 |D0.21 [@055 [0021 [@0.00 |@0.13 |00.28 [D0.42 [@0.66 [20.29 [@0.09 |[@0.16 [D0.39 x |@079 [D0.44 |@0.14
R22 STI (--) @054 |[@0.19 [D0.26 [@0.19 [@0.19 0021 [20.29 |@0.63 [@0.50 [@0.18 [@0.12 [@0.14 |[D0.32 |@0.63 x |[D044 [@0.14
R23 STI (--) (0029 |@0.17 [D026 [@0.17 [D022 [D021 [@0.16 [D024 [@0.19 [@0.17 [D020 [20020 [@0.10 [D035 [20.38 x  [D0.44
R24 STI () @0.12 024 [@0.14 (D024 (@050 [D047 |[@0.10 |@0.15 |[@0.17 |[@0.16 [D0.29 [D043 |@0.04 |@0.11 |@0.19 |D0.36 X

Figure 3. (a) SPL L, 4 of design “Half screens, absorbing ceiling”. (b) STI values of design “Half screens, absorbing
ceiling”.
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and distraction distance 7"p to a similar level as the design
with 1.5m high screens. Despite the increased reverbera-
tion time (0.5s c.t. 0.3 s) the STI values increase because
the speech SPL and background noise SPL have a larger
impact on STI than reverberation time in this range (0.3—
0.5s). As a consequence, the distraction distance increases
from 3 m to Sm.

The spatial decay rate Ds g stays at a similar level due
to the unchanged screen height (6dB c.t. 7dB). Such
a layout would result in a higher speech intelligibility at
close distances.

3.4 Summary

High acoustic screens reduce the SPL at 4 m distance on
an average by 8 dB and increase the spatial decay rate by
4dB in comparison to an office design without screens.
The distraction distance may be as low as 3 m (depending
on the background noise SPL). In this example, screens
with 1.5 m height reduce the SPL at 4 m distance by 3 dB,
whereas the spatial decay rate only increases by 1dB in
comparison to an office design without screens. Moreover,
the distraction distance may decrease from 18 m to Sm.
These results indicate that Dz’ s cannot alone predict the
acoustic quality of open-plan offices.

The consideration of 1.5 m high screens in combination
with mineral ceiling tiles with high sound absorption re-
sults in similar SPLs at 4 m distance and distraction dis-
tances as the use of 3 m high screens with a cooling ceil-
ing. However, the spatial decay rate Dy g is only predicted
at 4 dB in comparison to 7 dB for the design with 3 m high
screens.

4. DISCUSSION

The results of this study imply that reducing the reverbera-
tion time from 0.5 s to 0.4 s or 0.3 s does not predict an in-
crease in speech intelligibility and distraction distance 7p
under constant background noise SPL, while on the other
hand the SPL of speech at 4 m distance f% A,5,4m 1S TE-
duced with increasing absorption. As expected, the use of
sound screens particularly reduces the SPLs of speech at
larger distances and the distraction distance, whereas an in-
crease of the ceiling absorption in combination with 1.5m
high screens has a more pronounced effect at the speech
SPLs at 4 m distance.

The German guideline VDI 2569 [14] requires mea-
surements of the spatial decay rate Dy g and SPL at 4m
distance L, 4 5,4 m to characterize the sound propagation
in open-plan offices. The determined values vary de-
pending on the selected measurement paths and locations.
Moreover, Haapakangas et al. [1] pointed out that there is
no significant relationship between Ds ¢ and the percent-
age that are highly disturbed by speech or by noise in gen-
eral. It is highly recommended to consider additional pa-
rameters besides reverberation time, Do g and Ly 4,54 m
in the acoustical design of offices. Absolute SPL param-
eters, such as A-weighted SPLs of speech at distances of
4m Lp,A,SAm’ 8m Lp7A,Sq,8m, and 16 m Lp,A7S716m may

10.48465/fa.2020.0091
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be more meaningful.

Analyzing all possible source-receiver combinations is
expected to improve the reproducibility and may involve
acceptable measurement effort for small to medium-sized
open-plan offices.
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