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ABSTRACT: This paper proposes a simple procedure for estimating the acoustical parameter values in an
occupied classroom from measurements in the unoccupied classroom. The total sound absorption in an
unoccupied classroom can be calculated from measured reverberation times in the room. The expected occupied
absorption can be calculated using equation that was obtained in a previous study (Choi, 2016) by fitting a linear
regression line to a plot of total occupied absorption versus the corresponding unoccupied total absorption values
measured in 12 university classrooms. The ratios of occupied-to-unoccupied sound absorption are used to predict
increments in the values of acoustical parameters when occupants are added to the rooms. Occupied values of
acoustical parameters can be estimated from unoccupied values and the change in total room absorption due to
adding occupants.
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590 o] 0]5}) Alo] Lskx|T o Z}o = . ) )
reroll ot Ao S o] WS o] el S 7} along with their volume and occupied 1000 Hz T3
Stk whEhal, B Lol A= Ayl ojst values.
FH AT 2070 S} Ao el A a4 Al el E Mean 1000 Hz total | The ratio of
5o Hu} SR HE 0] L5} o] ukA] A] 7Fo] Al 9] Occupied | sound absorption, m* | occupied-to-
oo — _ e o 1o No.Vol 1000 Hz unoccupied
=3 o]:z]i"—g] dﬂé‘o] ]“F ot %]’ H= ﬂ/\] O]' Mqi 0| Volume Tso values, total room
s Occupied | Unoccupied sound
— absorption
I, =™l
= #1| 199 0.90 35.5 23.1 1.53
#2| 193 0.73 42.1 35.5 1.19
2.1 4olal #3| 284 0.76 59.9 40.5 1.48
gAFEZEe KEBhe] 207 7ol Al 2 17709] 7+o) #4| 248 0.82 48.4 33.8 1.43
354 0.79 72.0 31.2 230
A9} 37l 0] AZE Al BIAF B oM’ 5] Ol Al o e
EHLN ] :”T 1io§2i§]ﬁ i] sleid ji = #6| 238 | 072 53.0 29 231
iz SIAL ] O O zZ3L 7)o 5] © o
FE, h seld S e Ao dR, sl #7| 1310 0.55 381.8 377.0 1.01
@ ol ARgE o] e Atoll sttt 2074 #] 1227 | 063 | 3136 | 2451 128
ZFolAZ 127 Zo)Ae A LAl o] g3} w| 690 | 027 | 4150 | 3887 1.07
o L} ] 871 7Fo AL Z=7)sle] A4} #10 226 | 020 184.5 153.2 1.20
207 ZFe] A 155L8 o] Zpo] 9l ZHFE o] #11] 2535 | 0.89 | 4547 | 4288 1.06
0,532 BAo|ch 7ho)Al uba] 24 2] B 2+ #12| 888 0.55 2583 242.9 1.06
- - #13| 258 0.49 84.7 65.2 1.30
HE-2 5% AN 11~ 84 o] 24 5}sieh
/\‘Xﬂ 71‘94101 71—9]/“01]/&-] =0 N}\];]_ B A #14| 216 0.51 68.3 344 1.98
=A== [e) _—
=77 mre j E} - °kE i ] ; = #15 239 | 0.80 48.0 332 2.06
X o A2 A O] O FF=X O FHAIA O
ol A 100 % 2HE JEf o] SFSH> dHHo R #16] 253 0.54 75.4 31.6 239
E7Fs ootk B tish Ao dS B o= g A3 47 343 | 081 | 674 308 2.18
A Blof| A B 2 B0] 70 %02 AR ZF o) A #8 235 | 078 483 25.0 1.94
100 % 2450 2|82 T Al o]z r) 3 ~4Y #19) 259 | 034 121.7 734 1.66
20| 2L A FF] A= =L QEZ ol 1 #20| 188 0.37 81.6 54 1.51
Table 1. Mean dimensions of the 20 classrooms and the mean percentage of seats occupied during the measure-
ments including mean (500 Hz-1000 Hz) Tj, values for both occupied and unoccupied cases.
Volume. m® Percentage of seats | Number of Unoccupied Occupied
? occupied, % occupants 500 Hz - 1000 Hz T, values, s|500 Hz - 1000 Hz T values, s
Mean 519 58 47 1.04 0.65
s.d. 584 26 23 0.47 0.20
Max 2535 100 84 1.81 0.89
Min 188 20 11 0.31 0.26
srmogrote|x] 373 M52 (2018)
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Table 3. Summary of: the correlation coefficients (), the statistical significance (p-value) of the correlation
coefficients (*p<0.2, **p<0.05, ***p<0.01), the values of slopes (3), and intercepts (a) for incremental changes

in rooms (N = 20).

Incremental changes to acoustical parameter values
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The ratio of occupied-to-unoccupied total room sound absorption

Fig. 1. Measured incremental changes to £D7T values
at 1000 Hz due to adding occupants to each class-
room versus the ratio of occupied-to-unoccupied
total room sound absorption at 1000 Hz.
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Fig. 2. Measured incremental changes to Csp values
at 1000 Hz due to adding occupants to each class—
room versus the ratio of occupied-to-unoccupied
total room sound absorption at 1000 Hz.
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Fig. 3. Measured incremental changes t0 Gae values
at 1000 Hz due to adding occupants to each class
room versus the ratio of occupied-to—unoccupied
total room sound absorption at 1000 Hz.
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Fig. 4. Measured incremental changes to (ko values
at 1000 Hz due to adding occupants to each class-
room versus the ratio of occupied-to-unoccupied
total room sound absorption at 1000 Hz.
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