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ABSTRACT; The purpose of this study was to clarify the combined effects of environmental sound, temperature, and

color on thermal sensation. The subjects were 40 male students. They were exposed to six kinds of environmental sound
under the conditions, consisted of two kinds of color (orange and light blue) and five degrees of temperature (27.0, 28.5,
30.0, 31.5 and 33.0 °C ). The color stimulus was presented by the color of curtains which covered the walls of experimental
chamber. Thermal sensation and the thermal comfort vote were measured using a 7-point scale. These scales were pre-

pared to evaluate the thermal environment specifically. We prepared 19 SD scales to rate the impression of the whole room

as a nonspecific evaluation. The result of this study showed that the sound of stream, autumn insects and wind chimes

made the environment feel more "cool". On the other hand, the sound of Robust cicada has no significant effect under the

high temperature environment. These results suggest that the environmental sound has effect to mitigate the influence of

temperature.
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Fig. 1 Experimental chamber
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Fig. 2 Time schedule of experiment
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Table 1 Experimental conditions

#R () =27 BT Leq [dBA)]
27.0 FLT HERE T (BG) 43.8
28.5 (2.5YR6/16) I3 ¥3IX (RO 66.3
30.0 #H TESE SD 61.3
31.5 (2.5PB9/6) ERREE (TN 65.6
33.0 BoR (AD 60.3

EvyZNr<— (PH) 68.3
K5 (WQC) 46.5
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Table 2 Results of 3-way ANOVA on the impression of “warm-cool” and thermal sensation
(Independent variables: temperature, color, environmental sound and these interactions)

=i (t) ¥ )  BEE ) tXc tXs cXs tXcXs
I3 (RO 1.989 11.336** 0.153 0.518 1.030 0.313 0.213
NoEEEE (ST) 1.241 10.949*%* 50.489***  (.310 1.663 0.085 0.503
R ERZEE (TN) 2.486+ 11.911%*=* 1.127 0.616 0.886 0.162 1.769
- Fod (AD 1.465 10.034** 52 .889*%**  (.442 1.218 0.049 0.959
EwZN2><— (PH) 1.111 9.066* * 0.154 0.647 2.955%* 0.653 0.372
A& WO 0.932 10.511** 56.910*** (0.617 0.902 0.172 0.651
IIHEI (RO 7.337*%* 0.131 1.154 0.582 0.880 1.409 0.229
JIOBESE (ST)  6.267*** 0.009 34.076***  (0.944 0.459 0.710 1.082
BB HEEISEET (TN) 9.686% ** 0.346 2.871+ 0.895 0.225 2.152 0.559
- FoH (AD 6.296%** 0.047 20.837*** 1,701 1.220 1.212 1.543
Ew 2N — (PH) 8.906%*% 0.053 0.891 1.542 0.722 1.129 1.292
A& WO 6.853%* * 0.059 19.417*** 1 455 0.593 0.254 1.929
+:p>.10, *: p> .05, ** : p> .01, *** : p> .001
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Fig. 3 The ratings of the impression of "warm-cool" on the
combined condition of color, sound and temperature (RC)
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Fig. 5 The ratings of the impression of "warm-cool" on the
combined condition of color, sound and temperature (TN)
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Fig. 7 The ratings of the impression of "warm-cool" on the
combined condition of color, sound and temperature (PH)

Fig. 4 The ratings of the impression of "warm-cool" on the
combined condition of color, sound and temperature (ST)
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Fig. 6 The ratings of the impression of "warm-cool" on the
combined condition of color, sound and temperature (AI)
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Fig. 8 The ratings of the impression of "warm-cool” on the
combined condition of color, sound and temperature (WC)
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