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The Effects of Colors on Thermal Sensation and Thermal Impressions of a Room

Kanae ITO Naoki MATSUBARA Yoshihito KURAZUMI Akira GASSHO Kazuo NAGANO Daisuke NARUMI
Kyouto Prefectural University

We investigated the effects of colors on thermal sensation using ASHREAE's seven-point scale, thermal impression in a
room using the semantic differential scale, and, in both cases, the relations between the result and the subject’s mean skin
temperatures. Six subjects were exposed to two types of colored rooms (blue and orange) and two thermal levels 21 ‘C(SET)
and 25°C(SET) in all possible combinations. The results indicated that colors significantly influence thermal impressions, but
not thermal impression. Subjects' impressions measured on the hot-cold scale were greatly effected by colors at 25 ‘C(SET).
And those on the warm-cool scale changed for warm at 21 ‘C(SET) and orange condition, cool at 25 ‘C(SET)and blue condition.
At 21°C(SET), mean skin temperatures dropped slightly as time elapsed, but subjects' sensations and impressions didn't change.
At 25°C(SET), mean skin temperatures remained constant, but subjects' responses fluctuated during the experiment. Therefore,

colo appears to affect the relations between mean skin temperatures and rating.
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Fig 1. Plan of the Experimental Chamber

of Thermometers

Zi®E. FL+Omm, FL+50mm, FL+750mm,
FL+1100mm, CL-100mm,CL-Omm & #5827 1% 5 REm -
HIBEE (WFNHFL+750mm) D8HZEHA L. SHAIR
FRiIxssm & L7z EAIROBEIEIEX. Hardy-Dubois D75
% (A% - AIEAY - 9 - BB - KBRAT - THEsT - BF)
YHVWTHRBREEBOFHA 1T, EHEIMmBIT1IaE L
770

ZOMDOEH L LT, ERZANOBEEIZ4001x, BFE
Hid35Leqlh T, WHREEBIREDEE T 1345Leqll T, R
TR RIREERE L, T2, ZFEMIIBEEOA
WEENEPZVEIANEY L) R AR
WTOBMMBEEELTV, EEERB I F12mets L
oo FoEBRPIIKREMKEILA (Tablel) o HER
FANDENRIISDE (TEEFE23EFFN) 2iRAGRIT
ASHRAE O7EFERE % AV, FNEFNERNEEKOEIR
ERRIIOVWTHFET A L IR EITo 7z, RBERSD
DEITIIFE T —TILXBTF Y VAT o7
3. EBRERRUEE

EBRPOERE LM % Table 2 IZ7R T,

Fig .3~513. AZHEATOFEOHED L DRHE
LEDFEHEERL T 5,

3-1. LEEFEIIOWT

DREFEICOVTIR, 454 L bBEEPRILLEVE
FEIESE COFELY HHEI, BEPRAT v THICELT
LEYAZEEONE., BHIIHMBEINILERD
N E2REAZEDPHODHEDOFEY HVTHETEIT) Z
ET5, Fho, AEGIRGRE BT 5720, 23EEH
D) LBEGEEBROD <L BN-ENDSEEDPV-IE
LWOOREORRFITICHV:, 2B D2REIRE

TOTAL 105min --————-————] D‘nennllAdlpuben
T T T T A .
4 5y - & g g ] R
‘Movement

[ Task

Colored Room [3 Ren

43—

t— Pre-Room

Fig 2. Time Table of the Experiment

Table 1 Uniform for the Exeperiment

CLOTHES COLOR MATERIAL
sweat shirt 1Y 9/1.5 colton100%
slacks N8.5 | cotton70% plyester30%
socks N9 cotton90% others10%
undershirt(1/3 sleeve ; U-type N9 cotton100%
brief N9 cotton100%

Tbale 2. Environmental Conditions of the Experiment

TEMPERATURE LIGHT NOISE AIR VELOSITY CLO VALUE
21(SET)C+0.71 SD  380ix(R) 34.4leq* a<0.10 0.7clo
25(SET)C+0.66 SD__ 400Ix(B) 41.5Leq* *

* air- conditioner dosen't work
** air- conditioner works
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Fig .3 Ratings of <Colder-Hotter> than Pre-Room

as Thermal impression of a Room (revision)
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Fig .4 Ratings of <Cooler-Warmer> than Pre-Room
as Thermal impression of a Room (revision)
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Fig .5 Ratings of <Colder-Hotter> than Pre-Room
as Thermal Sansation (revision)
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Table 3 Results of t-test between Pre-Room's and each
<Cold-Hot> Rating as Thermal Impression of a Room

Omin 20min 40min 60min
21R
25R % *
21B
25B ** + * +

Table 4 Results of t-test between Pre-Room's and each
<Cool-Warm> Rating as Thermal Impression of a Room

Omin 20min 40min 60min
21R * * * +
25R + * % *
21B *x + * +
25B *x * %k * % *k

Table 5 Results of t-test between Pre-Room's and each
<Cold-Hot> Rating as Thermal Sansation

Omin 20min 40min 60min
21R
25R
ks ks bl p<0.01
21B + *  p<0.05
25B + + p<0.10
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c. <Cold-Hot> as Thermal Sansation

Fig .6 Reration of Mean Skin Temperature and each Rates (revision)
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