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Indoor thermal comfort range of naturally ventilated sports buildings
in the subtropical regions
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(School of Architecture; State Key Laboratory of Subtropical Building Science, South China University of
Technology. Guangzhou 510000, P. R. China)

Abstract ; Naturally ventilated sports buildings in Guangzhou were taken as studied object in this study, and
the parameters of indoor thermal environment and the thermal sensation votes of exercising people and
spectators were collected by field measurement and questionnaires respectively. The adaptive thermal
comfort models and comfort ranges of these two groups of people were initially established and then
compared. The results showed that the thermal sensitivity of exercising people in the natural ventilation
sports building is 0. 326 6, which is lower than that of spectators (0.379 9). The neutral temperature of
exercising people and spectators increases with the increasing of outdoor air temperature, which of the
former is 0. 80 C to 1. 48 °C higher than that of the latter. And the upper and lower limits of thermal
comfort range of exercising people and spectators increase with the increasing of outdoor air temperature,
and the lower limits of thermal comfort range of the former is similar as that of the latter, while the upper
limits of thermal comfort range of the former is 1. 86 C to 2. 48 °C higher than that of the latter.
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Fig.1  Field photos of the surveyed surroundings

of three sports buildings
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Fig.2 Floor plans of three sports buildings
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Table 1 Anthropometric information of the surveyed subjects

PO PR SR P/ PR RN

AR/ % cm kg F A/ m? i 1] / 4
%o 24.3 175.2 69. 3 1.81 10. 4
& 22.5 158.7 52.1 1. 45 9.2
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Fig. 3 Layout of instruments around basketball court
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Table 2 Detailed information of instruments

(NS EAN iR MWE AN SR R
MR TES-1341 HAMWE  —10~60°C  £0.5°C
BRI 1~60 C +0.2C
W 0~5m/s £0.03 m/s
LERORITA: S 0% ~100% +5%

MERIREL AZ8778 FIFHRE 0~50C +0.3°C

1.3.2 EMAAHEZFHEA RKAREERNEHTE
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Table 3 The scale of thermal sensation vote

POESE O B R AR AR RYR B e
ZigEgE +3 +2  +1 0 -1 =2 -3

1.4 =R

BRI R AE 8:00-18:00 Z [ H 5T —k
B 60 min BRI 2500 40k 3 A Be. 5
1/NBBE 5200 B 10 min B9 B 8] 16 BIF 58 % 4 4
2SI TR AN T 1, T AE IRl b SR B 5 N 4 Y
ARG B2 2 AN B 5T X S A R WA A B A I BR
Y i W At N 4T 9 BRG2 8 GXAS By Be Al AT AL F #
Ak w2 O 3 57 BYIRS) L IE T 20 min J5 M BFIEE
TR B IR AZ () 45 L 5 R SN B
FXERIE T 20 min NI E NIREESHGE 3 AN
BL RS G i sh A BEAE 35 Bk 3 W E AT i Bk s
2 GXA B Bl 14 T2 30 R 2D , IF T 20 min J5§ K
BHES T4 XA By B 3200 #UR A7 [0 %, 5 )
Bf L S A B A A e T 20 min NIGE NS
., HARSIEmBEmE 4 PR,

10 min 20 min 5 min 20 min 5 min

NARELH

4 KR K B E R HE

Fig. 4 Procedure and time management of field survey
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Fig.5 Prevailing mean outdoor air temperature

during field survey
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Table 4 Indoor environmental parameters during field survey

gZitfER  T./C  Tg/C V./(me+s ') RH/% Top/C

Mean 28.96 28.97 0. 38 67.05 29.27
Min. 21.16 20.59 0.01 56. 05 21.45
Max. 33.41 33.56 1. 00 91. 45 33.58
S. D. 2.6 2.6 0.4 4.2 2.8
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Fig. 6 The Percentage of Thermal Sensation Vote in Each Month
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Table 5 The regression equations of neutral temperature and

outdoor temperature for exercising people and spectators
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Fig.7 Adaptive thermal comfort model of exercising

people and spectators
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Table 6 The regression equations of comfort temperature and

outdoor temperature for exercising people and spectators
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Fig. 8 Comfort range of exercising people and spectators
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