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Human Thermal Responses with Various Local Cooling Methods
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(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract: This paper studies the thermal responses of human subjects with different local cooling methods (radi—
ation, conduction and convection) in hot—humid environments. Through experiments in the hot—humid environments
in the experimental room,the data of subjective feelings were collected and the different effects generated by different
local cooling methods on the local and overall thermal comfort were then analyzed. The obtained results showed that
the time before subjects reached static—state condition differed with different local cooling: the time was less than 5
minutes with local convective cooling; the time was 10 minutes with conductive cooling and 20 minutes with local ra—
diant cooling. In the reference condition,necks,legs and backs exerted large effects on overall subjective responses.
When local cooling was applied, the local body parts which exerted large effects were those which were locally cooled
directly, like upper—arms (local radiation),lower—arms (local conduction) and heads (local convection). Moreover, ac—
cording to the regression results of the thermal comfort vote at 26/28/30 °C, it is the best to choose local radiant cooling
when the ambient temperature is lower than 27.55 °C, local convective cooling with the ambient temperature at 27.55-
28.96 °C, and local conductive cooling with the ambient temperature higher than 28.96 °C, respectively.
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Fig.1 The layout of experimental room and measurement points
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Tab.1 Experimental instruments and measuring range
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Fig.2 The schematic diagram of local cooling
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Fig.3 Experimental procedure
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Tab.3 Scales of thermal sensation and thermal comfort
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Fig.5 Dynamic—state overall thermal comfort
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Fig.6 Static—state overall thermal sensation
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Tab.4 Regression results of LTS and OTS
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Fig.7 Static—state overall thermal comfort
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Tab.5 Regression results of LTC and OTC
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HE ] TS ARG 120 Y= IR A 29 °C
DL, SRR syl 77 PR HEGE 1 38OR © T8
0 R A2 PETIE K, MR R R AL ROR
TR SRR A SRS T 20 X TR e AL =,
ARSOR FH S HI AR, SCHR[3 15 SR 13134 5R FH T A% 18
REVE R R AL TS R G A , BRI N AR A
SR, 5 R A2 AR AL, 2 28 IR EERARAT , R
AL AL S it BEVS 20 A BOAET IS B R .
PEAEFREE TR AR T 28 CCR, IR FH Rl S 14604
SCHR[ 141285 & R+ 1% S A 77 sXUAE O PR B8
P T NMRETE M, AFREAESE PR N FH Hh SE SR AR
SRS AR A Ty 2o foft P sl ) 8 ) ) A o )
FITEAN IR T SE AR T

4 & &

DTEPWEIASE A R R o X E T 321
FHiRFRERES W HE AN R ~/hF
5 min, AT ESHEA T 10 min, RIEFHESHES 20 min
ARBIFRE.

2) AN JRy A T SO AR A 85 v 37 1 Ik
JERFEARRE BEIRAN], B B mT 4232 R R DX (] 43551 A
23.78~29.72 C (4 4} ).23.96~30.49 C(f£ ) 25.85
~29.53 COXF ).

3)AH L TR RR L, Jmy A A v 38 1 5% 1 A2 38 SR
BRI, U HEARIASON AL, R
B, CEIETIE. TEREBARATERT X R R
S R e R B AR A5 43 0 A R R i) (T
(5 S B IR (X

4)VIET 3 B A AR ERT , A ] s A a0y A A
[F) FA) A I B DX (). R BEAIR T 27.55 R, Rl
PRIV BPIE B fe s ;. ENIRIE SN 27.55~28.96 C
B, JR T X i AL v T 305 B A v 5 & N IR BE o T 28.96
CI, Jry oAl AV 7 35 FE 5 .
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