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Physiological Response of Human Body by Temperature Change

-Part 2: In Priority to Pulse wave-
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ABSTRACT: In most existing research, it is difficult to evaluate thermal comfort exactly
because of reflecting individual ideal or psychological response by subjective questions.
Physiological variable was selected in this study to evaluate objectively thermal comfort.
MST was appeared very sensitively in indoor temperature and can express correctly thermal
comfort of human body. The results of CSV are different each individual feeling sensation, so
is difficult to evaluate detailedly thermal comfort unlike TSV. But the results of PP, Alx, ED,
SEVR are greatly related to temperature change. So thermal comfort is evaluated more
objectively by using PP, Alx, ED, SEVR on behalf of TSV, CSV. Human body was
presented physiological feedback by temperature impetus and specially, tendency of heart rate
agree with temperature change. Physiological reaction was showed sufficient possibility
availing evaluation index of thermal comfort. In the future another one needs to review
beside the selected physiological variable.
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Table 1 Specification of the chamber

Environmental chamber
Temperature range DB 5TC~DB 45T
Humidity range RH 20% ~RH 95%
Cooling capacity 13,500 Kcal/h
Heating capacity 17,200 Kcal/h
Humidifying capacity 30 kg/h

750mm
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(A) Schematic of the chamber (€] Subject

Fig. 1 Schematic of the chamber
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LR Temperature Change
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Fig. 2 Experiment Procedure
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Fig. 3 Indoor Temperature Change
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Fig. 4 Indoor Temperature
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Fig. 5 Thermal Sensation Vote
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Fig. 6 Comfort Sensation Vote
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Fig. 7 PP results of Pulse Wave Analysis

300

250

200

150

Alx Rate(%)

100

50

0

32T 20

32T 26T

O A Section

100

100

OB Section

1mn

m

m € Section

274

169

Fig. 8 AIx results of Pulse Wave Analysis



422 Alx (Augmentation Index) 7}7y dA s kS 7FA 32 EDE AU L% 32T
Fig. 8elA4+= Alx7F Au2% 32TeA 20, 2 A 26CE Wstste A9 AQstH AR A
6C HH7te 27dA S7tetdoh 28 4 dAs e 7HRh o)A sl Aztoly A
227l ZA GolAE 20C A$ 26T Hu} Alx 214 wkgo] A ATt & 4 Qdrt
7F o 3A F7rska ek ol AL A=t Uy
7hAA date] A HwsA = A on| g 43 HRV 243 s A H
423 ED (Ejection Duration) A1RoA HRVEAS F3 A% LF/HF<
Fig. 95 ®yd A7} 32ColA 20, 26C = SDNN2 AUl 2=wste] dfste] Al vkg-
s7stiA ED 94 it 227k WE vt < 29 Fig. 11e] vebdl CSV #%3 Fig.12
W QA= dd5s A gasdA A 5 of el LE/HF #& vlue] i Ad&: ¥
A GA FdEs AS & 5 Ak sho] wet 1oghe] Aol dAsE e &
ATt E3] LF/HF+ QA7 22252 2 F
424 SEVR (Subendocardial Viability Ration) H 2EYAE ol A AY] EAdo] g
Fig. 10914 SEVRE AW%=7F HE7bd A of AU2%=e] g HAHAS 2EHAE W
FoATh v LA s o] FolA| WA A w2 ke Ao Hrhrb Jbsskdh whi
SEVRo] 453t Fed #4459 Ao Al of Wy EAS Tl dojxl PP, Alx, ED,
22 FTFEE dgor AUY2nWite A Ao SEVRE Au==wstel 1 gkl gkl dAst
gt A FHES Algkslr] s 3 st 2AYY HEE B SZE A YEE e
2Eze] e ATtlME EDE A9’ 7
A% 32T A A7l A PP, Alx, SEVR Zkel kol dZdstsitt.
320 — 0 U—. u—- M
290 -
g bl s fo
a 260 |- § /\
P O
230 -
20 oot 2T 2CoRT [ st 32T 26T 32T 82T
oA Section 300.45 311.46 299.96 0 A section -1.08 —0.74 ~0.63
OB Section 287.15 307.52 296.65 OB section —0.44 —0.21 -0.63
m C Section 286.00 293.96 297.78 m C section -0.66 -0.28 -0.56
Fig. 9 ED results of Pulse Wave Analysis Fig. 11 Comfort Sensation Vote
15 10
B oo
b
o L T
o - _
2] — e P e T e
05 -1 | .-
o lbd | R T e
0 I seromot 32T—26T 3To3T ° RT26T 32T %RT
O A Section 1.09 1.03 1.03 O A section 3.06 2.64 .98
0B Section 1.27 1.17 1.05 OB section 4.34 217 263
B C Section 1.44 1.29 1.10 m C section 3.06 2.62 3.70
Fig. 10 SEVR results of Pulse Wave Analysis Fig. 12 LF/HF results of HRV Analysis

_27_



-
a

32¢—20T 32C—26T 32¢—32T
O A section 1.06 0.78 0.66
OB section -0.69 -0.09 0.50
m C section -1.53 -0.29 0.69

Fig. 13 Thermal Sensation Vote
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Fig. 14 SEVR results of Pulse Wave Analysis
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