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1. THERMAL ENVIRONMENT

Shigeru GOTOH, Kazuo FUKAI

Yokohama National University

On an investigation of comfort, "healthy and comfortable states" must be a
goal. As for thermal comfort, human being is regulating its own body temperature
in the thermal environment varying from intense cold to intense hot. Thermal
comfort states explained as "the condition of mind which express satisfaction
with the thermal environment” is almost same as thermal neutral sensation.
Moreover, thermal comfort states is not the different one form the threshold of
regulation by skin blood flow which enables least physiological load.

SET* (Standard New Effective Temperature) proposed by Gagge et al.,is based on
the numerical model of body temperature regulation which functions similar to
human physiological reguratory response. In this paper, a progress of SET®
calculating programin these twenty years is explained. Thermal comfort zone
defined in ASHRAE Standard 55-74 was found the same one in Standard 55-81, and
appeared as 22.0~25.4°C of SET*® calculated by new program(1986 ASHRAE Transaction
P0-86-14 No.1,Gagge et al.). We made a subjective experiment by 7 Japanese,
varying the thermal condition up to 31 cases. This resulted that Japanese
thermal comfort zone was around 22~26°C SET*, and was corresponded well to
ASHRAE Standard thermal comfort zone.

The following points are left in futher studies.

(1) the critical humidity on thermal comfort, lower and upper limit.
(2) the influeﬁce and upper limit of air velocity on thermal comfort.

Correlation between the lines of constant wettedness and effective or

ineffective regulatory swetting and maximum swetting limit is also needed to be

investigated further to make a sure use of SET"®.
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Table 1 Difference of conditions for calculating
"old" SET* and "new" SET*®

IHSET"® HSET®
=K [ ke ) 81. 7 70. 0
g {m ] 1. 77 1. 73
s [ w*] 2.0 1. 8
REEANBR( T ] 36. 6 36. 8
BREREMEI C ] 34. 1 33. 7

b. BEEMBHETCOLD A L5&EHRD
ABBEERBCREBXh-84. HSET®* TR
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T. ZOEIE19715EICGagge SICK Y RBERESh T o
SAVPOSROOGSNTFZESET tFZx16h,. HFILWS
OS50 LAE (FTSET* ) LUEHEFRLEZBLB
bh3, HSET® Tik. BRERKEELHEMNEE=50%,
SREE= 0.1~0.15 m/s, [EHR’=1.1 met, HXH=
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Fig.1 Variation in physiological temperature
regulation controls with air temperature
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Fig.2 Correlation between SET* and whole body thermal
sensation votes
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Fig.3 Regression lines between SET* and whole body
thermal sensation votes
(Comparison between male and female)
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Fig.4 Regression lines between SET* and whole body
thermal sensation votes
(Comparison between each subjects)

<EHAMK>

1) ASHRAE Handbook 1985 Fandamentals

2V SN - A hBEBDAOMNE, BAMIO - ALY, 53-8

~38 , (1979)

3)A.P.Gagge . J.A.J.Stolwijk , Y.Nishi :AN EFFECTIVE TEMPERATURE SCALE.
BASED ON A SIMPLE MODEL OF HUMAN PHISIOLOGICAL REGULATORY RESPONSE .
ASHRAE Transactions VOL.77 , Part 1 PP.247 ~262 {1971)

4)A.P.GAGGE, Y.Nishi, R.G.Nevins:THE ROLE OF CLOTHING IN MEETING FEA
ENERGY CONSERVATION GUIDELINES , ASHRAE Transactions VOL.82 , Part 2,
PP.234~247 (1976)

5)A.P.GAGGE, A.P.Fobelets, L.G.Berglund:A STANDARDPREDICTIVE INDEX OF
HUMAN RESPONSE TO THE THERMALENVIRONMENT , ASHRAE Transactions VOL.S82
,Part 2B, PP.709 ~731 (1386)

G)AEE, M, B, HEfh :SET® rEAKEONFELOVNT (201 -
F02) , BWEAPRHMBASMFAM PP.1037~1104 (1990)

TR, M, FE, OB :SET® tERSRORFKII>VWT (£03)
, HEPERRMASMMB M PP.1105~1108 (1930)

, pp.31

NI | -El ectronic Library Service



