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Basic Study on Creating Ecological Residence Space

— A thermal environment study of the aged —

Dong-Gyu KIM - Byeong-Yong HA - Jong-Soo KUM - Yong-Hyun CHUNG'
(Pukyong National University)

Abstract

Creating standards on thermal environment has been organized traditionally based on the
youth and the manhood who are in mainly active layer of a society.

However, traditional creating standards have differences from the physiology of the aged
who have weak physical ability than younger person. As a result, it causes a health
problem of the aged. Therefore, In this study, we had a basic study to create a
comfortable thermal environment which had considered to a physical ability and a
physiology of the aged, and build a ecological residence space to maintain health.

We had several experiments with the aged; Experiment, Comfort Sensation Vote, Mean
Skin Temperature and Analyzing HRV. The result have following by:

1)For the aged, the summer recommend temperature, 26C, is appropriate within first
30 ~ 40 minutes, but it should be increasing the temperature after that time.

2) By considering PMV status and thermal feeling of the aged, they are prefer to higher
temperature than normal setting of air—condition system.

3) In the condition of the summer recommend temperature, 26C, they had answered in
neutral or comfort with the comfort sensation vote. However, we had figure out that they
had stress in a lower temperature by analyzing the result of HRV.
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<Table 1> Experimental conditions
Temp. . o
RH 26 [C] 28 [C]
) 25.8+0.1C 27.9+0.2°C
40 %] 43.7+0.3% 40.6:0.6%
. 25.8+0.2C 27.7+0.2°C
55 [%] 52140.4% 55.9:0.9%
) 25.8+0.1C 27.7403C
70 [%] 71.8+1.4% 67.0+4.6%
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<Table 2> Anthropometric data of the subjects

Number of Ace Height | Weight | Body Area
subject 8 [em] [kel [m]
4 733 | 1523 57.2 1.6
+4.2 +2.6 +6.5 +0.1

[Fig. 1] Subjects during the experimental session
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<Table 3> Measuring Instruments

. Measurin
Subject Instrumer:gt
. Thermocouple
Skin Temperature [T-type]
Electro- LAXTHA
cardiogram QECG-3
Body Blood Pressure National
Pulse EW274
. OMRON
Obesity HBF-301
Eardrum Braun GmbH
Temperature IRT4520
Temperature Thermocouple
Of a Room [T-type]
Environment Relative T&D
Humidity TR-72U
Temperature YOKOGAWA
Storage MV-200
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[Fig. 3] The relationship between relative humidity
and MST at 26°C
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[Fig. 41 The relationship between relative humidity
and MST at 28C
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<Table 6> MST difference in experimental conditions

26C 28C
start | finish | diff. | start | finish | diff.
40% | 338 | 324 14 340 | 335 0.5
55% | 335 | 321 14 340 | 33.3 0.7
70% | 33.7 | 325 1.2 342 | 334 0.8
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[Fig. 6] Skin temperature flow at 26°C, 55%
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[Fig. 71 Skin temperature flow at 28°C, 55%

2. T

HO

[Fig. 8], [Fig. 9= A= Ate] w& A
A1 2W7ZHTSV: Thermal Sensation Vote)Q] ZA|
W3lolt) 32C 2 A" AA 308 e BEF
= F 24 BF +1(slightly warm) F=
a3, A% zxoez AAE BAR g4sh
719l -1(slightly cool) PR X Ry

PR

=
==

—+—26°CE40% —W—26°CE55%  —&—26°CETO0%

TSY
o

1 Pre-test
Room P
-2

0:15

0:30 0:00 0:20 0:40 1:00 1:20

Time(hh:mm)

[Fig. 8] Thermal sensation vote flow at 26°C

- 158 -




AZte) ZFtel wel 26T AAzANAM= 20
o A 40% Alo]o] -2(coo)HE=Z F7FaA T
Wl 28C ZAoAe MWHFoz -1~0 WIE
FABIAT o]Hg A= FEvF2xe 2
A HHGFE Hoju= ARt LAISAH-

[ 2 IE=1

R

——28'CE&40% —W—28'C&S5% —a—28CETO%

4
) E\\
-1 | Pre-test %‘

Room

TSW
o

0:15 0:30 0:00 0:20 0:40 1:.00 120

Time(hh:mm)

[Fig. 9] Thermal sensation vote flow at 28°C
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[Fig. 10] Comfort sensation vote flow at 26°C
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[Fig. 11] Comfort sensation vote flow at 28°C
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