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A Study on the Establishment of the Optimal Temperature Limits for Man’s

Thermal Comfort in an Asymmetric Radiant Space

Jang Yeul Sohn* Sung Hoon Kong**and Yong Jin Yun***

ABSTRACT

The low-temperatured radiant heating System like a panel heating system is recognized as ani-
ce means to make comfortable indoor environment. Perhaps, ‘ Ondol’ would be a typical example
of the Panel heating system. Nevertheless, Occupants in a radiantly heated Space which has an
asymmetric radiant field may feel thermally discomfort due to the asymmetric radiation.

The aim of this Study is to suggest the fundamental technical data for establishing Standards
of thermally comfortable environment when designing a radiant heating System.

Thermal distribution of indoor environment and the skin temperature of the occupants were meas
ured at experimental room in KIER (Korea Institute of Energy and Resources). Whole /Regional
thermal and comfort Sensation votes of the ocoupants were taken simultaneously in order to in-
vestigate the relationships between thermal environmental factor and the occupants’ responses,
The effect of an asymmetric radiation on thermal environment and the occupants’ responses
was analyzed by usihga v.r.t.(vector radiant temperature).

By this means, the thermally neutral limits for the ambient air temperature and the floor sur-
face temperature by the occupants’ responses were Obtained, And the recommended temperature
limits of the indoor surface were derived from the experimental work and the theory of radiant

and will provide thermal neutrality for man without any discomfort on the part of the-body.
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Fig.1 Section of the experimental room in

KIER

_ Table.1 Experimental room conditions

Floor area { n’ ) 7.68

WXDxH (m] 3.2 x2.4x2.3

Heating system Ondol heating system

Thermal
insulation [ mm ) Polystylen: foam 50
(wall,ceiling) pairglass 12 + single

( window ) glass 3
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Fig.2 Measuring points for thermal environ-

mental factors

Table .2 Measuring instruments and methods

FACTORS SB‘g\If' UNIT INSTRUMENT METHOD
1) Ambient air | Ta T + Asmann dry-wet bulb ther-|- Location: be equal to
temperature mometer Fig. 2
(SATO KEIRYOKI ) For each Subject, measuing|
- C-C ( copper-constantan ) times are 5 forall factors
X thermocouple (0.3 mm ¢ )
2) Relative ¢ % Hygrometer be equal to 1)
humnidi ty (PACER DH-100)
3) Air v m/s | + Anemometer y
velocity (KANOMAX 24-6111)
4) Globe T, ‘C | « Globe thermometer "
% temperature
E 5) Floor sur - | Ty C + C-C thermocouple Location: 4 points around
g face tempe- (0.3am ¢ ) the subject
g % rature
8 6) Wall surface| T, ‘C | + be equal to 5) Location : 1 point for
= temperature the center of each wall
7) Ceiling T. c " Location : just upper po-
sur face int of subject
temperature
Skin T - C-C thermocouple
g temperature
%’ 1) Foot
n 2) Hand
3) Forehead
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Table 3. Antropometric data for the subjects

Aoz & 539 WE ¥ RMAEES 3%

Number Age { yrs.)

Height [ em )

Weight [ kg ]

Body area { o7 ]}

L

15 26.9 +1.71

171.6 + 4.5

60.7 4+ 6.2

1.67

1.
2.

Standard deviation

Eq.by Fujimoto :

A(ch)=W 0,444 (kg I XxH0.663 (cm J X 88.83
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Table 4. Thermal resistance of clothes

Clothing ensemble Icl(clo]

Sports wear upper 0.49
lower 0.49
T-shirt with long Sleeve 0.24
Undershirt with short sleeve 0.09
Panties 0.05
I total 1. 36
| YN 1.12

3 1

= Itnlnl X I + 1_6

(FAD ERKR 2 BIEHE

E At % | & & H(clo]
g ¥ & *k 0.49
T 0.49
P I 0.24
ul ol o] o A = 0.09
B E) 0.05
Liotal 1.36
Iclo 1.12
:Itotd X%+1.16
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Table 5. Contents of enquetes

(4) (B)
» Whole body thermal

« General infor -
mation for sub- and comfort sensa’-—
jects tion

« Health condition |+ Local body thermal

« Ordinary physical| and comfort sensa-

constitution tion

BEE 9 poBe) REZE ASHRAES
BEIEG ool A 7h o] o] &=l [AE-L
By 4R E | (Psycho- physical voting
scale ) g o] &3tk Table. 6 2 & FffolA
o] &% ASHRAE Y &k - i REojd

Table.b Voting scale

Thermal sensation | Comfort sensation

1.(-3) Cold 1. Comfortable
2.(-2) Cool 2. Slightly uncomfor-
3.(~1) Slightly table

cool 3. Uncomfortable

4.(0) Neutral 4. Very

5.(+1) Slightly Uncomfortable
warm 5. Intolerable

6.(+2) warm

7.(+3) Hot

2) B#HBUR =S A

(1) e
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Table.7 Effect of the ambient air temperature on relative frequency of discomfort
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Thermal sensation [ % ) Dissatisfied [ % )

Ta (7T Number of votes
-3 {~-2|~-1t]0 |+1]+2 |+3|Coldjwarm| Total
16.3 ~ 16.7 1 100 -
16.8 ~ 17.2 1 100 -
~ 17.7 2 100 -
~ 18.2 4 25 5 25 25
~ 18.7 3 100 -
~ 19.2 4 1001 -
~ 19.7 1 100 -
~ 20.2 5 20| 20} 60 20 20
~20.7 11 27| 78 -
~21.2 6 331 17| o0 33 33
~ 21.7 7 27| 5T 14 14 14
~ 22.2 9 78| 11| 11 11 11
~ 22.7 6 17| 33| 17| 33 33 33
 ~23.2 10 10 40} 30| 20 10 10
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Tf (] Number of votes L , 5 . s Unc%rr:)/iogtable
246 ~ 25,5 1 100 100
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~ 29.5 6 33 67 67
~ 30.5 6 50 50 50
~ 31.5 11 91 9 9
~ 325 18 94 6 6
~ 33.5 6 67 33 33
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~ 31.5 1 100 -
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~ 405 3 100 100
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perature on the floor surface tem-
perature
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