S8 AT A A48 (F2%), 209~214, 2005
Journal of the Environmental Sciences

CRLHAl MUPSZH0 B o7
- 25 H JIR&EZ0) et 2Lz -

d8

(20054 18 25 H<; 20054 28 23Y A

g
GE AX|LI0{, ’””EHEF' SRR T ]

EH
=

)

The Study on Indoor Thermal Environment

during Convection Heating
- Thermal Comfort by Indoor Air Temperature and Velocity -
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Division of Env. Eng., Pukyong National University, Busan 608-739, Korea
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Draft is defined as an unwanted local cooling of the human body caused by air movement. It is a serious
problem in many ventilated or air conditioned buildings. Often draft complaints occur although measured
velocities in the occupied zone maybe lower than prescribed in existing standards. Purpose of this study is to
clarify the evaluation of thermal comfort based on temperature and air velocity in winter. Experiments were
performed in an environmental chamber in winter. Indoor temperature and air velocity was artificially controlled.
The experiments were performed to evaluate temperature conditions and air velocity conditions by physiological
and psychological responses of human. According to physiological responses and psychological responses, it was
clear that the optimum air velocity is about 0.15 m/s and 0.30 m/s.
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Fig. 1. Experimental setup for experiment.

Photo 1. Subjects during the experimentation
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Table 1. Mean air velocity and turbulence intensity of experimental setting conditions

Setting Mean air velocity sD Turbulence 18 21 24

air velocity [m/s] (m/s] intensity [T] [T} [T]
0.15 0.15 0.02 13.78 0 0] 0

0.30 0.29 0.04 11.86 o) o) o)

0.45 0.45 0.04 9.58 o 0 0
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Table 2. Anthropometric data of the subjects
Subjects Num. of Subjects Age Height [cm] Weight [kg] Body Area’[m’]
Female 6 22.4+1.13" 161.1£2.9 52.4%7.1 1.53+1.02
Male 6 21.8+2.04 170.8+5.31 60.2+5.92 1.6920.89
*Takahira's Equation: A =71.46 x WO x g0
“Mean * SD.
Comfort Sensation Vote
0 1 2 3
Comfortable Slightly uncomfortable Uncomfortable Very uncomfortable

Thermal Sensation Vote

-1
Slightly cool

-3 -2
Cold Cool

0

Neutral

2
Warm

1

Slightly warm Hot

Fig. 2. Voting range of questionnaire.
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Fig. 3. Flow chart of HRV analysis.
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Fig. 4. CSV of experimental conditions.

Table 3. Paired sample t-test
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Fig. 5. TSV of experimental conditions.
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Fig. 6 Relationships between MST and TSV.

35

212

0.15m/'s = 0.3ws
25 0.45m/s - - = -43% (0.15mVs)
(0.3m/s} = — A1# (0.45m/s)

— ]

21
Room Temp.(C )

23 25

Fig. 7. CSV regression between air temperature and
air velocity.



A AWEEF 3 4+

« 016ms = 03ws
ot + 045Ws - -8 (0.16m/s)
~——¥ (03w/s) — — MY (0.45m/s)

-1
_2 b
_3 ]
17 19 21 23 25
Room Temp.(C)
Fig. 8. TSV regression between air temperature and
air velocity.
0.3m/sY WE ALo] 227Tol4 Hojof 2o
of x8gg& & 4 Utk Fig. 82 AL - F&E A
ALY g JERT. qdr|E L¥E F
HIG(TSV 2050 A2 THER ¢ 4 3l
th, F40) 0.1om/sY W ALo] 221To)d =l
oF 3, F%0°] 03m/sY¥ W A&o] 229Te|4

3l
A

FHojol 2y FYPFG x¥¢E S
33 BEHNLE
Fig. 05 HdAE0] Ang FOoZRE I3 B
A ng# 1SO 7730914 A& DR(Draft Rate),
a3 PPDEE ¥ aE AHelrh ISO A& Draftell
o3 JAERZELGDR)IE e Joz Yehldoh

DR=(34—1,)*(v,—0.05)"%2% (37 SD+3.14)

% % geh,

DR : Draft Rating [%]
ta: F712% [T]
ua'jé?‘”‘ [m/s]

D: 40 AFH2} [m/s]

a8ln ERAREE HEAY FRHEAETHINE
712 8t Fak)

BN E=(EH N 4 (scale 1,2,3)/F AILF)x100

o714 EFAugo] DRetEct 433 =4
EfU=d o]AL DR#el 293744 S 3
e Zogs 7)1Foeg stong ool W}
AR B AYPolHE F& Aoz 93 27 =2
A Fe347] Wi Aez Hgdo a8z A

2 W PPDHE EHNL & FAVSHA T, H A
LE7F & 999X E DR#tel PPDyET} £

Angl ARG oA DRAEA0] 7159 v
FAE, BEESl 99 o Wi, PPDUEA
e JHEE, Aol Wsel US| BEolg)

Wb 129 FARE o, FY Helaoln A
e g URZEY 9%e B Al

Lo 7]'”""%‘—‘«, i)

213

Discomfort rate, DR (%)

T18v16 T18v30 T18v45 T21_vi5 T21v30 T21_v45 T24.v15 T24 v30 T24_v45

Fig. 9. Relationships between discomfort rate and DR/
PPD.
35
—e—24T-0.15m/s
30 F —B—24C~0.30 m/s
—A— 24T-0.45m/s
25
[y
-
T 20 T
z
Ts
s
10 b
0.5
0.0 —

10 20 30
Time [min.]

Fig. 10. Time-series variations in MF / (LF+HF).
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