MEASURMENT OF HEAT TRANSFER
CROSS-
VENTILATED INDOOR SURFACE
USING FULL-SCALE MODEL IN A

COEFFICIENT ON

WIND TUNNEL
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Cross ventilation has the effects to give comfortable feeling by
forced convection without any artificial mechanisms. As for the
nighttime, it is also useful for cooling down the structure of
Keywords: residence._ Ir? this pap?r, to clarify the'heat-removing rate by
Cross-ventilation, Mass transfer coefficient, Evaporation, cross ventilation, the wind tunnel experiments were performed
Full-scale test using real scale model house. The distribution of mass transfer
coefficient on the floor and indoor wall surfaces were measured
by water evaporation method using filter paper. Then heat
transfer coefficient was estimated by supposing analogy
between mass and heat transfer and its relation to the indoor
airflow was also investigated.
r:% (6) ~
N ey
o 0 (2) \ 0 10
8 @) 1@ o @ / o @) o
sttt =T
F/T -
L 335 J
I< =1
oo
an ¥
(5)
(6)
2.1
1 ]
@] m
5 9.5 8.5
@ (@) 3 4 (5)
5.56 © )
0.5 ®) 9 (10) (11)
*1 *1 Professor, Nippon Institute of Technology, Dr. Eng.
345-8501 4-1
* *2 ATSUKI-KOUJI, M. Eng.
*3 *3 National Institute of Land and Infrastructure Management, Dr. Eng.
*4 *4 Building Research Institute
*5 *5 Building Research Institute, M. Eng.

*6

*6 Professor, Hiroshima Institute of Technology, Dr. Eng.



196

(Le)n

12

29cm

28] S0
- L -
1500 e ot
- — T —
A c |§
B D E
I E—— 1
E“ ey
i
I s ! R I -mmll
L 5 ik
F-a T
'=_’ THUARE
Elmn |
| | P
0.83 2)
5cm 3
A D 420mm 196
70mm
45cm 230 710 1190 1670 2100mm 5
90cm 180cm 50mm 80mm
2.2 10Hz
1)
2mm 60mmx 60mm 1mm
180mm 420mm edge 1190mm 52
0 15 165
3
0.55¢ 1
1mme (17100 15
) 30 3m/s
(0.1mg ) 20
5cm
(k)[kg/m2.s.(kag/kg')] (119cm)
Xs Xa 1
E [ka/m2.s] Xs C 4W/m?2
[kg/kg'] Xa [ka/kg'] oc 10 12 W/mz2
[W/m2.K]
ac C=(Le)"x k 2) A B
Le C [J/kg.K] n
2/3 B D



“//// I“I///

| J S Vk<l///

v\‘\‘\‘\‘\\\‘«//‘/
XN 4 N I e

JLY Y by pidai=s

X1

y - //'/77///7’»‘

e RN
e e v,

-~ ~ - - - ‘——‘ [T - - - |- - - Tr \‘(\i
P re, = 1 B Y YT ER j, N R
“ V2% i via > il 1 XL BT
i J VTR > /"*Aun»w ' R NN EAIR,
‘i YV sy = ! - J\*‘Aﬂz ~ i Ve F'vy=—~==~\
\ ‘\(“‘\‘\‘ "\" /J \kr(“ «<\)" ‘4" <4<‘\‘V
mANZ ﬁ_—*»“‘f—_ %%\‘;:j =7 S —)—{ A= A e
\.,v«>r£A“‘, -‘\\»\PVVV(“ 4L \\\ S g
4A‘Y“ "“‘ll “\ PR g gl g :r\ \g»»»»r([
) i - 1 4« 4 vvd = nnm A\ 1\\\\\\\‘;;‘
i @ f“"“ bVdaa o = aq U 'l&\ N\ A
i N Yy 1 AAAAA4;' Y by s N

r Y v SOa\ ! [N \\\\\‘
‘>’/"-|""~—"‘r \““11"“ A\‘?/_’ \<~<‘<'>,|‘~\ L
X1,X3, \x%

5cm 29cm 119cm

s

5cm 29cm 119cm



20 20 20
< <
18—«1»4»+<l»0 ~‘— 18 —— oo‘— ‘— 18——‘—«%Pal—
16 —— e 16 —— 16 | L
c O S I B SR G e B |
14— 5 S © X114 — wo " X4 b o
£ (3 £ b (34 £ >
=12 | ° ° 8| =12 |— =12 o
2| e St [ 2 ziradnl I W R g
10 | 0%%0000 Fe o 10 — ° o 10 %o 009
st ©° 0050 o ° 8 |— o [} E— o -
8 4 o ©
GJ«)&O - _ 6 > 6 — o%————
4 JF Jﬁ 1 4 o 4 S \
<
2 [ ——a=11U0s| 2 f o =12008) o) o =13U 06
o ‘ ‘ L L 0 1 1 1 1 1 o ‘ L L
00 02 04 06 08 10 1.2 14 1.6 00 05 10 15 20 25 3.0 00 02 04 06 08 10 12 1.4
5cm [ml/s] 29cm [m/s] 7cm [m/s]
10 5cm 29cm 7cm
2.0
<o
5cm 1.8777077777
16 | ° o
X1 7cm X3 14
(X1) 1.2 8«
1.0 B
X3 B - Bk
S0 ¥
B
0.6
0.4
10 0.2 |
0.0
5cm 30cm 0.0 0.1 0.2 0.3 0.4 0.5
29cm [m?/s?]
11
a b a A 3.0
b B ° ‘ ‘
25 | ‘ ‘
20 |
0.6 ‘ ‘
15 | °
- <
g %o J < O Jo ° a 00
10 fsv—s5d g 1
o OTO
05 [
(TE)[m2/s?]
TE= ox2 0y? 022 (3 0.0 ‘ ‘
OXOyoz XY z [m/s] 0.0 0.1 0.2 0.3 0.4
7cm [m?%s?]
119cm a 12
10 11
1
AW/mzK 527  pp.69-76 1997.1
10 12w/m2K 2.5 2) 6
3 407 pp.11-25 1990.1



