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43

225 2

225 2

415

414

22

4.20

x 1

v

4.14

44

1

2

ded
44

41

x 1.5

72—
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PPD
416 4.18

14:00 .

4.4 PMV SET*
4.20
PMV DISC
1:00 . 7:00 .
PPD
415 420
PMV PPD DISC
17:00 . =
14:00 .
421
22

421

118

TSENS

TSENS

17:00 .



1 x1

4.1%

15

0.4%

(cross ventilation)

X 15
172

PMV  SET*
163  SET* 0.15 °c
421

(single side ventilation)

421

119



44

PMV
2.33
2.33
2.33
2.30
173
173
172
173
172
172
1.76
2.31
2.36
2.31
2.32
1.66
1.66
1.64
1.65
163
164
173

PPD
65.07
64.30
64.88
64.87
58.52
58.56
58.44
58.46
58.34
58.38
58.95
65.51
64.64
65.11
65.08
57.38
57.49
57.22
57.26
57.00
511
58.28

To
32.02
31.98
3201
3197
30.96
30.96
30.94
30.95
30.93
30.94
31.03
32.10
32.05
32.09
32.02
30.85
30.87
30.82
30.85
30.80
30.82
3101

ET*
32.50
3245
3249
32.46
31.62
31.63
3161
31.62
31.60
3161
31.68
32.56
32.50
32.54
32.50
3152
3153
31.50
3151
3148
31.49
31.64

SET*
30.08
29.66
30.05
29.87
28.79
28.80
28.78
28.79
28.77
28.78
28.86
30.21
29.76
30.15
29.96
28.67
28.68
28.65
28.66
28.62
28.64
28.80

DISC  TSENS

178
167
L
174
145
145
145
145
145
145
147
181
170
1.80
176
142
143
142
142
141
142
1.46

141
135
140
138
113
114
113
113
113
113
115
143
137
142
140
111
111
110
111
110
110
114

t

3203
31.99
32.02
31.99
3147
3148
31.45
3147
31.44
3145
3157
3212
32.07
32.10
32.04
31.49
3151
31.45
31.49
31.42
31.45
3L

RIL
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15

FIB
114
112
114
113
112
112
112
112
112
112
11
114
112
114
113
11
111
11
L1
111
11
11

2

472
4.66
4.1
472
4.54
454
4.56
4.54
4.57
4.56
451
4.68
463
4.68
473
4.44
4.42
449
443
449
448
4.36



PMYV

SET*1 C

8 FT (2inD)
75 (]_’2]
EI01]
810
02

(dni,-2)

Average = 2.36

LB —a— 1.00%
—®—250%

35 . — .- e A I R, <42 500%

/x/x—x\x x__,.-X\x\x —X— Mean

---O-- 95.00%

25 | - ,
—0—97.50%
—4—99.00%

15 |

Jan Feb Mar  Apr May  Jun Jul Aug Sep Oct Nov Dec
-
LARU Average = 29.76

4.15 225 2



—a— 1.00%
—— 250%
5.00%

— X— Mean
0 95.00%
1 97.50%
1 9900%

PMV

1 Average = 2.36

100

—*— 100%
— v — 2.50%
5.00%
— X— Mean
-0 -95.00%
—0— 97.50%
— A— 99.00%

Coincident PPD

1 Average = 64.64

4.16 225 2



SET

45

35 -

25

45

35 4

25 -

45

35

25 4=

4.16 (

13

13

15

15

i

7

19

19

2

2

23

23

2.25

123

-100%
20070
5.00%
— X— Mean
-0~ 95.00%
97.50%
99.00%

= 32.05

== 1.00%
-2.50%
5.00%

— X —-Mean

--0 -~ 95.00%
-07.50%
-09.00%

Average = 32.50

— *— 1.00%
—+— 250%
5.00%
—X— Mean
95.00%
—0— 97.50%
— A— 99.00%

Average = 29.76



BISO

TSENS

124

—A—100%
e — 2.50%
3 5.00%
—X — Mean
5 ¢0' 95.00%
-0 — 97.50%
—U— 99.00%
;
1 3 5 7 9 11 13 15 17 19 21 23
1 Average = 1.70
— A— 100%
— ¢— 2.50%
3 - 5.00%
— X — Mean
i 0 95.00%
—0— 97.50%
— 0— 99.00%
1 i
1 3 5 7 9 11 13 15 17 19 21 23
1 Average = 1.37
# — A— 1.00%
— o— 2.50%
35 5.00%
— X— Mean
25 e0-0- 95.00%
—0— 97.50%
— A— 99.00%
15
1 3 5 7 9 11 13 15 17 19 21 23
1 Average = 32.07

416 () 2.25 2
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Between right and left

—A— 100%
— o — 250%
o
= 5.00%
qé' | 2 — X— Mean
L
= — 0--- 95.00%
.S
3 —0— 9750%
[a=
— A— 99.00%
0§
1 3 5 nooB 19 3
1 Average =0.16
Between front and back
—A— 100%
— o — 250%
L
= 5.00%
D
= 5 —X— Mean
Q
= f -0 - 95.00%
.©
5 O ~. ¢ - — o750
oc =X
— A— 99.00%
0
1 3 5 7 9 11 13 15 17 19 21 23
1 Average = 1.12
51— A— 100%
-e— 250%
o
E L 5,00%
D
% £ } — X — Mean
= £ | 10 - 95.00%
= 1
S & 57
Z « & —0— 9750%
o !
; — A— 99.00%
0 @
1 3 5 7 9 1 13 15 17 19 21 23
1 Average = 4.63

416 () 225 2



PMV

SET*1 ¢

126

100
IT (2inf)
75 2 (12
El(01]

45 .

35

25

Jan Feb Mar Apr

4.17
225 2

Jun

May Jun Jul

U0
Bf27)
(12

Average = 28.62
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—&— 1.00%
—8—250%
<-4 - 500%

—X— Mean

PMV

<+-O-- 95.00%
—0—97.50%

—4— 99.00%

i\ Average = 1.63

100 -

—*— 100%
— o 250%
5.00%

— X— Mean

1«0 95.00%
97.50%
99.00%

<O
Ok
g

Coincident PPD

1 Average - 57.00

4.18

225 2



SEP

128

45 —A— 100%
— o — 250%
35 5.00%
— X— Mean
a1 0' 95.00%
25
—0— 97.50%
— A— 99.00%
55
1 1B 5 7 9 A B
1 Average = 30.80
— = 1.00%
—*— 2.50%
35 5.00%
— X— Mean
-0 95.00%
25 .
97.50%
99.00%
1T B 5 7 9 A B
Average = 31.48
4 100«
-o— 2.50%
35 - 5.00%
7 x_x/X—X~X’*’x‘*’X“X‘X~x\x N -X— Mean
BR e /x/ \x-x\x e
. Sy 0" - 95.00%
-0— 97.50%
-A— 99.00%
15 -
1 3 5 7 9 u 1B B 07 19 A B
1 Average = 28.62

418 ()

2.25 2



DISC

TSENS

129

— 11— 1.00%
—+— 250%
5.00%
— X —-Mean
-0-- 95,00%
1 97.50%
1 99.00%

1 Average = 141

— A— 1.00%
—+— 250%
5.00%
— X— Mean
«0 ' 95.00%
—0— 97.50%
— U— 99.00%

I Average = 1.10

el = 1000

1 9750%
1 99.00%

1 Average = 31.42

418 ()
225 2



Radiant temperature Radiant temperature

Radiant temperature

M—ﬂ—% :
0 - : .

15

Between right and left

Between up and down

4.18 (

)

X

2.25

1

2

130

—*— 100%
—— 250%
5.00%
— X— Mean
14 0- 95.00%
— 0— 97.50%
— U— 99.00%

Average = 0.15

-*— 100%
- — 2.50%
1---5.00%
-X — Mean

*0 -- 95.00%
-0— 97.50%
-0— 99.00%

Average = 1.11

—«— 100%
- o — 2.50%
i 5,00%
—X— Mean
-0 - 95.00%
—0— 97.50%
—0— 99.00%

Average = 4.49
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100 [T
B (2,inf)
75 5 H (1,2]
. 1 001]
=
o ['110]
E3 [-2,-1)
(-inf,-2)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Oec
Average = 1.73
45 —&— 1.00%
—8—250%
o 3 ---#-- 500%
~ —X— Mean
*x
i 5
w) 25 - - 95.00%
—O0—97.50%
—0—99.00%
15
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
-
AR Average = 28.80

419 2.25 2



PMV

Coincident PPD

132

-=-A—-1.00%
-2.50%
5.00%

—K—X—
X’X’x X K
— X—-Mean

+0 - 95.00%
-97.50%
-99.00%

AN Average = 1.73

% 3 1004

—«— 2.50%
5.00%
— X— Mean
95.00%
— — 97.50%
— A— 99.00%

, Average = 58.28

4.20 225 2
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& ' L0
— +—2.50%
35 5.00%
— X —-Mean
5 *0 -~ 95,00%
1 9750%
1 900%
1 3 5 7 9 1 B B W 19 A B
P Average = 31.01
45 o Loow
— o — 250%
35 5.00%
— X— Mean
U g 95.00%
— — 9750%
5 — A— 99.00%
1 3 5 7 9 n B B W 1B A B
Average = 31.64
4 — *— 1.00%
— o — 250%
35 1414 500%
— X— Mean
—
W g 0 95.00%
—0— 97.50%
— A— 99.00%
15 -
1 3 5 7 9 11 13 15 17 19 21 23
1 Average = 28.80

420 () 225 2
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a
1
-1
3
D
=
Ll
D
|—
1
-1
45
35
©)
o
c
£
B g

4.20 (

)

1

134

—*— 100%

—o— 250%
5.00%

— X— Mean

1 ++0" 95.00%

—0— 97.50%

— A— 99.00%

Average = 1.46

— *— 1.00%
—— 250%
5.00%
— X— Mean
1--0 +195,00%
—0— 97.50%
— A— 99.00%

Average = 1.14

—*— 1.00%

w0 == 2.50%
5.00%

— X —-Mean
95.00%
1 9750%
1 99.00%

Average = 3171

2.25 2



Radiant temperature

Radiant temperature

Radiant temperature

135

Between right and left

— *— 100%
2.50%
5.00%
02 — X — Mean
E 10 9500%
} 1 97.50%
1 99.00%
11 13 15 17 19 23
, Average = 0.15
Between front and back
-A— 1.00%
-e— 2.50%
4 --5.00%
-X — Mean
0 +95.00%
-0— 97.50%
-u— 99.00%
11 13 17 19 23
1 Average = 1.11
Between up and down
15 — o 1.00%
=0 250%
L 10 *500%
g- | —X—1Mean
E | 0
% 5 | 95.00%
© t 1 97.50%
1 99.00%
0
1 3 5 7 9 1 13 15 17 19 21 23
1 Average = 4.36

420 () 225 2
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44
(overhang) (side fin) 1
12 225 2 ,
4.3
4.22
BN )
4.22
4.5
1 4.23
1 12
PMV 1.76 1.74
1.73 1.69 225 2 PMV
12 225 2 PMV

11%  2.3%



4.22

AWIAINTalunIIng1ae
CHuLALONGKORN UNIVERSITY

141



PPD

142

4.5 1 6
PMV  PPD To ET* SET* DISC TSENS RIL F/B /
1.75 5877 3100 31.65 2883 146 114 3153 016 111 456
175 58.87 31.02 3167 2884 147 115 3155 0.16 111 453
1.74 58.68 3099 31.64 28.82 1.46 114 31 51 0.16 111 457
170 57.95 3095 31.60 28.75 145 113 3162 015 111  4.46
171 58.11 3098 31.62 28.78 1.45 1.14 31.67 0.15 111 4.40
169 57.78 3092 3157 2873 144 112 3158 015 111 450

225 1

TR
Uz22225 "2
175 4 -
7 7 7/ :::::::y/
65
60 o fne 11 "2
T 7222225 "2

Liflaumsaiiiauen

4.23

WRALG6

FRUAUIGR

UHAUAZFRLAUWIAR
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Between right and left

11nr2

B 77///78|

[

[

R 777777/ B

)

4

V27

0 ‘AjswwAse

Between front and back

[--1Im2
7222 25M2

////

T T T T

)

4.23 (



4.5

(2543)
0
Y
424 421
2!
PMV  SET*
232 %  54%
5°C
PMV 1.0%
PMV
PMV 99.0% 4.25
-4 |

5.5°

146

4.6
424 427
1.78 28.09 °c
SET* 1.0%
PMV
17:.00 . 1
1
-3
PMV
5.0 °c

(4L
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41
ASHRAE (1992/1995)

4.26 PMV
4.27
PMV SET* SET*
25-26 °¢
ASHRAE (1992/1995)

PPD 20%
/
4.26 4.27
424 427 4.28
4.28
1 5
46 21 , PMV

181 1.78 SET* 0.04 ¢ 1.6% 0.1%



PMV

SET*1 ¢

148

2
100
RT (2,inf
75 (12]
(0]
[-L0]
0 [-2-])
(dnf.-2)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average = 1.78

45 — A— 1.00%
—— 250%
35 4- 500%
— X— Mean
--0 -+ 95.00%
25
—  9750%
— A— 99.00%
15 7 T T T Ll T T T T

Average = 28.09

4.24 g
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— A— 1.00%
— 250%
5.00%

— X— Mean

-0 - 95.00%
—0— 97.50%
— U— 99.00%

: Average = 1.78

1.00%

2.50%

5.00%
—X— Mean
-0-- 95.00%
—0— 97.50%
—  99.00%

Coincident PPD

1 Average = 58.42

4.25 "



SET’

4.25

15

45 ~

45

15

150

—A— 1.00%
— 250%
5.00%

e % .
' ‘\ﬁx‘f?:% — X— Mean
SRS 0" 95.00%

—0— 97.50%
—(— 99.00%

1 Average = 31.04

-T*-- 1.00%
-0 -—2.50%
5.00%

-“X— Mean

-0 -» 95.00%
—0— 97.50%
—A— 99.00%

: Average - 31.79

+1.00%
-2.50%
5.00%
— X— Mean
95.00%
—0 97.50%
— A— 99.00%
3 5 7 9 1 13 15 17 19 21 23
1 Average = 28.09

)
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R W WA R 1 100%
-2.50%
5.00%

— X— Mean

1 0' 95.00%

— 0— 97.50%

— A— 99.00%

DISC

1 Average = 1.32

— A— 1,00%
1 2.50%
5.00%

— X— Mean

e000" 95.00%
- 97.50%
— A— 99.00%

TSENS

losi] Average = 1.08

45 -A— 100%
-0 —-2.50%
5.00%

— X-— Mean
-0-- 95.00%

—0  97.50%

— A— 99.00%

1 Average = 30.90

425 ()
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Between right and left

A — 100%
-e— 250%
o
= 5.00%
o
= — X— Mean
pe]
= g w0 - 95.00%
. '
E —0— 97.50%
oc
) ) o — U— 99.00%
0+ .. 7 =a=s AAAA!Q-r/‘T»Q—U-rQ-i-a|U|a)UI{|r|t|s
1 3 5 17 9 U B 1B 17T 1 A NB
1 Average = 0.16
4 -~ 1.00%
° -0 250%
g2 o 5.00%
(<5} -
g .é‘ 3 — X— Mean
= E -000'- 95.00%
s
S © —0— 97.50%
oc
— U— 99.00%
s |
1 3 5 7 9 U B 15 W 19 A 2B
1 Average = 1.12
Between up and down
13 S 1.00%
° -0 2.50%
2 04 5.00%
S 2
£ g — X— Mean
= E --e<>ee 95,00%
s gz 5
=R — 0—97.50%
oc
— A— 99.00%
0
1 3 5 7 9 m B 15 17 19 A NB
1 Average = 2.56

425 ()
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0 9.9.9.9.9.9.9.0.9.0. 9.
12000 %000 00 b0 v Yo ve be te e %

%
%
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5
%
%
9
%
4%
<
s
bod
s
<
9298
X
s
X
|
4
%
A
s
o
s
5
X4
5
&
3
%

%
355
XK
o

%
ot
K

0.0 0.9 .9.9.9.9.9
S IRRIARN]
{RHRRRRRARS
RRIRLLE

<o

%
%
o
55
35
355
&

&
4%
%
55
%
ot
ol

2
%
55

258
ool

75

2

120

2
.0

ot
tede!
odeteted
ZRER
&
—
-
[}

2
2

{2
2

o,

pvIv

Average = 0.61

) — A— 1.00%

1 — e— 250%

o« 35 ---4--- 5.00%

- -X — Mean
=X

oo «0- - 95.00%
n

-0~ 97.50%

-A— 99.00%

15 T T T T T T T T

Jan Feb Mar ~ Apr May  Jun Jul Aug Sep Oct Nov Dec

Average = 26.24

4.26



PMV

Coincident PPD

154

8 —*— .1.00%
12.50%

41 ---4---5.00%

J — X—"Mean
5 1' 95.00%
[ 1 97.50%
1 99.00%

4 T T < o 1 | G [ Eced Geazas PEE e Ly | | o
1 3 5 7 9 1 13 15 17 19 21 23
1 Average = 0.61

L — A— 1.00%
— . 250%

5.00%

50 s § — X —eMean
\N\ 1o 0" 95.00%

g —0— 97.50%

— U— 99.00%

0
1 1 13 15 17 19 pal 23
1 Average = 18.66

4.27



SET *

155

45 1.00%
2.50%
Ve 5.00%
-X— Mean
95.00%
-0— 97.50%
-A— 99.00%
15 T T T Bl T T T T T T T | T T B T Y 2 §
1 n 13 15 17 19 2 23
1 Average = 28.76
45 — +— 1.00%
| —— 2.50%
35 5.00%
] -X— Mean
+0" 95.00%
25
-0— 97.50%
-A— 99.00%
15 +— T T .1 e ey —T—T—T T T T T —
1 3 5 7 9 1 13 15 17 19 21 23
1 Average - 29.76
45 A— 1.00%
1+--2.50%
35 5.00%
— X— Mean
25
15
1 1 13 15 17 19 2 23
1 Average = 26.24

427 ()



DISC

TSENS

C

Tmrt '

156

~ .o 100.
— 02.50%
34 5.00%
— X— Mean
1110w 95.00%
—0— 97.50%
—£— 99.00%
1 3 5 7 9 1 13 15 17 19 21 23
1 Average = 0.78
S = — A— 1.00%
— 0-=2.50%
I 5.00%
=X — Mean
1 see<>- 95,00%
—0— 97.50%
99.00%
1 ===t T T<Shaeme gty T 7 T R B e pE (LD
1 3 5 7 9 " 13 15 17 19 21 23
1 Average = 0.58
4 — +— 100
— 250%
35 5.00%
—X— Mean
2 95.00%
—0— 9750%
— A— 99.00%
v$+—— T T T T T T T T T T T T T 1
1 B 5 7 19 A B
1 Average = 28.72

427 ()



Radiant temperature Radiant temperature

Radiant temperature

157

Between right and left

— 1.00%
-0 250%
5,000

| 2 — X— Mean

--+0" 95,00%
a —0— 97.50%

— A— 99.00%
0 +i-r UBT&+511sT &Kt He- T-atS" ~h 7ot i pST&test K-

1 3 5 7 9 i} 13 15 i 19 2 23

, Average =0.02

Between front and back
— A— 1.00%

—e  250%
5.00%
— X— Mean
--0- - 95.00%
—0— 97.50%
— A— 99.00%

Q=

1 3 5 7 9 il 13 15 i 19 2 23

1 Average = 0.12

Between up and down
15 ~ - 1004

— 250%
10 - 5.00%
— X— Mean
--0-- 95.00%
— — 9750%
— A— 99.00%

Average = 1.10

427 ()



4.6
PMV To ET*  SET* DISC i RIL
1.98 3141 3205 2834 140 3133 0.16
1.88 3123 3193 2822 136 31.13  0.16
1.81 3110 31.83 28.13 1.33 30.97 0.16
1.78 31.04 3179 28.09 132 30.90 0.16
0.61 28.76  29.76 26.24 0.78 28.72  0.02
225
176 4 [l T il DRGRAAS A
e Ve
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