Studies on improvement in outdoor thermal comfort
using effects of evapotranspiration of Dry Mist
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[ ] seT*

Option Explicit

Const A = 1.8
Const ALPHAN = 0.1
Const CDIL = 200
Const CST = 0.5
Const CSW = 170
Const DTIM = 1 / 60
Const ESKN = 7.3
Const EVEF = 0.85
Const ICL = 0.45
Const KCLO = 0.25
Const KCLOS = 0.25
Const KMIN = 5.28
Const LH = 0.68
Const MB = 70#
Const PDIFN = 0.06
Const PSL = 5.8662
Const RGSWL = 500

Const SHB = 58.2 /7 60

Const SHBL = 1.163
Const SKBFL = 90

Const SKBFN = 6.3
Const THAI = 34
Const TIME = 1
Const TTCR = 36.6
Const TTSK = 33.7

' [ ]
'DILAT
'STRIC
'REGSW
‘ [hr]
'ESK
'mass transfer
'Iclo
' 1clo

‘Min. Conductance[W/

‘Latent Heat of Body[W hr/g]

U Ikl

" (355 )
'REGSW

' [W hr/(Kg

' [W hr/(L
'SKBF

' [ ]
' (hr]

[L/h

"CSTR"
(
]
[kPa]
)](58.2 W min/(Kg
)]
ro 1
[ ]

[ ]

Const TTBM = ALPHAN * TTSK + (1 - ALPHAN) * TTCR'

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

ACT As Single
ACTS As Single
ALPHA As Single
BYSIG As Single
CHC As Single
CHCA As Single
CHCLO As Single
CHCS As Single
CHCV As Single
CHR As Single
CHRS As Single
CLO As Single
CLOE As Single
CLOES As Single
Dim CLOS As Single
Dim COLDB As Single
Dim COLDC As Single
Dim COLDS As Single
Dim CRES As Single
Dim CRSIG As Single
Dim CTC As Single
Dim CTCS As Single
Dim DILAT As Single
Dim DRY As Single
Dim DTBM As Single
Dim DTCR As Single
Dim DTSK As Single

' (w7 ]

'= 1 / (0.155 * CLO)

' W/

' [

wzs 1]
[ ]

[ ]

(w7 ]
]

[ 7/hr]
[ 7/hr]
[ 7/hr]



Dim EDIF As Single ' W7 1]

Dim EMAX As Single ' W/ ]
Dim ERES As Single ' wr7 1]
Dim ERR As Single 'SET*

Dim ERSW As Single

Dim ESK As Single '
Dim EV As Single ' W/ ]

Dim EVEFF As Single '

Dim FACL As Single '

Dim FACLS As Single '

Dim FCLES As Single ' [N.D.]
Dim FPCL As Single ' [N.D.]

Dim FPCLS As Single ' [N.D.]
Dim HFCR As Single ' [w/ ]
Dim HFSK As Single ' w/ ]
Dim HSK As Single '

Dim LR As Single ' [ /kPa]

Dim MET As Single ' [met]

Dim PA As Single '

Dim PDIF As Single '

(wz7 ]

Dim PRSW As Single ' ( )JIN.D.]

Dim PWET As Single ' ( )IN.D.]
Dim REGSW As Single ' [9/hr ]

Dim RH As Single ' [N.D.]

Dim RHP As Single
Dim RHS As Single
Dim RHSK As Single '

Dim RM As Single '

Dim SETS As Single 'SET*

Dim SKBF As Single ' [L/hr ]

Dim SKSIG As Single ' [ 1]
Dim STORE As Single '

Dim STRIC As Single '

Dim TA As Single ' [ 1]

Dim TBM As Single '

Dim TCCR As Single ' [w hr/ ]
Dim TCL As Single '

Dim TCLOLD As Single 'TCL

Dim TCR As Single ' [ 1]

Dim TCSK As Single ' [w hr/ ]
Dim TG As Single ' [ 1]

Dim TIM As Single ' [hr]
Dim TR As Single '

Dim TSK As Single '

Dim VEL As Single ' [m/s]
Dim VPSK As Single '

Dim WARMB As Single ' [ 1
Dim WARMC As Single ' [ 1]
Dim WARMS As Single ' [ ]
Dim WK As Single ' W7 ]

[%]

[N.D ]

—_—r—
[— )

Dim DAMMY As Single

Function SVP!(TA As Single)
' [ ] [kPa]
SVP! = Exp(16.6536 - 4030.183 / (TA + 235))

End Function



Function CalcMRT!(TA As Single, TG As Single, VEL As Single)
' MRT[ 1]
Dim MRT4 As Single

MRT4 = (TG + 273) ~ 4 + 2.47 * (10 ~ 8) * Sqr(VEL) * (TG - TA)
CalcMRT! = MRT4 ~ (1 / 4) - 273

End Function

Sub Main()

Dim j As Integer

Forj=1To1l

TA = InputBox(" (O]

VEL = InputBox(" (m/s)™)

RHP = InputBox(" (%))

CLO = InputBox(" (clo)™)

MET = InputBox(" (met)")

WK = InputBox(" (W/m~2)™)

TR = InputBox(" (O

‘TG = 25  'InputBox(" )"

'TR = CalcMRT(TA, TG, VEL)

SETS = CalcSET(TA, TR, VEL, RHP, CLO, MET, WK)
Debug.Print SETS

Next j

End Sub

Function CalcSETI!(TA!, TR!, VEL!, RHP!, CLO!, MET!, WK!)

RH = RHP /7 100 (

PA = RH * (SVP(TA)) TA
ACT = MET * 58.2 met  W/m2
FACL = 1 + KCLO * CLO

CLOE =CLO
CHCLO =1/ (0.155 * CLO)

ALPHA = ALPHAN ( ) =01

TSK = TTSK =33.7( )

TCR = TTCR =36.6(

TBM = ALPHA * TSK + (1 - ALPHA) * TCR =0.1*33.7+0.9%36.6( )
SKBF = SKBFN =6.3(1/h /m2

ESK = ESKN =7.3W/m2

EVEFF = EVEF =0.85

RM = ACT (W/m2)

CHR = 4.7 (W/m2/ )

LR = 16.5014 ( /kPa)



' 0.1m/s
If VEL <=0 Then
VEL = 0.1

Else

End If

CHCA =5.66 * (ACT / 58.2 - 0.85) * 0.39
CHCV = 8.6 * VEL ~ 0.53

If CHCV <= CHCA Then

CHC = CHCA
Else

CHC = CHCV
End If

' CHC 3W/m2/
If CHC <3 Then

CHC =3

Else

End If

TCL = (CHCLO * TSK + FACL * (CHC * TA + CHR * TR)) / (CHCLO + FACL * (CHC + CHR))

TIM=0
Do While TIM <= TIME

Do 'CHR,TCL
TCLOLD = TCL
CHR =4 * 0.72 * 0.0000000567 * ((TCL + TR) / 2 + 273.15) * 3
CHR = 4.7
TCL = (CHCLO * TSK + FACL * (CHC * TA + CHR * TR)) / (CHCLO + FACL * (CHC +
CHR))

If Abs(TCL - TCLOLD) > 0.01 Then
Else
Exit Do
End If
Loop

CTC = CHR + CHC

DRY = FACL * (CHC * (TCL - TA) + CHR * (TCL - TR))

' ERES CRES
ERES = 0.017251 * RM * (PSL - PA)
CRES = 0.0014 * RM * (THAI - TA) *1*1

' HFSK HFCR
HFSK = (TCR - TSK) * (KMIN + SHBL * SKBF) - DRY - ESK
HFCR = RM - (TCR - TSK) * (KMIN + SHBL * SKBF) - CRES - ERES - WK

TCCR = SHB * (1 - ALPHA) * MB
TCSK = SHB * ALPHA * MB

66



DTSK = (HFSK * A) / TCSK
DTCR = (HFCR * A) / TCCR

DTBM = ALPHA * DTSK + (1 - ALPHA) * DTCR

‘DTIM TSK,TCR
TSK = TSK + DTSK * DTIM
TCR = TCR + DTCR * DTIM

SKSIG = TSK - TTSK
If SKSIG > 0# Then

COLDS = o#
WARMS = SKSIG
Else
COLDS = -SKSIG
WARMS = 0#
End If

CRSIG = TCR - TTCR
If CRSIG > 0# Then

COLDC = 0o#
WARMC = CRSIG
Else
COLDC = -CRSIG
WARMC = 0#
End If

TBM = ALPHA * TSK + (1 - ALPHA) * TCR

BYSIG = TBM - TTBM
If BYSIG > 0# Then

COLDB = 0#
WARMB = BYSIG
Else
COLDB = -BYSIG
WARMB = 0#
End If
' DLAT (STRIC
DILAT = CDIL * WARMC

STRIC = CST * COLDS

SKBF = (SKBFN + DILAT) / (1# + STRIC)

0.5 SKBFL
If SKBF < 0.5 Then

SKBF = 0.5
Else
End If

If SKBF > SKBFL Then

SKBF = SKBFL
Else
End If

ALPHA
ALPHA = 0.0417737 + 0.7451832 / (SKBF + 0.585417)



REGSW = CSW * WARMB * Exp(WARMS / 10.7)
If REGSW > RGSWL Then
REGSW = RGSWL
Else
End If

ERSW = LH * REGSW
RM = ACT + 19.4 * COLDS * COLDC

LR = 15.1512 * (TSK + 273.15) / 273.15

' FPCL

CLOE = CLO - (FACL - 1) / (0.155 * FACL * CTC)
FPCL = (1 / (1 + (0.155 / 0.45) * CHC * CLOE))

EMAX = LR * FPCL * CHC * (SVP(TSK) - PA)

PRSW = ERSW / EMAX

PDIF = (1 - PRSW) * PDIFN

EDIF = PDIF * EMAX

ESK = ERSW + EDIF

PWET = ESK / EMAX

' EMAX 0

If PWET >= EVEFF And EMAX >= 0 Then
PWET = EVEFF
PRSW = (EVEFF - PDIFN) / (1 - PDIFN)
ERSW = PRSW * EMAX
PDIF = (1 - PRSW) * PDIFN

EDIF = PDIF * EMAX
ESK = ERSW + EDIF

Else

End If

'EMAX 0

If EMAX < 0 Then
PDIF = 0
EDIF = 0
ESK = EMAX
PWET = EVEFF
PRSW = EVEFF
ERSW = 0

Else

End If

EV = ERES + ERSW + EDIF
STORE = ACT - WK - CRES - EV - DRY

HSK = ACT - ERES - CRES - WK - STORE '=DRY+ESK
' : STORE = ACT - HSK - (ERES + CRES) - WK
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TIM = TIM + DTIM

Loop
ACTS = ACT
RHS = 0.5

CLOS =1.3264 / (ACTS / 58.15 + 0.7383) - 0.0953

CHRS = CHR
CHCS =5.66 * (ACTS / 58.2 - 0.85) ~ 0.39

If CHCS < 3 Then
CHCS = 3

Else

End If

CTCS = CHRS + CHCS

FACLS = 1 + KCLOS * CLOS

CLOES = CLOS - (FACLS - 1) 7 (0.155 * FACLS * CTCS)
FCLES = 1# / (1# + 0.155 * CTCS * CLOES)

FPCLS = 1# / (1# + (0.155 / 0.45) * CHCS * CLOES)

'SET*

SETS = TSK - HSK / (CTCS * FCLES)

Do SET*

ERR = HSK - CTCS * FCLES * (TSK - SETS) - PWET * LR * CHCS * FPCLS * (SVP(TSK) - RHS *
SVP(SETS))

If ERR <0 Then
SETS = SETS + 0.1
Else
Exit Do
End If
Loop

'SETS = CSng(CInt(SETS * 10)) /7 10
CalcSET! = SETS

End Function
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5.3.2.
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12

ab

5.3.2
5.3.5

23 24

25 26

5.3.6

2.3
2.3.10

5.31

ca

12

24 25

ch

6
3 5 16 18

A

aa

26 27
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531 6
BMI
(cm) (k) ) (%)
aa 170.0 514 1.59 20.7 178
A ab 1716 52.8 1.62 20.6 179
17 15 0.03 0.2 02
ca 164.0 51.8 155 144 193
C cb 164.1 51.9 1.55 175 19.3
0.1 01 0.00 31 0.0
fa 160.2 49.7 150 212 193
F fb 159.3 47.2 1.46 173 18.6
0.9 25 0.04 38 08
ha 151.7 483 142 233 210
H hb 151.2 474 141 24.3 20.7
0.4 08 0.01 10 02
ja 1635 439 144 130 164
J jb 161.0 423 141 140 16.3
25 16 0.04 10 01
ka 154.3 46.7 142 240 196
K kb 151.3 485 1.42 26.7 212
3.0 18 0.00 2.7 16
5.32
aa ab ca cb fa fb ha hb ja b ka kb
0 0 0 0 6 6 2 2 0 0 0 0
23 24 400 | 400| 200 | 250
433 | 400 | 400| 400
3 3 1 1 5 5 4 4 3 3 3 3
24 25 400| 300| 400| 200| 380 360| 300| 300| 200| 100 3.33( 3.33
400| 400| 400| 400| 400| 380| 325| 400| 400| 4.00( 4.67( 4.67
3 3 10 10 7 7 10 10 13 13 9 9
25 26 3.67| 300| 400| 260| 38| 357| 220| 270| 215| 1.00| 3.00| 256
367| 400| 330| 400| 386| 400| 380| 400| 392| 392| 4.67| 456
12 12 7 7 0 0 2 2 2 2 6 6
26 27 3.75| 250| 4.14] 200 200 | 200| 250 1.00| 350| 267
3.67| 4.00| 357| 4.00 400 | 400| 3.00| 400| 433| 450
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5.3.3.

2004 2.3
6 12 5.31
2.3.10 7 8 20 21
5.3.15 5.3.16 3 x 4
5.3.7 5.3.8
C
F H F
H ha hb
J
jb ja
jb
5.3.7
aa 0595 | ab 0.884 aa 0684 || ab -0.819
ca 0376| cb 0.234 ca 0069 | cb -0.277
fa 0888 fb 0.944 fa 0464 || b -0.566
ha 0883] hb 0.638 ha 0715 |  hb -0.782
ja 0083| b 0.760 ja -0703( o -0.691
ka 0723| kb 0512 ka -0794 || kb -0.656

12

10

20
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5.4.

54.1.
5.3.2
2004 2.3 3 6
12 5.31 40 50 60
2.3.10 3 5 16 18
4 1 5.4.1
5.4.2
5.4.3 12
3
25 26 1
6
1 F K
5.31
5.3.1 ca cb ja jb ha hb ka kb
2 1
5.4.1
aa ab ca cb fa fb ha hb ja b ka kb
0 0 0 0 6 6 2 2 0 0 0 0
23 24
3480 | 34.08 | 3351
3 3 1 1 5 5 4 0* 3 3 3 3
24 25
3449 | 3455| 34.73| 34.81| 34.33 | 34.18 | 33.90 34.19| 34.07| 34.26 | 34.24
3 3 10 10 7 7 10 10 13 13 9 9
25 26
34.80 | 34.74 | 34.82 | 34.81| 34.34 | 33.98 | 33.94 | 33.80 | 34.33| 34.67| 34.36 | 34.02
12 12 7 7 0 0 2 2 2 2 6 6
26 27
3498 | 34.81| 34.79| 34.98 34.26 | 3409 | 34.87| 34.98 | 3458 | 34.50
hb 24 25
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5.1 5.4
BMI BMI
[m2] [cm]o-725x [kg]o-425x 0.007184
BMI [kg] [m]?
5.1

BMI

(cm) (kg) () (%)
167.0 52.2 1.58 174 18.7
8 169.0 55.0 1.63 17.3 19.3
16 d 2.0 2.3 0.05 0.1 0.5
168.2 52.3 159 173 185
10 169.0 54.6 1.62 17.3 19.1
0.8 2.3 0.03 0.0 0.6
165.7 64.8 172 23.8 23.6
25 1675 60.8 1.69 18.3 21.7
1.8 40 0.03 5.5 1.9
166.3 63.5 171 20.9 23.0
19 c 1 167.3 60.1 1.68 153 215
1.0 34 0.03 5.6 1.5
166.8 64.1 172 19.9 23.0
13 166.8 60.1 1.67 155 216
0.0 40 0.05 44 1.4
1625 46.8 148 149 17.7
24 164.7 449 1.46 116 16.6
21 b 2.2 19 0.01 3.3 1.2
162.2 47.2 1.48 15.7 17.9
1 164.0 45.1 1.46 118 16.8
1.8 21 0.02 3.9 1.2
160.0 46.6 1.46 16.9 18.2
11 160.0 455 144 151 17.8
21 e 0.0 12 0.02 1.8 0.4
161.0 45.8 1.45 14.7 17.7
18 161.0 45.4 145 133 175
0.0 04 0.01 14 0.2
172.0 65.9 1.78 19.0 22.3
21 1710 58.1 1.68 149 19.9
29 a 1.0 7.8 0.10 4.1 2.4
1719 63.8 1.75 15.7 21.6
4 169.9 57.9 1.67 133 20.1
2.0 59 0.09 2.4 1.5
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5.2

BMI
(cm) (kg) () (%)
166.2 72.8 181 314 264
31 166.6 66.8 175 29.0 241
18 m 0.4 6.0 0.06 2.4 2.3
166.2 72.6 181 318 26.3
6 167.1 66.0 1.74 29.1 23.6
0.9 6.6 0.06 2.7 2.6
1513 511 145 244 22.3
25 1513 50.7 145 27.6 22.1
20 g 0.0 04 0.00 3.2 0.2
1515 54.6 150 29.2 23.8
1 151.0 50.8 145 2715 22.3
0.5 3.8 0.05 1.7 1.5
162.0 419 141 191 16.0
29 166.0 48.6 1.52 24.0 17.6
21 j 4.0 6.7 0.12 4.9 1.7
162.4 42.5 142 177 16.1
4 166.0 48.3 152 22.7 17.5
3.6 5.8 0.10 5.0 1.4
156.7 494 147 244 20.1
29 156.1 514 149 258 21.1
21 K 0.6 20 0.02 14 1.0
156.8 50.1 148 22.8 204
18 155.2 52.2 150 26.1 21.7
1.6 21 0.01 3.3 1.3
1595 423 139 173 16.6
31 158.3 44.2 141 199 17.6
21 1.2 19 0.02 2.6 1.0
159.8 415 139 16.3 16.3
16 158.1 455 143 22.8 18.2
1.7 4.0 0.04 6.5 2.0
1612 459 146 22.9 177
21 1618 445 144 22.0 17.0
23 f 0.6 14 0.02 0.9 0.7
160.3 46.0 145 214 17.9
10 162.0 44.8 145 20.5 17.1
1.7 12 0.01 0.9 0.8
152.0 35.7 1.25 141 15.5
27 149.9 385 1.28 197 171
25 h 2.1 28 0.03 5.6 1.7
1511 36.2 1.26 14.6 15.9
6 150.0 39.5 1.30 19.1 17.6
1.1 3.3 0.04 45 1.7
158.6 411 1.37 16.2 16.3
27 159.9 431 141 188 16.9
25 i 1.3 20 0.04 2.6 0.5
157.0 41.1 1.36 15.7 16.7
5 160.0 43.1 141 17.0 16.8
3.0 20 0.05 1.3 0.2
157.6 43.2 1.40 174 17.4
26 n 13 160.2 443 143 20.0 17.3
2.6 11 0.03 2.6 0.1
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5.3
BMI
(cm) (ka) () (%)
163.5 44.6 145 13.3 16.7
7 160.5 431 141 14.5 16.7
3.0 15 0.04 12 0.0
163.0 435 143 124 16.4
15 J 8 161.3 42.1 1.40 13.6 16.2
17 14 0.03 12 0.2
164.0 43.7 1.44 13.3 16.2
20 161.3 418 1.40 14.0 16.1
2.7 19 0.04 0.7 0.2
164.2 524 1.56 13.8 19.4
29 164.5 52.6 1.56 16.8 194
0.3 0.2 0.00 3.0 0.0
164.3 51.1 1.54 14.0 18.9
17 C 10 164.0 50.9 154 174 18.9
0.3 0.2 0.00 3.4 0.0
163.5 52.0 1.55 154 19.5
11 163.8 52.2 1.56 184 195
0.3 0.2 0.00 3.0 0.0
169.2 57.0 1.65 16.0 19.9
19 1710 57.6 1.67 16.8 19.7
1.8 0.6 0.02 0.8 0.2
168.1 574 1.65 15.0 20.3
20 0] 20 1710 574 1.67 154 19.6
2.9 0.0 0.02 0.4 0.7
169.7 57.5 1.66 14.2 20.0
23 1714 58.3 1.68 15.3 19.8
1.7 0.8 0.02 11 0.1
163.2 63.4 1.68 17.1 23.8
5 1644 59.6 1.65 15.0 22.1
20 | 1.2 3.8 0.03 2.1 1.8
164.3 65.7 172 18.1 24.3
10 164.9 61.1 1.67 13.0 22.5
0.6 4.6 0.05 5.1 1.9
163.1 46.0 147 13.6 17.3
9 165.3 45.0 147 11.4 16.5
2 L 2.2 1.0 0.00 2.2 0.8
1635 46.0 147 12.9 17.2
12 164.7 44.7 1.46 11.8 16.5
12 13 0.01 11 0.7
1784 60.3 1.76 9.5 18.9
29 175.9 64.5 1.79 14.7 20.8
2 D 2.5 4.2 0.03 5.2 1.9
177.9 61.3 1.77 10.2 19.4
19 176.5 64.4 1.79 14.5 20.7
14 3.1 0.03 43 1.3
1735 64.5 1.77 17.4 214
2 170.0 55.7 1.64 9.9 19.3
23 G 3.5 8.8 0.13 7.5 2.2
173.7 63.3 1.76 18.0 21.0
6 171.0 55.2 1.64 10.6 18.9
2.7 8.1 0.12 74 2.1
166.8 60.5 1.68 18.3 21.7
16 167.0 524 1.58 12.9 18.8
23 N 0.2 8.1 0.10 5.4 3.0
167.0 60.1 1.67 16.8 21.5
18 168.6 544 1.62 10.2 191
16 5.7 0.06 6.6 2.4
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5.4

BMI
(cm) (ka) () (%)

151.0 49.0 143 28.8 21.5
17 P 22 152.0 457 1.39 25.7 19.8
10 3.3 0.04 3.1 1.7
1714 454 151 17.1 155
18 M 11 174.0 53.1 1.64 24.5 17.5
2.6 7.7 0.12 7.4 2.1
160.0 49.8 1.50 21.7 195
1 159.0 472 1.46 18.1 18.7
10 2.6 0.04 3.6 0.8
160.0 498 1.50 21.3 19.5
19 F 2 159.0 470 1.46 18.1 18.6
1.0 2.8 0.04 3.2 0.9
160.7 494 1.50 20.5 19.1
6 160.0 474 147 15.8 18.5
0.7 2.0 0.03 47 0.6
157.8 46.3 1.44 20.8 18.6
29 156.5 429 1.38 18.3 175
1.3 34 0.05 2.5 11
156.9 44.8 141 20.8 18.2
20 E 1 156.0 421 137 18.3 173
0.9 2.7 0.04 2.5 0.9
157.0 44.6 141 18.1 18.1
21 156.3 427 1.38 17.6 175
0.7 19 0.03 05 0.6
152.0 48.1 142 23.3 20.8
5 1512 479 141 24.6 21.0
0.8 0.2 0.01 1.3 0.1
152.0 48.6 143 234 21.0
21 H 16 151.0 47.3 141 254 20.7
1.0 13 0.02 2.0 0.3
151.0 48.1 142 23.2 21.1
18 1515 47.1 141 23.0 20.5
0.5 1.0 0.01 0.2 0.6
170.0 513 1.59 204 17.8
23 171.7 52.5 1.61 21.1 17.8
17 12 0.03 0.7 0.1
169.9 51.8 159 20.2 17.9
24 A 24 171.7 52.9 1.62 20.3 17.9
18 11 0.03 0.1 0.0
170.0 51.0 1.58 216 17.6
8 1715 53.1 1.62 20.3 18.1
15 2.1 0.04 13 0.4
155.7 46.5 143 22.8 19.2
25 B 24 156.0 48.0 1.45 27.6 19.7
0.3 15 0.02 48 05
154.0 46.9 142 23.5 19.8
7 151.0 48.8 142 26.2 214
3.0 19 0.00 2.7 1.6
1545 46.4 142 234 19.4
28 K 21 1515 484 142 26.8 21.1
3.0 2.0 0.01 3.4 1.6
1544 46.9 142 25.0 19.7
22 1515 484 142 27.0 21.1
2.9 15 0.00 2.0 1.4

115



116



117



6.1.
6.1.1.

27
6.1.1 6.1.3

B
2 4.6m
16 21
A
B
A

6m
3.2

118



G

1 3 5 7 9 11 13 15 17 19 21 1 3 5 7 9 11 13 15 17 19 21

( 6m)7

( 6m)7

- |
F’:\ﬁﬁ . e
\-M

1 3 5 7 9 11 13 15 17 19 21

1 3 5 7 9 11 13 15 17 19 21

( 46m)9 ( 46m)9

[ [RI] B JBIE
A o WW

1 3 5 7 9 11 13 15 17 19 21 1 3 5 7 9 11 13 15 17 19 21
[—— A —8— B| [—— A —a— B]
; ;
B A
6.1.1

119



120

1 3 5 7 9 11 13 15 17 19 21
( 6m)7

W

1 3 5 7 9 11 13 15 17 19 21
( 4.6m)9
ERNNG L Bl

\as = ==y

1 3 5 7

9 11 13 15 17 19 21

[

A ==

B

=]l

6.1.2

( 6m)11
\‘- w
1 3 5 7 9 11 13 15 17 19 21
( 6m)7
n A
P 7 A
1 3 5 7 9 11 13 15 17 19 21
( 4.6m)9
e A
1 3 5 7 9 11 13 15 17 19 21
[—— A —=— B




( 6m)11

‘
1 3 5 7 9 11 13 15 17 19 21
( 6m)7
1 3 5 7 9 11 13 15 17 19 21
( 4.6m)9

1 3 5

7 9 11 13 15 17 19 21

[

A —i— B|

~]

6.1.3

6m)11

1 3 5 7 9 11 13 15 17 19 21

( 6m)7

4.6m)9

1 3 5 7 9 11 13 15 17 19 21

[—e— A —— B|

121



SET*

6.1.2.
6.1.4
0.7
2.7
0.2
1.2
()
0 y = 0.8838x + 3.3883
7
35
*
30
25 1 1
25 30 35 40
WBGT( )
y = 0.996x - 0.3333
35
° 7
30
25
7
20 : :
20 25 30 35

122

SET*

35
Dl

100

WBGT
35
60
WBGT 0.5

80

()
y = 09259x +7.1461

80

Ve

60

40

40

90

60 80 100

DI
y =0.9808x + 0.3601

85

e

80

75

70
70

75 80 85 90

40

35

30

25

Dl
WBGT 30
SET*( )
y = 0.9949x + 0.0296
25 30 35 40

SET*
Dl



PN W A~ 0 N

6.1.3.

6.1.5

N Wk oo N

33.3%

22.0%

17.9%

6.1.5

123




6.1.6 6 16
2.2.8 10 7 17 20 8 18

3.2

20

100%

] =]

o 80% o

(] 60% =

i 40% @

(] ]

- 20% =

o 0% o
100% 100%

80% ; 80% o

60% - 60% O

40% O 40% ;

m}
20% — - 20%
0% o 0%
— N (90] — [9V] o™

100% 100% o
80% 80%

0 o .y ]
60% 0 60%

40% m 40% =

20% o 20% a
0% 0%

— o~ o™ — oN o — oN o — o~ o
1 2 10 3 20

6.1.6

124



6.1.4.

6.1.7
1
10
7
SET*

SET*
SET*
SET*

6.1.8

SET*

10

SET*

17

SET*

17

SET*

2.2.8

125



-
[
*
*
-

SET* SET*
* A * A

y=03008x - 5727 y=0.1977x - 26522 y = -02657x + 11749y = -0.2006x + 9.7144
R? = 0.3049 R? = 02321 R - 05265 2 oarr

SET*
A

y = 0.0393x + 3.1539 y =0.0149x + 3.9718 y =0.2513x - 5.978 y =0.2119x - 4.7483
R? = 0.0094 R? = 0.0034 R?=0.3034 R? = 0.2838

H
$
k3
b

b
F

27 29 31 33 35 37 39

SET*
L 4 A
y = -0.1595x + 7.9616  y = -0.1268x + 6.7873 y = 0.1991x - 5.0596 y= 0-12404X - 32343
R? =0.1935 R? = 0.1442 R? = 0.4606 R? = 0.3412
6.17 (1)

126



3 —¢ 2
2 * °
1 ! ! ! ! 1 1 o—an “ N
40 50 60 70 80 90 0 02 04 06 08 1
() (kw/m2)
. A * A
y = 0.0213x + 3.2724 y = 0.0069x + 4.0605 y =4.0666x + 0.1448 y = 2.6664x +0.8522
R? = 0.0624 R%= 0015 R = 06532 R?=0.3702
4

0 1 2 3 4 5 6
(m/s)
> A
y =0.4227x + 1.665 y =0.4102x + 1.6527
R% = 02434 R%=0.2708
6.1.8 (2)

127



6.2.
6.2.1.

35

35

6.2.1

35

LL]

—~~a
]

19

22

i

+
35

128

6.2.1

Ry

19

22




6.2.2.

SET*

6.2.2
2.5
7.2
1.2
1.2
()
y = 0.8919x + 12924
40
7
7
35 -
Z
K4
30 —
o:
25 P Y 1
25 30 35 40
WBGT( )
y = 0.8667 + 2.8185
350
/
300 —Z
250
200 L '

SET*

35
Dl

100

WBGT
35
60
WBGT 1.4

80

()
y = 0.9595x + 9.6424

80

ol
40 60 80 100
DI
y = 1.0292x - 3.274
90
/
85 4
80
75
7o
70 X . .
70 75 80 8 90

40

35

30

25

Dl
SET*
WBGT 30 DI
SET*( )
y = 0.8926x + 2.6087
Ve
yd
L 2
\/
£
L .
25 30 35 40

129



6.2.3.

6.2.3

10 23

10

2.3.10

22

11 24

20

BEO0EREOBO

100%

EO0EO0O@DO

EO0EE0ORO

xR EE =
o O O O O O
m8642

EOREOO@EO

HERERE
B

100%
80%
60%
40%
20%

0%

EORCOEDO

100%

.

%

80%

60

40%
0%

20%

EO0EREE0O@O

100%

20

10

6.2.3

130



6.2.4.

6.2.4
10 10 23
SET* 1 2
SET*
SET*
SET*
SET*

2.3.10

SET*

SET*

131



7 7
6 > * - — - 6 .
B /00 e 5 A PPN
- - - _— -
3 —M&a—a—.ai 3
-«
—
2 A A AL L9 A0 - o 2 - A eesee e
1 . a4 . . . 1 . . . . . .
25 27 29 3l 33 35 37 39 25 27 29 3l 33 35 37 39
SET* SET*
A4 A * A
y =01556x - 1.083 = 0.2198x - 36175 y = -01258x + 7.4265 Y = -0.0738 + 6.0684
R®=00657 R =01703 R?=0.0816 R = 00608

7 7
6 OLAA ALY LLO—0—& b p—— o —- ———
5 [ A AN et 5 Ao smmategioomibinisn tt s |

2 2 g + 2 2 2 g
1 1 1 1 1 1 1 1 1 1 1 1
25 27 29 31 33 35 37 39 0 20 40 60 80 100
SET*
* A ° A( )
y =0.0941x + 1.2593 y = 0.0961x + 1.6487 y = 0.0136x + 3.4985 o y = 0.009x + 4.091
R?=0.0357 R’ = 0.0694 R? = 0.0317 R’ =0.0249
4 >— 4 Ac —
3 —k
2 &
1 . LAseh ob il b . 1 Losssessine comste oo o 1o . .
25 27 29 31 33 35 37 39 0 0.2 04 06 0.8 1 12
SET* (m/s
4 A ®  y=14177x + 14372
- R =00767 — -
y = -0.0573x + 3.7855 y= -02-0604X +3.895 y = 1.2413x + 1.7517
R? = 0.0194 R?=0.0298 R?= 0117
4 *-

1
25 27 29 31 33 35 37 39
SET*
* A
y = 0.1833x - 4.1412 y = 0.115x - 2.2197
R® = 02331 R%=02121
6.2.4

132




6.3.

6.3.1.
1,424 6.3.2
30 40 4 5
8
5
9
30
6.3.3 6.3.4 40
10
50 60 60
I I I \ I

7/21
i | | | |

7/28
| | |

8/3 ]
| | |

8/4 ]
| | |

8/17 ]
| | |

8/29%

8/29%% -
0 50 100 150 200 250 300 350
1,424

60

6.3.1

133



o

7/21
7/28

8/3

8/17

| [
874 [
| [

8/29*

8/29**

2

o10

20%

m20

40% 60% 80% 100%

030 040 W5 O60 B

7/21

7/28

8/3

8/4

8/17

8/29*

8/29**

7/21
7/28
8/3
8/4
8/17
8/29*
8/29**

20%

40% 60% 80% 100%

40% 60% 80%
[m] u] ]
[m] ]

100%

7/21

7/28

8/3

8/4

8/17

8/29*

8/29**

BEOO

134

20%

100%

6.3.2

7/21
7/28
8/3
8/4
8/17
8/29*
8/29**

7/21
7/28
8/3
8/4
8/17
8/29*
8/29**

7/21
7/28
8/3
8/4
8/17
8/29*
8/29**

7/21
7/28
8/3
8/4
8/17
8/29*
8/29**

Ok 20% 40% 60% 80% 100%
B ® O
[
I I
I I
[
I I
[
I I
[
I I
. . [
Ok 20% 40% 60% 80% 100%
20 m o 5 o

80% 100%

0% 20%

or
or

40% 60% 80%

100%



10

20
30
40
50
60
20% 40% 60% 80% 100%
o =]
10 10
1 I 1
20 20
30 ' ' 30
40 ' I 40
50 : : 50
60 : : 60
20% 40% 60% 80% 100% o 20%
=] m] E éo
10 [ 10
20 20
30 | 30
40 | 0
50 | 50
60 . . 60
20% 40% 60% 80% 100%
u] [} a
= 7]
10 10
20 20 [ '
£ 0 [ '
10 w0 [ '
50 50 [ '
60 0 [ '
20% 40% 60% 80% 100% % 20%
o or =] o
] or [m] o
] ]
10 20 40 50 60
129 143 439 381 122 149 1
6.3.3

135



g

136

0% 20% 40% 60% 80% 100%
O10 m20 O30 040 M50 D60 o
= I I
1 1 1
0% 20% 40% 60% 80% 100% Ot a 2%’ 40% 60%. . 80% 100%
B s o o s o
I 1 I 1
0% 20% 4% 60% 80% 100% 0% 20% 40 60% 80% 100%
o = o o ] o = o o ]
o = o ™ o = o =
E E 1 I ll | I '
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o or =] o
o or [m] u]
= m
497 758 119
6.3.4



6.3.2.

1.6m

(1)
6.3.5

28 29

0% 20% 40% 60% 80% 100%
o =] m] u] ]

1
N
©

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

29 28 29

29 26 27 28 29 30 31 32 33 34 35 35
50 10 32 27 156 121 179 260 231 99 76 17 166

6.3.5

137



(2)
6.3.6

45 50

() 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o 7] u] a]
- o a o o 7] u] o ]

0% 20% 40% 60% 80% 100% o% 20% A0% 60% 80% 100%

o =]

=] (=] o [m] o o
[ ]

50 45 50

8 17
50 35 40 45 50 55 60 65 70 70
50 50 113 177 240 206 207 128 64 23 166
6.3.6

138



(3) DI

6.3.7 DI*

76 77

SET* WBGT

rh

DI t( )
DI=0.81t+0.1rh(0.99t-14.3)+46.3

0% 20% 40% 60% 80% 100% i) 0% anv A% R0% 100%
o B O o = =
=
77 DI 76 77
8 17
DI 77 77 78 79 80 81 82 83 |83
50 154 133 63 163 232 335 116 12 166
6.3.7 DI

139



(4) DI
6.3.9

6.3.8
6.3.7

6.3.8

WS

DI*

WS DI

87

85

83

81

79

7

75

DI ws DI

75

6.3.8

79 81 83 85 87

Dl WS Dl

0% 20% 20 60% 80% 100% 0% 20% 4% 60% 80% 100%
o =
o = o P o
]
79 DI 78 79
DI 79 80 81 82 83 84 86
50 50 202 69 226 100 382 238 107
6.3.9 DI WS

140



10
20
30
40
50
60

6.3.10

6.3.11

6.3.15
23

6.3.12

6.3.16

6.3.13

or

6.3.17

20% 40%

om

|0

6.3.14

6.3.10

10
20
30
40
50
60

0% 20% 40% 60% 80% 100% 0%

o =] [m] [m] o

[m]

]

10 20 30 40 50 60
129 143 439 381 122 149 11
6.3.10

6.3.17

141



142

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o 2 o o o [} o o [}
m o m o
- F I I
Ok 20% 40% 60% 80% 100% OO/E 20% A0% .60% 80% 100%
a (=] [n] a o o
[}
497 758 119
6.3.11
o 20% 40%  60%  80%  100% 0% 20%  40%  60%  80%  100%
[=] [=] [m} [m]
= o = o o m o o ]
o 20% 40%  60%  80%  100% 0% 20% 40% 60%  80%  100%
o 5] u] u} o =
o o
]
1063 291 20
6.3.12
20 20
5 5
5 5
0% 20% 40% 60% 80% 100% o% 20% 40% 60% 80% 100%
o [} o o
= = = = o m o o ]
20 20 [
= T 1
5 5 [
= T 1
5 5 |
% 20 20% 60 80 100% % 20% 40% 60% 80% 100%
[=] [=]
o 7} o o o o
[}
20 5 5
219 488 644 23
6.3.13



Ok 20%  40%  60%  80%  100% 0% 20%  40%  60%  80%  100%
o = - o o = o o m
| [m] =] a
Ok 20%  40% 60K 80%  100% 0% 20%  40%  60% 80k  100%
o =
o = o o o 0
™
739 43 119 453 20
6.3.14 WS
or
or
Ok 206 40% 60K 80%  100% 0% 06 40%  60% 100%
o = o o
- s - o o = o o "
or or
or or
Ok 206 40% 60k 80%  100% 0% 206 40% 60N 8O0%  100%
o =
o = o o = =
™
or or
354 633 23 179 185
6.3.15

143



0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o u] u} o ] u] u] [ ]
[ ] (=] o
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
] 5] ] ] o ]
[m] [m]
[ ]
20 238 559 203 271 30 24 9 20
6.3.16
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
=] m u] o o m u] u] ]
[ ] [=] =] [m]
I
E T
E T
I I
1
1
E I I
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o 5] ] m] o ]
a a
]
37 202 462 238 260 51 67 4 53
6.3.17

144



6.3.3.

6.3.18
6.3.20
30 55
31 32 79
29 3.4.1

30

6.3.8

6.3.19

3.4.6
29

28

29

145



0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o -]
o -] u] [m] [m] [m]
31 32 33 34 35 36 37 37
46 4 236 111 294 183 214 336
6.3.18

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

30 35 40 45 50 55 55
29 230 363 212 379 185 26

6.3.19

% 20% 40% 60% 80% 100% % 20% 40% 60% 80% 100%
o m
o -] u] [m] o o
DI 79 80 81 82 8 84 85 86 |86
50 s50] o2 69 226) 100] 382]  238] 107
6.3.20 DI

146



6.3.4.

~ 2 ~ 2
~ 9 = ~ 2
~ 3 1 ~ 3
~ 3 . "3
~ 3 T -3
~ 3 1 ~ 3
~ 3 - ~ 3
~ 3 ! ~ 3
35 ' 35
% 20% A0% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =]
o =] u] [m] o o
]
28
T 29
~ 30
31
T3
"33
A
35
35"
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o (] =] =]
o [m] [m] [m]
[
8 17
28 29 30 31 32 33 34 35 35
19 106 121 179 260 231 9 76 17 166
6.3.21

147



40%

20%

EOO

40%

60%

om

80%

O

80%

100%

100%

EODO

80% 100%

oo

80%

100%

35

40

45

55

60

65

70

70

50

113]

177

226

164

186

105

64

23 166

6.3.22

60%

EO0

60%

om

80%

100%

EOO

20%

40% 60% 80% 100%

DI
?

80%

100%

DI

77

78

80

81

82

83

54

133

63

163

232

335

116

12

166

148

6.

3.23

Dl



6.3.24

50 60
5
10 10
I I I
20 20
I I | I
30 30
I I T I
40 4 |
I I I 1
50 50
I I I
60 60
40% 60% 80% 100% 40% 60% 80%
o =]
o =] m} u] (=] o
u
10 10
F T T E I I
20 20
E I I E I ] I
30 30
F L E T
40 40
F I E I I
50 50
E I T F T I
60 60
0% 20% 40% 60% 80% 100% 0% 20% A40% 60% 80%
o =] o =
[u] [m] [u] O
=
10 20 30 40 50 60
129 143 439 381 122 149 11
6.3.24

100%

100%

6.3.29

149



0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
[m] 1]
o ] ] m] o o
[ ]
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o (] o (]
[m] a a [m]
[ ]
497 758 119
6.3.25
T T |
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o [=]
m m] m] o o
[ ]
= F | I I
% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o [=] [n] 1]
[m] [m] [u] [m]
[ ]
1063 291 20
6.3.26
20 20
5 I 5
5 I 5
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
[m] (7]
[m] 1] a a a [m]
[ ]
20 20
5 5
5 5
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =] o (7]
[m] [m] [m] a
[ ]
20 5 5
219 488 644 23
6.3.27

150



0% 20% A0% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =]
u] m} [m] o
[ ]
E T T T
E I I I
E T T T
E I I I
E T T T
F T T T T
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =] o B
u] [m] o o
]
20 238 559 203 271 30 24 9 20
6.3.28
0% 20% A0% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =]
o o o o
[ ]
E T T T
E I I I
E T T T
E I I I
E T T T
E T T T
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
o =] o B
u] [m] o o
]
37 202 462 238 260 51 67 4 53
6.3.29

151



6.3.5.

6.3.30
100

30

29

2 3

6.3.31
50

(

—

0% 20%

OOmO

40%

60%

80%

100%

6.3.31

10
10

60

150

m—

0% 20%

OoOmEDO

0%

6.3

20%

.30

40%

60% 100%

80%

40%

80%

100%

10 ]
20
30
40 0%  20% 40%  60%  80%  100%
50
60
0%  20%  40% 60%  80%  100% : . |
= 0%  20%  40%  60%  80%  100%
m
O
0 -
I I |
%  20%  40%  60%  80%  100%
6.3.31

152



6.3.6.

6.3.32

6.3.33

6.3.32

153



- 75
T 76
T T2 4 44 0 KNI -
- 78_ 42 16
- 79 , 3T i -
- 80[T iz 20 i -
~ 81 [TAME -
- 82 06 115 44 ~
~ 83 EEE
~ g 3 3 ~
~ 85 ~

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

m] 5] ] O
g m

BEO
OmmE

- i T T 7 T T
~ ~ 85 " L1
0% 20% 40% 60% 80%  100% 0% 20%  40% 60% 80%  100%
O (1] O O 1] O
[ | O | O
] =]
6.3.33

154



6.4.

SET*
SET*35

SET*

SET*0.2
SET*2.5

155



156



157



SET* 5

SET*

SET* 1 2

SET*

158



159



160



1) No0.93
2004  pp.1-10
2)
No0.386 1986 pp.28-36
3) ASHRAE HANDBOOK FUNDAMENTALS Chapter 8

4)

1995 pp.371-372
5)

No0.493 1997 pp.77-84

6)

— — No0.35 1997 pp.505-508
7) SET*

1996 pp.359-360

8)

2002 pp.391-392
9)

2002 pp.373-374

10)

1998 pp.411-412
11)

1997 pp.367-368

12)

1997 pp.365-366
13) Jennifer Spagnolp A field study of thermal comfort in outdoor and semi-outdoor

enviroments in subtropical Sydney Australia Building and environment 38 (2003)

pp.721-738

161



162



2003 2005 4

2006 2 14

163



2003
2004

164



39
37
35
33
31
29
27
25
23

0721

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100

(kW/m2)

(m/s)

90
80
70
60
50
40
30
20
10

0

0721

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0721

S LYEATAWAWE

10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:00

34 7/21 2003

165



(KW/m2)

(m/s)

166

39
37
35
33
31
29
27
25
23

0724

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0724

N

A

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0724

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

35 7/24 2003




39
37
35
33
31
29
27
25
23

0725

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100

(KW/m2)

(m/s)

90
80
70
60
50
40
30
20
10

0

0725

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0725

A JAY /\"1
(EAVALYWITRAY
vV Y

T ?

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

36 7/25 2003

167



39
37
35
33
31
29
27
25
23

0727

I M

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0727

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(KW/m2)
(6]

(m/s)

1
0

0727

MM

A\ A
ASNY N A A

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

168

37 7127 2003




(kW/m2)

(m/s)

39
37
35
33
31
29
27
25
23

0729

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0729

M

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0729

NS AWY.\ %

sYANAZhcsatha

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

38 7/29 2003

169



39
37
35
33
31
29
27
25
23

0731

%‘”AM

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0731

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(kW/m2)
ul

(m/s)

1
0

0731

e L

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

170

39 7/31 2003




(kW/m2)

(m/s)

39
37
35
33
31
29
27
25
23

0801

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0801

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0801

A A
W W/

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

40 8/1 2003

171



39
37
35
33
31
29
27
25
23

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0804

\
(
I

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(kW/m2)
ul

(m/s)

1
0

0804

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

172

41 8/4 2003



(kW/m2)

(m/s)

0805
39

37
35 s
33
31
29
27
25

23 1 1 1 1 1 1 1
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

0805
100

90
80
70
60 =
50
40 -
30
20
10
0 1 1 1 1 1 1 1
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

0805

A
2 MWAVA'MVAVAVA\
1 MNV‘“\W
O 1 1 1 1 1 1 1
10:30 11:.00 11:30 12:00 12:30 13:00 13:30 14:00

42 8/5 2003

173



39
37
35
33
31
29
27
25
23

0806

AT

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0806

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(KW/m2)
(6]

(m/s)

1
0

0806

NEVAYYALY
DA v

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

174

43 8/6 2003




(KW/m2)

(m/s)

39
37
35
33
31
29
27
25
23

0808

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0808

‘Eﬁ

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0808

A [
FAVaL,

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

44 8/8

2003

175



39
37
35
33
31
29
27
25
23

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0810

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(kW/m2)
ul

(m/s)

1
0

0810

/\WA\/\L A\/‘V"\/A\/

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

176

45 8/10 2003




(KW/m2)

(m/s)

0811
39

37
35
33 WAM
31
29
27 et A
25

23 1 1 1 1 1 1 1
10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

0811
100

90
80
70
60
50 ~ — —
40 =
30
20
10
0 1 1 1 1 1 1 1
10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

|

0811

; oy
AN -
MAVYY WA Y YW

0 1 1 1 1 1 1 1
10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

46 8/11 2003

177



39
37
35
33
31
29
27
25
23

0813

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0813

%

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(KW/m2)
(6]

(m/s)

1
0

0813

MA ,,ANJ‘\AI
N v

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

178

47 8/13 2003



(KW/m2)

(m/s)

39
37
35
33
31
29
27
25
23

0816

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0816

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

1
0

0816

P AYY

AN VWA

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

48 8/16 2003

179



39
37
35
33
31
29

27 p

25
23

0818

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

100
90
80
70
60
50
40
30
20
10

0

0818

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

(KW/m2)
(6]

(m/s)

1
0

0818
o ,\I\A/\,n M N\
W, VT

10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00

180

49 8/18 2003




45 0724

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:.00 11:30 12:00 1230 13:.00 13:30 14:00 14:30

100 0724

80

A

20
O 1 1 1 1 1 1 1 1 1
10.00 10:30 11:00 11:30 12:00 1230 13:00 13:30 14:.00 14:30
0724
4
g
£ 3
2
2
— ——
2]
E
1
T A "
0 L ¥ X N _,‘_ =dd | o 1 )
10:.00 1030 11:.00 11:30 12:.00 1230 13:.00 13:30 14.00 14:30
1 7/24 2004

181



182

0725

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00 14:30

100 0725

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:00 12:30 1300 1330 14:00 14:30

0725

4
N
53
=
S

2
— ——
2
N ——
E

1

0 i : i W e g1 ;; . ; " il -

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14.00 14:30

2 7125 2004



0729

45

20 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

0729

100

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0729

3 7/29 2004

183



45 0801

40

35

30

[+1]

25 ama f

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

100 0801

80

60\

|41

40

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0801

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:.00 14:30

4 8/1 2004

184



0802

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

0802

100

80 b v AN

60 - N,

40

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0802

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:.00 14:30

5 82 2004

185



0805

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

0805

100

80

60

|41

40

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0805

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:.00 14:30

6 8/5 2004

186



0806

45

20 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

0806

100

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0806

7 8/6 2004

187



0807

45

40

20 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

0807

100

80

60

40

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0807

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:.00 14:30

8 8/7 2004

188



0808

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13.00 1330 14:.00 14:30

100 0808

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:.00 12:30 13:00 13:30 14:.00 14:30

0808

(kW/m2)

(m/s)

O 1 1 1 1
10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:.00 14:30

9 8/8 2004

189



190

0809

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30

0809

100

80 { —— —

60

|41

. M\%f\.’

20

0 1 1 1 1 1 1 1 1 1
10.00 10:30 11:00 11:30 12:00 12:30 13.00 13:30

0809

10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

10 8/9 2004



0810

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 11:30 12:00 12:30 13:.00 13:30 14:00 14:30

0810

100

20

O 1 1 1 1 1 1 1 1 1
1000 10:30 11:00 11:30 12:00 12:30 1300 1330 14:00 14:30

0810

11 8/10 2004

191



0811

45

40

35

30 =

25

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0811

80

60

40

|41

20 —

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0811

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:00 14:30

12 8/11 2004

192



0812

45

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0812

80

60

20

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0812

10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30

13 8/12 2004

193



0816

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:00 12:30 13:00 13:30 14:.00

100 0816

20

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:00 12:30 13:00 13:30 14:.00

0816

(kW/m2)

(m/s)

0
10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

14 8/16 2004

194



45 0818

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0818

0 I PRSP e P
e e —
: -
20

10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0818

15 8/18 2004

195



0819

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0819

80

60

40

|41

20

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0819

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:00 14:30

16 8/19 2004

196



0820

45

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0820

80

60

40 | e -

|41

A — T -

20

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0820

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:00 14:30

17 8/20 2004

197



198

45 0821

40

20 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

100 0821

80 e e~ ~ ~—

10 uw‘;__ ___‘_JM-""'——H'
20
O 1 1 1 1 1 1 1 1 1

10:00 10:30 11:00 1130 12:.00 12:30 13:00 13:30 14:.00 14:30

0821

4
N
E3
=
=

2
P —R—
(2
N —
E

1

0 il -4 . g En d 1 |

10:00 10:30 11:00 11:30 12:00 12:30 1300 13:30 14:00 14:30

18 8/21 2004



0822

45

40

20 1 1 1 1 1 1 1 1 1

100

20

O 1 1 1 1 1 1 1 1 1
10:00 10:30 11:00 1130 12:00 12:30 13:00 13:30 14:.00

. 0822
=
g3
=
=3
2
— —R—
(2
E ——
=, WM
o S8 el g, i ¥ e

10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

19 8/22 2004

199



