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Abstract

The caused to study “Estimating Heat Index Value Using Steadman’s Method.” Because
the meteorological department have never measured the heat index value before. We can estimate
the heat index value from dry temperature and relative humidity of the air and no need to use
meteorological instruments. Heat index is an index to show how hot it actually feels of human.
So we can apply heat index value for hot warning to reduce heat injury for human being.

The way for studying use Steadman’s heat index equation to estimate the heat index value
with fixed dry temperature range 21-50 °C and relative humidity range 0-100%, this ranges
suitable for the hot season in Thailand. After that we will create computer program for estimate
heat index values and use these values to create heat index tables.

The result of this study found that, when the weather is hot and high humidity the value
of heat index will higher than the actual dry air temperature and rises as the humidity in the air
increases. We can define heat index values for five level such as level 1 normal, heat index values
less than 27 °C with the dry air temperature 21-27 °C and relative humidity 15-75% range the
people can do continuously activity. Level 2 caution, heat index values 27 < HI < 32 °C with
the dry air temperature 27-32 °C range and relative humidity higher than 40% possible heat
disorders for people in fatigue possible with prolonged exposure and/or physical activity. Level 3
extreme caution heat index values 32 < HI < 41 °C with the dry air temperature 28-49 °C range
and relative humidity higher than 25% possible heat disorders for people in heat exhaustion. Level
4 danger, heat index values 41 < HI < 54 °C with the dry air temperature 30-50 °C range and
relative humidity higher than 15% possible heat disorders for people in heat cramps. Level 5
extreme danger, heat index values higher than 54 °C with the dry air temperature 33-50 °C range
and relative humidity higher than 25% possible heat disorders for people in heat stroke or

sunstroke likely.
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1.5 MINUMUMSANEIAIATIFHANINIDOUVDI Steadman
1.5.1 ANNHINSVDIATIFHAN3oU(Heat Index; HI) YB3 Steadman

Steadman MY UATUVDIATI¥IIANS U (Heat Index; HI) 31 “Heat Index is an
index that combines air temperature and relative humidity to estimate how hot it actually feels.”
3 A = v A ad o a .
ﬁj;‘ﬂﬂﬂﬁ] “AT9BHANNIDU(Heat Index) AD ATITUNHIQUKIHNDINIA (Air Temperature; T)

X v v 7 v v du J
!!ﬁ$ﬂ31N§uﬁNWﬂﬁﬂlﬂﬂﬂ1ﬂ1ﬂ (Relative Humidity ; RH) #ANNaunUsny !ﬁf’]ﬂi%@ﬂﬂ!

v da Yt A Y oa 1 v v
NuypaNaNuIanTinios e maiousdiels”
1.5.2 MINUUNMATIFHA NS 0UUDI Steadman
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vaelszmanilan Tagszauanuguuslauaas 13 luasei 1 nanfe masssinnuion
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M3T 1 : EAINIANNFUNIITZAVM  V9IA1A355HANNFBUMNITNITVBI Stedman

SINNVFYYIUEIVDY Fort Brax Houston, USA

HI('F) Category | Sign of Danger
flag
(colour)
<80 1 White Usual No danger
80< HI< 90 2 Green Caution Fatigue possible
90 <HI< 105 3 Yellow | Extreme Caution Sunstroke, muscle cramps, and/or heat

exhaustion possible

105 <HI< 130 4 Red Danger Sunstroke, muscle cramps, and/or heat exhaustion
likely
HI> 130 5 black Extreme Danger Heat Stroke or Sunstroke likely

1.6 AsmMsaniiunsnenIve lagazil

1.6.1 N3V VAR LALVO VAV U(Lower and Upper limit)yp49ai1ifio1ne
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£ A (= Yy a s I a
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1.6.2 @51 ldsunsuneunuaes e lsdmsulssnamasssianusou
0 ) a vy v L o o e
1.6.4 MM31lszuranatoyagungioIMAguIR Iz ANUFUTNINTU0IMA Tag
a P -4
T¥Tsunsuneuiaes nas1evy
1.6.5 3A31M1319A AT s ¥HANNST oY
a J = 9
1.6.6 AATIZHANTTFHANNTOU

1.6.7 saulasmasssiinnufeun ldninmsuiowr lilsygnd 18 lumsinenssu

' P A Y
PN €] VUDNUYBY °lwum$1/1mmﬁiau


http://www.ipcc.ch/
http://www.ipcc.ch/

14

1.7 Yslaminmainazlasy
v Y
1.7.1 18 Tsunsudszanumassrianudeuniioiuosrisadod nveudulaold

. . 4 o a GSJ) d‘! a 4 o = a a
T‘ﬂil,l,ﬂiu Visual basic 6.0 C])'\i’c’f”lllTﬁ"L]‘H”Ill‘]J@]ﬂ@]ﬂulﬂiﬁldﬂﬁmwmﬁmiﬂizmﬁﬂ”I‘H AUINING

q

S

4 1 oaj ' < (%
e lHszanamassyiianudou noununlameasssiianudouluillussdyaudas q

v ! Ay ¥ ' = 9y 1 A
ATNAITNT ULLIN memmqumﬂmmmn 9 ‘V]llﬂﬁ]1ﬂﬂ1ﬂi§°l$uﬂ’ﬂll3’8)1!11!‘113\1‘1/]11’01ﬂ1ﬁ

[

v A o s A v . o YA Y
30U L‘WE]ﬂﬂE]'Lmi"IElﬁnﬂﬂ"lil,i]ﬂﬂ']ﬂ!,uaﬂﬁnﬂﬂﬁ'mﬁ@'L! (Heat In]ury) ’L’f"lﬁﬁlll%j‘ﬂ@@\iﬂ

D

091U

29)

v A Aa A v J
[IGENIYN W3'011313mﬂﬂ@1ﬂ’]ﬁ3@ulﬂumﬁ’]u1u

a a

v . = ¥ A Y o a Y Y A a
1.7.2 Ulﬂ@lﬁNﬂTﬂﬁi"]ﬂHﬂ’ﬂiﬁﬂu Lwaiwuﬂqquﬂmmmammuma@mamwm

9 9

o

1 1 d‘ o 9 a 9 1 1 4
aaoAIUnLeUaN 9 Aaulsamnsoi lidszgnd 1 lunanssudiuae o wu mswensal
asssinnuseunInalszmealng msasisagy midnveanyg Il msusiunw ms

a J %) 9 9] a a Ai} 9 9
nangUnsaitlosnuanudouveainHIINEs gAAIMNITUMIHAATRAIAZ TN
PATINNTIUMIHAAIATO9UTUINIA 109

Yy a a A = = 1 A o = v o o aa
1.7.3 IddoyamsisznougaiionIngunudnrilseds iweiiuinuazaaiuiludada
9y a 1 [] 1 9 Q‘J
aunsaldusmaunmiisnua 9 uazdszmaudaulonaly
[ [ dy tﬁ' A (Y 1 =~ 9
1.7.4 Usgngaavlszana lumsiagsenIoalonI193a 19 I ¥HAINS OUIN

1 d' 1 9 d' = (Y] a

antszmalusmmnasudega@lunmanuin) iesnndszmalnelimsasivingumngil

v
a %

9
v o J a ]
P IMAGUIAS tazANNFUd LIS vesoIMAM AN Hga HeuInei ) zimaegudn



15

UN 2
Y Aax o A a v
maﬁauamﬁmmumﬂw
(Material & Method)
2.1 6lallmqlli;i"ﬁ‘l“f’fl(Material)
) Aaa A 9 Y dy v o ¢ A =
2.1.1 m@Hﬂﬁﬂ@qmﬁﬂMﬂWﬂWﬂﬂNLLWQLLﬂ$ﬂ31N%uﬁNWW‘ﬁLﬂafJGl,‘LlﬂﬁJ 30 ‘1J N.f.
9

2514-2543 9NANHATIVOIMARINY tazanignHeuInegnnveInIugatenIng $11u

=
88 D 1U

Aan a d' g [ @ (; d' 1

2.1.2 Yoyaddagungiomagangatazanusuduinimigalugiegesouves

dszna Inewimedaldluniu 539 w.a1.2494-2546
9 1 1 9 d'
2.1.3 GUE]Muﬁ"llﬂﬁﬂﬂ!&’ﬂiiuﬂ1§§$1’nwﬂﬁ$!fﬂﬁ 31@38ﬂ15lﬂﬂﬂullﬂﬂﬁﬂl@\i’ﬁﬂTWUiiEl']ﬂ'lf”f
) & < A (=2 Yy a 7

(Intergovernmental Panel on Climate Change; IPCC) duilunsznilsnumuauinemans

s A Ay Y 7 A & 4 Y A £
ﬂlﬂﬂﬂﬂﬂﬂ"ﬁﬁﬁﬂig"]ﬂ%qﬁ T]UlﬂﬂTQﬂTﬁm'JT qmﬁgﬂaﬂiuwuwgmmﬁauﬂmwquuiunm/iu

NN TN 1.4-5.8 0IA U T


http://www.ipcc.ch/

Temperature change

6 I | T
i Scenarios -
%) i A1B o :
E 5 === AT 14'58 C '
P {  osenees A1FI > :
E‘ 4 A2 '.—,,.f E
m E T E‘ 5 '-- E
Al v ] = 5F ',.‘ !
O gi —— Isea P &
1)) ]
= T
5 2 ,
@ i i
- i i !
E 4]
= Model
" ranges
2000 2020 2040 2060 2080 2100
Year
Several models
all EIﬁES
IPCC, 2001. e

510 2 : naasmsmamsainzlanenil w.a.2543-2643

111 Intergovernmental Panel on Climate Change (IPCC) 2001

2.2 I5MIAUHHNIUIVY(Method)

' S k4 A
ﬂ1§ﬂ§$3~l1ﬂ!ﬂ16]55“51!?131%‘5?)1!19]8]35611@\1 Stedman

a v ' Aq Y I A o ' ~ 9 ~
Wﬁﬂﬁmﬁlﬂll“amﬁ 9 ‘ﬂnlclfclu‘ﬁjgl]ﬂ 2.1 !WE]1’7’]lﬂm(‘ﬂGluﬂqiﬂjgll']mﬂ’]ﬂii%uﬂj’]uiﬂu‘ﬂ

=

o % 1 9 & 9 @ g
MU TY mmummﬂi’aumm‘ﬂizmﬁ”l‘m cm%“lﬂwamu

Y A Y ) = = ~
1. i]WﬂelJE]lquﬂQmﬁguﬂ1ﬂ1ﬁ@]‘m!ﬁ\1mﬂ81uﬂ1ﬂ 30 ‘]J W.A. 2514-2543 NTDIUNTID

a o

Y
P IMARIN LA A0 AHENINGIYNNVDINTURATININGT 911U 88 AD1T] YBINTN

16


http://www.ipcc.ch/

9
a v v R

gateuIne vz lagurnioimaduuisdigalugisggioutlszum 22 eeruvaifod Aaiuds
° < ! A Y Y A 9 ' ~ ¥ ya
fmuailuveuaanvesgurglomeaquuisnag ldlszmnumassyianuionin

21 DeFIs AL d

9) Aana a c!' 1 9 1 d' (Y] 9
2. Nndeyaddaguigigenga luregaiovveilszme Inamiimeiald lua
53 7) W.f.2494-2546 7D 44.5 DIRUTATOE 13103UN 27 IWHIOU W.A. 2503 VTNUIINIA
a 4 v Y 1 LY d‘
gn3and UsznounuveyavesnuznIsuMIszrINszma Naremsnlaguuilasvesaniv

d' a Y a tﬁy d' 9 A :3 = = =
UTTEINA mﬂizmu%mqmwgﬂaﬂiuwumHjmau D1VINWNUUDY 3 DIAUBALB YT ﬂTfJGl,‘Ll‘]J

Y
v v

2 o 3 a 9 Y A 9 ] =
W.A1. 2643 AU A UVB VA UUVDIg I YU IMAGNUNANIE 1) s zanumias sl
Y ¥ ~
anuiou N 50 esruzaon
9 Aaa dy o Y] 4 c; d' 1 9 1 d'
3. nndeyaadannuruduinivesomad iga lugggiouvesilszms Inomii
[ FY = A d D ¢ A o A v J Ao (%
e 1@ luny 53 3 w.1.2494-2546 Ap 9 1losidua o Tuh 25 nuAWUS w.A. 2526 NeKIA
i o o Aw v A Y] 09/} o I '
1 wazilie TuN 23 wyeu w.A. 2533 NNaHIaseeste auiulasimualuveuaa1aves
A o o 2 - ) ' ~ v v sl @ 0
AnuruduInsvesemeanee Islszamasssianuiouldn o wWesidud vaziimua
& o o @ v s d o A - '
VOULALUYBIANINFUTUINT V090101 1T 100 1lo5iFud(iosnnvasiruanlugi
v A o o @ £ vq 9 /2 o
995901 ANVFUFNINTYRIDIMAI GV 1nA 100 1oTiEUA)
a 4 1 ~
4. a5191sunsuneneuiiumes laeldaumsysyanamasssiinnudouves
. A qu 1 = ¥ ) A
Stedman (Stedman Heat Index Equation) e l5ilszanamassyianusou laglamaiiams
= . . = ~ A &
@enT15uns NI Visual Basic (9319azeanmswen 11sunsylumianuini 1) aniu
° & 1 a { < . .
B1M5 execute file #9918 1Usunsulseanamasssiinnudouriainilu application @11150
o a qu d’ a a’d’d a vAa . 9
i llAensuuwniosnoniunesNiszuuliamsuu Windows 14
Y
5. 1111y gUHANOIMARUIRITITZNIN 21-50 DIAUTATYA LATADINTY

v o J ]

1 ] 4 1 1 ~ 9 d'
AUNNTUDIDINIABINTEHINN 0-100 Lﬂﬂﬁlﬁ]ﬁu@] llﬁiluiﬂﬁ!,!,ﬂiuﬂﬁgiﬂmﬂ1@55"])'1!?’1']1%561!‘1/]

4
=<

= Y v R ~ v AN ¥ Yy g ' ~ )
!,"’lJfJu"’lJuGl,HGUE] 4. ﬂﬂﬂuﬂﬂﬂ']ﬂii"])'uﬂﬂ"miﬂuﬂllﬂ Llﬁzﬁi'NL“]JH@]"ITN?’TI@TTBHWTI?J?@H



18

UNN 3
Han133a8

(Result)
(Y d U =~ v Y \ = Y
3.1 Nﬁﬂ‘l/‘lﬁ‘ﬂ1ﬂﬂ15‘]]533»11@1‘!?1W]ii‘lﬂ!ﬂ31N§@ullﬁ$ﬂ1§ﬁi1ﬂﬂ1iﬁﬂ”Iﬂi'i“]ﬁ!ﬂ')”l&lii‘)u

v A 9 a 9 Y & A 1 1
Nﬂﬁ‘W‘ﬁ‘V]Ulﬂi]Tﬂﬂ'li‘]J333J’JaWﬁqmﬂ@ju@1ﬂ1ﬁﬁwuﬁ\‘l“ﬁﬂhﬂ1@Qi%‘ﬁ’JN 21-50 ®4¢
= dy o o J = ] 1 Jd <3 4
L aLes e e Llﬂgﬂ’Nll%uffll'wﬂﬁﬂl@\iﬂ1ﬂ1ﬁﬂﬂ1@§i$ﬁ’ﬂ\i 0-100 L‘iJ’E]iLG]f'L!@] GI,uiﬂi!lﬂi?Jﬂﬁglﬂm
' ~ y Ay & ] . . Y ~ o X o 9 g
ﬂ']ﬂii"])"Llﬂ’J']iJﬁE]uT]ﬁi'NeUuTﬂfﬂ%ﬂTH'] Visual Basic ’1]81@?’11@55"])’1!?’]'31%561& G])’Q"l]ﬂﬁiﬁl,ﬂu
Y Y
MINMIATIFIANNTOU TasulsgurgloImAduuRInsIaz 10 oIrIvaITed Lazaudu

QU

4 09/} J I J qu c? a [V dy
AUNANTUDIDINIAATING 25 L‘].I’E]ﬁlﬁ]fu@ FAIUMNAU 12 151 (AT NN 3-14) ﬂ\i@]'ﬁ]llﬂu



X v o
ANUFUTIINT (%)
0

1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

d’ \ IS) Y I
A13199 2 : MATIVHAINIDY (IR UBALBEIT )

a =
QUUHN (DI UBAIBEE)

21

22

23

24

25

26

27

28

29

30

19.63

20.71

21.77

22.80

23.81

24.79

25.75

26.68

27.59

28.48

19.87

20.90

21.91

22.90

23.88

24.83

25.76

26.67

27.56

28.43

20.11

21.09

22.06

23.01

23.94

24.86

25.76

26.65

27.52

28.38

20.34

21.27

22.20

23.11

24.01

24.90

25.77

26.64

27.49

28.34

20.56

21.45

22.33

23.20

24.07

24.93

25.78

26.63

27.47

28.30

20.78

21.63

22.46

23.30

24.13

24.96

25.79

26.62

27.44

28.26

21.00

21.80

22.59

23.39

24.20

25.00

25.80

26.61

27.42

28.23

21.21

21.96

22.72

23.49

24.26

25.03

25.82

26.61

27.40

28.20

21.41

22.12

22.84

23.58

24.32

25.07

25.83

26.60

27.39

28.18

21.61

22.28

22.96

23.66

24.38

25.10

25.85

26.60

27.38

28.16

21.80

22.43

23.08

23.75

24.43

25.14

25.86

26.61

27.37

28.15

21.99

22.58

23.20

23.83

24.49

25.17

25.88

26.61

27.36

28.14

22.17

22.73

23.31

2391

24.55

25.21

25.90

26.62

27.36

28.13

22.35

22.87

23.41

23.99

24.60

25.24

25.92

26.62

27.36

28.13

22.52

23.00

23.52

24.07

24.66

25.28

25.94

26.63

27.37

28.13

22.69

23.13

23.62

24.14

24.71

25.31

25.96

26.65

27.37

28.14

22.85

23.26

23.71

24.21

24.76

25.35

25.98

26.66

27.38

28.15

23.00

23.38

23.81

24.29

24.81

25.38

26.01

26.68

27.40

28.17

23.15

23.50

23.90

24.35

24.86

25.42

26.03

26.70

27.42

28.19

23.29

23.61

23.99

24.42

24.91

25.46

26.06

26.72

27.44

28.21

23.43

23.72

24.07

24.48

24.96

25.49

26.09

26.74

27.46

28.24

23.56

23.82

24.15

24.54

25.00

25.53

26.11

26.77

27.49

28.27

23.69

23.92

24.23

24.60

25.05

25.56

26.14

26.80

27.52

28.31

23.81

24.02

24.30

24.66

25.09

25.60

26.17

26.83

27.55

28.35

23.92

24.11

24.37

24.72

25.14

25.63

26.21

26.86

27.59

28.39

24.03

24.20

24.44

24.77

25.18

25.67

26.24

26.89

27.63

28.44
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AP uFININg (%)
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50

M3190 3

v 5] Y )
AATIVUAINNIOU ( BIFBaLBT )

a I~
QUHHN (BIANBABEE)

21

22

23

24

25

26

27

28

29

30

24.14

24.28

24.51

24.82

25.22

25.70

26.27

26.93

27.67

28.50

24.24

24.36

24.57

24.87

25.26

25.74

26.31

26.97

27.72

28.55

24.33

24.43

24.63

2491

25.30

25.77

26.34

27.01

27.76

28.62

24.42

24.50

24.68

24.96

25.34

25.81

26.38

27.05

27.82

28.68

24.50

24.56

24.73

25.00

25.37

25.84

26.42

27.10

27.87

28.75

24.57

24.62

24.78

25.04

2541

25.88

26.46

27.14

27.93

28.83

24.65

24.68

24.83

25.08

25.44

25.92

26.50

27.19

27.99

28.91

24.71

24.73

24.87

25.11

25.48

25.95

26.54

27.24

28.06

28.99

24.77

24.78

2491

25.15

25.51

25.99

26.58

27.30

28.13

29.08

24.83

24.82

24.94

25.18

25.54

26.02

26.63

27.35

28.20

29.17

24.87

24.86

24.97

25.21

25.57

26.06

26.67

27.41

28.27

29.26

24.92

24.89

25.00

25.24

25.60

26.09

26.72

27.47

28.35

29.36

24.96

24.92

25.03

25.26

25.63

26.13

26.77

27.53

28.43

29.47

24.99

24.95

25.05

25.28

25.66

26.17

26.81

27.60

28.52

29.58

25.01

24.97

25.07

25.30

25.68

26.20

26.86

27.66

28.61

29.69

25.04

24.99

25.08

25.32

25.71

26.24

26.91

27.73

28.70

29.81

25.05

25.00

25.09

25.34

25.73

26.27

26.96

27.80

28.79

29.93

25.06

25.01

25.10

25.35

25.76

26.31

27.02

27.88

28.89

30.05

25.07

25.01

25.11

25.37

25.78

26.35

27.07

27.95

28.99

30.18

25.06

25.01

25.11

25.38

25.80

26.38

27.13

28.03

29.09

30.32

25.06

25.00

25.11

25.38

25.82

26.42

27.18

28.11

29.20

30.45

25.05

24.99

25.11

25.39

25.84

26.45

27.24

28.19

29.31

30.60

25.03

24.98

25.10

25.39

25.86

26.49

27.30

28.27

29.42

30.74

25.00

24.96

25.09

25.39

25.87

26.53

27.36

28.36

29.54

30.89

24.98

24.94

25.07

25.39

25.89

26.56

27.42

28.45

29.66

31.05




A UFITNE (%)
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

d‘ J o) Y =
A1TNN 4 : MATTFHANNIOY ( DIAUBALBYN )

a =
QUHHN (BIAUVALBHE)

21

22

23

24

25

26

27

28

29

30

24.94

2491

25.06

25.39

25.90

26.60

27.48

28.54

29.78

31.21

24.90

24.88

25.04

25.38

25.92

26.64

27.54

28.63

2991

31.37

24.86

24.84

25.01

25.38

25.93

26.67

27.60

28.73

30.04

31.54

24.81

24.80

24.99

25.37

25.94

26.71

27.67

28.82

30.17

31.71

24.75

24.75

24.96

25.36

25.95

26.74

27.73

28.92

30.31

31.89

24.69

24.70

24.92

25.34

25.96

26.78

27.80

29.02

30.44

32.07

24.62

24.65

24.89

25.33

25.97

26.82

27.87

29.13

30.59

32.25

24.55

24.59

24.85

25.31

25.98

26.85

27.94

29.23

30.73

32.44

24.47

24.53

24.80

25.29

25.98

26.89

28.01

29.34

30.88

32.63

24.38

24.46

24.76

25.26

25.99

26.93

28.08

29.45

31.03

32.83

24.29

24.39

24.71

25.24

25.99

26.96

28.15

29.56

31.19

33.03

24.20

24.31

24.65

25.21

26.00

27.00

28.23

29.68

31.35

33.24

24.10

24.23

24.60

25.18

26.00

27.04

28.30

29.79

31.51

33.45

23.99

24.15

24.54

25.15

26.00

27.07

28.38

2991

31.67

33.66

23.88

24.06

24.47

25.12

26.00

27.11

28.45

30.03

31.84

33.88

23.76

23.97

24.41

25.08

26.00

27.15

28.53

30.15

32.01

34.10

23.64

23.87

24.34

25.05

26.00

27.18

28.61

30.28

32.18

34.33

23.51

23.77

24.27

25.01

25.99

27.22

28.69

30.41

32.36

34.56

23.38

23.66

24.19

24.97

25.99

27.26

28.77

30.53

32.54

34.80

23.24

23.55

24.11

24.92

25.98

27.29

28.85

30.67

32.73

35.04

23.09

23.43

24.03

24.88

25.98

27.33

28.94

30.80

3291

35.28

22.94

23.31

23.94

24.83

25.97

27.37

29.02

30.93

33.10

35.53

22.79

23.19

23.85

24.78

25.96

27.40

29.11

31.07

33.30

35.78

22.62

23.06

23.76

24.72

25.95

27.44

29.20

31.21

33.49

36.04

22.46

22.93

23.67

24.67

25.94

27.48

29.28

31.35

33.69

36.30
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A UFITNE (%)
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

d‘ J o) Y =
AN 5 : ANMATIFHANNIOUY (A BalBeIa )

a =
QUHHN (BIAUVALBHE)

21

22

23

24

25

26

27

28

29

30

22.28

22.79

23.57

24.61

25.93

27.52

29.37

31.50

33.90

36.56

22.11

22.65

23.46

24.55

25.92

27.55

29.46

31.65

34.10

36.83

21.92

22.50

23.36

24.49

25.90

27.59

29.55

31.79

34.31

37.11

21.73

22.35

23.25

24.43

25.89

27.63

29.65

31.95

34.52

37.38

21.54

22.20

23.14

24.36

25.87

27.66

29.74

32.10

34.74

37.67

21.34

22.04

23.02

24.30

25.85

27.70

29.83

32.25

34.96

37.95

21.13

21.87

22.90

24.23

25.84

27.74

29.93

32.41

35.18

38.24

20.92

21.70

22.78

24.15

25.82

27.78

30.03

32.57

3541

38.54

20.70

21.53

22.66

24.08

25.80

27.81

30.12

32.73

35.64

38.84

20.48

21.35

22.53

24.00

25.78

27.85

30.22

32.90

35.87

39.14

20.25

21.17

22.40

23.92

25.75

27.89

30.32

33.06

36.10

39.45

20.02

20.99

22.26

23.84

25.73

27.92

30.42

33.23

36.34

39.76

19.78

20.80

22.12

23.76

25.71

27.96

30.53

33.40

36.58

40.07

19.53

20.60

21.98

23.68

25.68

28.00

30.63

33.57

36.83

40.39

19.28

20.40

21.84

23.59

25.66

28.04

30.73

33.75

37.07

40.72

19.03

20.20

21.69

23.50

25.63

28.07

30.84

33.92

37.33

41.05

18.77

19.99

21.54

23.41

25.60

28.11

30.95

34.10

37.58

41.38

18.50

19.78

21.39

23.32

25.57

28.15

31.05

34.28

37.84

41.72

18.23

19.56

21.23

23.22

25.54

28.19

31.16

34.47

38.10

42.06

17.95

19.34

21.07

23.12

25.51

28.22

31.27

34.65

38.36

42.40

17.67

19.12

20.90

23.02

25.48

28.26

31.38

34.84

38.63

42.75

17.38

18.89

20.73

22.92

25.44

28.30

31.50

35.03

38.90

43.11

17.08

18.65

20.56

22.82

25.41

28.34

31.61

35.22

39.17

43.46

16.78

18.41

20.39

22.71

25.37

28.38

31.72

3541

39.45

43.83

16.48

18.17

20.21

22.60

25.33

28.41

31.84

35.61

39.73

44.19
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X ] o d
ANNBFUTHINT (%)
0

1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

d‘ J o) Y =
AN 6 : ANMATIVHANNIOUY (A VAT )

a =
QUHHN (BIAUVALBHE)

31

32

33

34

35

36

37

38

39

40

29.34

30.18

30.99

31.77

32.54

33.27

33.99

34.68

35.34

35.98

29.28

30.11

30.92

31.71

32.48

33.22

33.95

34.66

35.35

36.02

29.22

30.04

30.85

31.65

32.42

33.18

33.93

34.66

35.37

36.07

29.17

29.99

30.80

31.59

32.38

33.15

33.92

34.67

3541

36.14

29.12

29.94

30.75

31.55

32.35

33.13

33.92

34.69

35.46

36.22

29.08

29.89

30.70

31.51

32.32

33.12

33.93

34.72

35.52

36.31

29.04

29.85

30.67

31.49

32.30

33.12

33.95

34.77

35.59

36.42

29.01

29.82

30.64

31.47

32.30

33.13

33.98

34.83

35.68

36.54

28.98

29.80

30.62

31.46

32.30

33.16

34.02

34.90

35.78

36.68

28.96

29.78

30.61

31.45

32.31

33.19

34.07

34.98

35.90

36.83

28.95

29.77

30.60

31.46

32.33

33.23

34.14

35.07

36.02

36.99

28.94

29.76

30.60

31.47

32.36

33.28

34.22

35.18

36.16

37.17

28.93

29.76

30.61

31.49

32.40

33.34

34.30

35.29

36.31

37.36

28.93

29.76

30.63

31.52

32.45

33.41

34.40

35.42

36.48

37.56

28.94

29.78

30.65

31.56

32.51

33.49

34.51

35.56

36.65

37.78

28.95

29.79

30.68

31.61

32.57

33.58

34.63

35.72

36.84

38.01

28.96

29.82

30.72

31.66

32.65

33.68

34.76

35.88

37.05

38.26

28.98

29.85

30.76

31.72

32.74

33.79

34.90

36.06

37.26

38.52

29.01

29.89

30.81

31.80

32.83

33.92

35.06

36.25

37.49

38.79

29.04

29.93

30.87

31.87

32.93

34.05

35.22

36.45

37.73

39.08

29.08

29.98

30.94

31.96

33.04

34.19

35.39

36.66

37.99

39.38

29.12

30.03

31.01

32.06

33.17

34.34

35.58

36.89

38.26

39.69

29.17

30.10

31.09

32.16

33.30

34.50

35.78

37.12

38.54

40.02

29.22

30.16

31.18

32.27

33.44

34.67

35.99

37.37

38.83

40.36

29.28

30.24

31.28

32.39

33.59

34.86

36.21

37.63

39.13

40.71

29.34

30.32

31.38

32.52

33.74

35.05

36.44

37.90

39.45

41.08
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AnuBUFING (%)
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50

d‘ \J = Y =
FA1519N 7 : MATIFUAIINIOU (93A N BaLBeIT )

a =
QUKD (IR UVAIBEIN)

24

31

32

33

34

35

36

37

38

39

40

29.41

30.41

31.49

32.66

33.91

35.25

36.68

38.19

39.78

41.47

29.48

30.50

31.61

32.80

34.09

35.46

36.93

38.48

40.13

41.86

29.56

30.60

31.73

32.95

34.27

35.69

37.19

38.79

40.49

42.27

29.64

30.70

31.86

33.12

34.47

35.92

37.47

39.11

40.86

42.70

29.73

30.82

32.00

33.29

34.67

36.16

37.75

39.44

41.24

43.13

29.83

30.93

32.15

33.46

34.89

36.41

38.05

39.79

41.63

43.59

29.93

31.06

32.30

33.65

35.11

36.68

38.36

40.14

42.04

44.05

30.03

31.19

32.46

33.84

35.34

36.95

38.67

40.51

42.46

44.53

30.14

31.33

32.63

34.04

35.58

37.23

39.00

40.89

42.90

45.02

30.26

31.47

32.80

34.25

35.83

37.53

39.34

41.28

43.35

45.53

30.38

31.62

32.98

34.47

36.09

37.83

39.70

41.69

43.81

46.05

30.50

31.77

33.17

34.70

36.36

38.14

40.06

42.10

44.28

46.58

30.63

31.93

33.37

34.93

36.63

38.47

40.43

42.53

44.76

47.13

30.77

32.10

33.57

35.18

36.92

38.80

40.82

42.97

45.26

47.69

30.91

32.28

33.78

35.43

37.22

39.14

41.21

43.42

45.77

48.26

31.06

32.46

34.00

35.69

37.52

39.50

41.62

43.89

46.30

48.85

31.21

32.64

34.23

35.96

37.83

39.86

42.04

44.36

46.83

49.46

31.37

32.84

34.46

36.23

38.16

40.24

42.47

44.85

47.38

50.07

31.53

33.04

34.70

36.52

38.49

40.62

4291

45.35

47.95

50.70

31.70

33.24

34.95

36.81

38.83

41.01

43.36

45.86

48.52

51.34

31.87

33.45

35.20

37.11

39.18

41.42

43.82

46.38

49.11

52.00

32.05

33.67

35.46

37.42

39.54

41.83

44.29

46.92

49.71

52.67

32.23

33.90

35.73

37.73

39.91

42.26

44.78

47.46

50.33

53.36

32.42

34.13

36.01

38.06

40.29

42.69

45.27

48.02

50.95

54.06

32.62

34.36

36.29

38.39

40.67

43.14

45.78

48.59

51.59

54.77




ANMBUFING (%)
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

d‘ J o) Y =
A99N 8 : MATIVHANNIOUY (9IA N BalBEIT )

QUM (29A T aITH)

25

31

32

33

34

35

36

37

38

39

40

32.82

34.61

36.58

38.73

41.07

43.59

46.29

49.18

52.24

55.49

33.02

34.86

36.88

39.08

41.48

44.06

46.82

49.77

52.91

56.23

33.23

35.11

37.18

39.44

41.89

44.53

47.36

50.38

53.59

56.99

33.45

35.37

37.49

39.81

42.31

45.02

4791

51.00

54.28

57.75

33.67

35.64

37.81

40.18

42.75

45.51

48.47

51.63

54.98

58.53

33.89

3591

38.14

40.56

43.19

46.02

49.04

52.27

55.70

59.33

34.12

36.19

38.47

40.95

43.64

46.53

49.63

52.93

56.43

60.14

34.36

36.48

38.81

41.35

44.10

47.06

50.22

53.59

5717

60.96

34.60

36.77

39.16

41.76

44.57

47.59

50.83

54.27

57.93

61.79

34.85

37.07

39.52

42.18

45.05

48.14

51.44

54.96

58.69

62.64

35.10

37.38

39.88

42.60

45.54

48.69

52.07

55.66

59.47

63.51

35.35

37.69

40.25

43.03

46.03

49.26

52.71

56.38

60.27

64.38

35.62

38.01

40.63

43.47

46.54

49.84

53.36

57.10

61.08

65.27

35.88

38.33

41.01

43.92

47.06

50.42

54.02

57.84

61.89

66.18

36.16

38.66

41.40

44.38

47.58

51.02

54.69

58.59

62.73

67.10

36.43

39.00

41.80

44.84

48.11

51.62

55.37

59.35

63.57

68.03

36.72

39.34

42.21

45.31

48.66

52.24

56.06

60.13

64.43

68.97

37.01

39.69

42.62

45.79

49.21

52.87

56.77

60.91

65.30

69.93

37.30

40.05

43.04

46.28

49.77

53.50

57.48

61.71

66.18

70.90

37.60

40.41

43.47

46.78

50.34

54.15

58.21

62.52

67.08

71.89

37.90

40.78

43.90

47.28

50.92

54.81

58.95

63.34

67.99

72.89

38.21

41.15

44.35

47.80

51.51

55.47

59.70

64.18

68.91

73.90

38.53

41.53

44.80

48.32

52.11

56.15

60.46

65.02

69.85

74.93

38.85

41.92

45.25

48.85

52.71

56.84

61.23

65.88

70.79

75.97

39.17

42.31

45.72

49.39

53.33

57.53

62.01

66.75

71.76

77.03




A UFIING (%)
76
77
78
79
80
81
82
83
84
85
86
87
88
89
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91
92
93
94
95
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97
98
99

100

d‘ \J = Y =
A1TNN 9 : MATIFUANNIOU (OIA N BAIBT )

QKN (@A NsaITYE)

31

32

33

34

35

36

37

38

39

40

39.50

42.71

46.19

49.94

53.95

58.24

62.80

67.63

72.73

78.10

39.84

43.11

46.67

50.49

54.59

58.96

63.60

68.52

73.71

79.18

40.18

43.53

47.15

51.05

55.23

59.69

64.42

69.43

74.71

80.28

40.52

43.94

47.64

51.62

55.88

60.42

65.24

70.35

75.73

81.39

40.88

44.37

48.14

52.20

56.55

61.17

66.08

71.27

76.75

82.51

41.23

44.80

48.65

52.79

57.22

61.93

66.93

72.22

77.79

83.65

41.59

45.23

49.17

53.39

57.90

62.70

67.79

73.17

78.84

84.80

41.96

45.68

49.69

53.99

58.59

63.48

68.66

74.13

79.90

85.96

42.33

46.13

50.22

54.60

59.28

64.26

69.54

75.11

80.98

87.14

42.71

46.58

50.75

55.22

59.99

65.06

70.43

76.10

82.07

88.34

43.09

47.04

51.30

55.85

60.71

65.87

71.33

77.10

83.17

89.54

43.48

47.51

51.85

56.49

61.43

66.69

72.25

78.11

84.28

90.76

43.87

47.98

52.40

57.13

62.17

67.52

73.17

79.14

85.41

92.00

44.27

48.47

52.97

57.79

62.91

68.36

74.11

80.17

86.55

93.24

44.68

48.95

53.54

58.45

63.67

69.20

75.06

81.22

87.71

94.50

45.09

49.44

54.12

59.12

64.43

70.06

76.01

82.28

88.87

95.78

45.50

49.94

54.71

59.79

65.20

70.93

76.98

83.36

90.05

97.07

45.92

50.45

55.30

60.48

65.98

71.81

77.96

84.44

91.24

98.37

46.34

50.96

55.90

61.17

66.77

72.70

78.95

85.54

92.45

99.68

46.77

51.48

56.51

61.88

67.57

73.60

79.96

86.64

93.66

101.01

47.21

52.00

57.13

62.59

68.38

74.51

80.97

87.76

94.89

102.36

47.65

52.53

57.75

63.31

69.20

75.43

81.99

88.90

96.14

103.71

48.10

53.07

58.38

64.03

70.02

76.36

83.03

90.04

97.39

105.09

48.55

53.61

59.02

64.77

70.86

77.30

84.07

91.20

98.66

106.47

49.00

54.16

59.66

65.51

71.70

78.25

85.13

92.36

99.94

107.87
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ANUFUTHING (%)
0

1

10
11
12
13
14
15
16
17
18
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23
24

25

d‘ v S Y =)
MTNN 10 : MATIFUANINIDY ( DI UBALBYA )

QUMY (IR UBAITHE)

41

42

43

44

45

46

47

48

49

50

36.59

37.18

37.75

38.29

38.80

39.30

39.76

40.20

40.62

41.01

36.67

37.29

37.90

38.49

39.06

39.60

40.13

40.64

41.12

41.59

36.75

37.42

38.07

38.71

39.32

39.93

40.51

41.09

41.64

42.18

36.86

37.56

38.26

38.94

39.61

40.27

40.92

41.56

42.18

42.80

36.97

37.72

38.46

39.19

39.92

40.63

41.35

42.05

42.75

43.44

37.10

37.89

38.68

39.46

40.24

41.02

41.79

42.56

43.33

44.10

37.25

38.08

38.91

39.74

40.58

41.42

42.25

43.09

43.94

44.78

37.41

38.28

39.16

40.05

40.94

41.84

42.74

43.65

44.56

45.48

37.59

38.50

39.43

40.37

41.31

42.27

43.24

44.22

45.21

46.21

37.77

38.74

39.71

40.70

41.71

42.73

43.76

44.81

45.88

46.96

37.98

38.99

40.01

41.06

42.12

43.20

44.31

45.43

46.57

47.72

38.20

39.25

40.33

41.43

42.55

43.70

44.87

46.06

47.28

48.52

38.43

39.53

40.66

41.82

43.00

44.21

45.45

46.71

48.01

49.33

38.68

39.83

41.01

42.22

43.47

44.74

46.05

47.39

48.76

50.16

38.94

40.14

41.37

42.64

43.95

45.29

46.67

48.08

49.53

51.02

39.22

40.47

41.76

43.08

44.45

45.86

47.31

48.80

50.33

51.90

39.51

40.81

42.15

43.54

44.97

46.45

47.97

49.53

51.14

52.80

39.82

41.17

42.57

44.02

45.51

47.06

48.65

50.29

51.98

53.72

40.14

41.54

43.00

44.51

46.07

47.68

49.35

51.07

52.84

54.66

40.48

41.93

43.44

45.01

46.64

48.32

50.06

51.86

53.72

55.63

40.83

42.34

4391

45.54

47.23

48.99

50.80

52.68

54.62

56.61

41.19

42.76

44.39

46.08

47.84

49.67

51.56

53.51

55.54

57.62

41.57

43.19

44.88

46.64

48.47

50.37

52.34

54.37

56.48

58.65

41.96

43.64

45.39

47.22

49.12

51.09

53.13

55.25

57.44

59.70

42.37

44.11

45.92

47.81

49.78

51.82

53.95

56.15

58.42

60.78

42.80

44.59

46.47

48.42

50.46

52.58

54.78

57.06

59.43

61.87
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AnuBUFITING (%)
26
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50

d‘ \J o) Y =
A9 11 : MATIVHUANNIOU ( DIFBALBYD )

QNN (29A T aITY)

41

42

43

44

45

46

47

48

49

50

43.23

45.09

47.03

49.05

51.16

53.36

55.64

58.00

60.45

62.99

43.69

45.60

47.60

49.70

51.88

54.15

56.51

58.96

61.50

64.13

44.15

46.13

48.20

50.36

52.61

54.96

57.40

59.94

62.57

65.29

44.64

46.67

48.81

51.04

53.37

55.79

58.32

60.94

63.66

66.48

45.13

47.23

49.43

51.73

54.14

56.64

59.25

61.96

64.77

67.68

45.64

47.80

50.07

52.45

54.93

57.51

60.20

63.00

65.90

68.91

46.17

48.39

50.73

53.18

55.73

58.40

61.17

64.06

67.05

70.16

46.71

49.00

51.41

53.93

56.56

59.30

62.16

65.14

68.22

71.43

47.26

49.62

52.10

54.69

57.40

60.23

63.18

66.24

69.42

72.72

47.83

50.26

52.80

55.47

58.26

61.17

64.21

67.36

70.63

74.03

48.42

50.91

53.53

56.27

59.14

62.14

65.25

68.50

71.87

75.37

49.01

51.58

54.27

57.09

60.04

63.12

66.32

69.66

73.13

76.72

49.63

52.26

55.02

57.92

60.95

64.12

67.41

70.84

74.41

78.10

50.25

52.96

55.80

58.77

61.88

65.13

68.52

72.05

75.71

79.50

50.90

53.67

56.58

59.64

62.83

66.17

69.65

73.27

77.03

80.93

51.55

54.40

57.39

60.52

63.80

67.23

70.80

74.51

78.37

82.37

52.23

55.14

58.21

61.43

64.79

68.30

71.96

75.77

79.73

83.84

52.91

55.90

59.05

62.34

65.79

69.40

73.15

77.06

81.11

85.33

53.61

56.68

59.90

63.28

66.82

70.51

74.36

78.36

82.52

86.83

54.33

57.47

60.77

64.23

67.86

71.64

75.58

79.68

83.94

88.37

55.06

58.28

61.66

65.20

68.91

72.79

76.83

81.03

85.39

89.92

55.80

59.10

62.56

66.19

69.99

73.96

78.09

82.39

86.86

91.49

56.56

59.93

63.48

67.20

71.08

75.14

79.37

83.78

88.35

93.09

57.33

60.79

64.42

68.22

72.20

76.35

80.68

85.18

89.86

94.71

58.12

61.65

65.37

69.26

73.33

71.57

82.00

86.61

91.39

96.35
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29

d‘ v ISy Y =)
AN 12 : MATIVUAIINIDOU ( DIF BB )

QUMY (IR IBAITHE)

ANuBUFIING (%) | 41 12 43 44 45 46 47 48 49 50
51 58.92 | 62.54 | 66.33 | 70.31 | 74.47 | 78.82 | 83.34 | 88.05 | 92.94 | 98.01
52 59.74 | 63.44 | 67.32 | 71.39 | 75.64 | 80.08 | 84.70 | 89.52 | 94.51 | 99.70
53 60.57 | 64.35 | 68.32 | 72.48 | 76.82 | 81.36 | 86.09 | 91.00 | 96.11 | 101.40
54 61.42 | 65.28 | 69.34 | 73.58 | 78.02 | 82.66 | 87.49 | 92.51 | 97.72 | 103.13
55 62.28 | 66.23 | 70.37 | 74.71 | 79.24 | 83.98 | 88.91 | 94.03 | 99.36 | 104.88
56 63.16 | 67.19 | 71.42 | 75.85 | 80.48 | 85.31 | 90.35 | 95.58 | 101.02 | 106.65
57 64.05 | 68.16 | 72.48 | 77.01 | 81.74 | 86.67 | 91.81 | 97.15 | 102.69 | 108.44
58 64.95 | 69.16 | 73.57 | 78.18 | 83.01 | 88.04 | 93.29 | 98.74 | 104.39 | 110.26
59 65.87 | 70.16 | 74.66 | 79.38 | 84.30 | 89.44 | 94.79 | 100.34 | 106.11 | 112.10
60 66.81 | 71.18 | 75.78 | 80.59 | 85.61 | 90.85 | 96.30 | 101.97 | 107.86 | 113.95
61 67.76 | 72.22 | 76.91 | 81.81 | 86.94 | 92.28 | 97.84 | 103.62 | 109.62 | 115.83
62 68.72 | 73.28 | 78.06 | 83.06 | 88.28 | 93.73 | 99.40 | 105.29 | 111.40 | 117.74
63 69.70 | 74.35 | 79.22 | 84.32 | 89.65 | 95.20 | 100.97 | 106.98 | 113.21 | 119.66
64 70.69 | 75.43 | 80.40 | 85.60 | 91.03 | 96.68 | 102.57 | 108.69 | 115.03 | 121.61
65 71.70 | 76.53 | 81.60 | 86.89 | 92.43 | 98.19 | 104.19 | 110.42 | 116.88 | 123.57
66 72.72 | 77.64 | 82.81 | 88.21 | 93.84 | 99.71 | 105.82 | 112.17 | 118.75 | 125.56
67 73.75 | 78.78 | 84.04 | 89.54 | 95.28 | 101.26 | 107.48 | 113.94 | 120.63 | 127.57
68 74.80 | 79.92 | 85.28 | 90.88 | 96.73 | 102.82 | 109.15 | 115.73 | 122.54 | 129.61
69 75.87 | 81.08 | 86.54 | 92.25 | 98.20 | 104.40 | 110.84 | 117.54 | 124.47 | 131.66
70 76.95 | 82.26 | 87.82 | 93.63 | 99.69 | 106.00 | 112.56 | 119.37 | 126.43 | 133.74
71 78.05 | 83.45 | 89.11 | 95.03 | 101.20 | 107.62 | 114.29 | 121.22 | 128.40 | 135.83
72 79.15 | 84.66 | 90.42 | 96.44 | 102.72 | 109.25 | 116.04 | 123.09 | 130.39 | 137.95
73 80.28 | 85.88 | 91.75 | 97.88 | 104.26 | 110.91 | 117.82 | 124.98 | 132.41 | 140.10
74 81.42 | 87.12 | 93.09 | 99.33 | 105.82 | 112.58 | 119.61 | 126.89 | 134.44 | 142.26
75 82.57 | 88.38 | 94.45 | 100.79 | 107.40 | 114.28 | 121.42 | 128.83 | 136.50 | 144.44




AN UTIINS (%)
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d‘ \ o) Y =
AN 13 : MATIVHANNIOU (9IABal BT )

a =
QUNHN (DIRUBALBEIR)
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41
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50

83.74

89.65

95.83

102.28

109.00

115.99

123.25

130.78

138.58

146.65

84.92

90.93

97.22

103.78

110.61

117.72

125.10

132.75

140.68

148.88

86.12

92.23

98.63

105.30

112.24

119.47

126.97

134.74

142.80

151.13

87.33

93.55

100.05

106.83

113.89

121.23

128.86

136.76

144.94

153.40

88.55

94.88

101.49

108.38

115.56

123.02

130.76

138.79

147.10

155.70

89.79

96.23

102.95

109.95

117.25

124.83

132.69

140.85

149.29

158.01

91.05

97.59

104.42

111.54

118.95

126.65

134.64

142.92

151.49

160.35

92.32

98.97

105.91

113.14

120.67

128.49

136.61

145.01

153.72

162.71

93.60

100.36

107.42

114.77

122.41

130.35

138.59

147.13

155.96

165.09

94.90

101.77

108.94

116.40

124.17

132.23

140.60

149.27

158.23

167.49

96.22

103.19

110.48

118.06

125.94

134.13

142.63

151.42

160.52

169.92

97.54

104.63

112.03

119.73

127.74

136.05

144.67

153.60

162.83

172.36

98.89

106.09

113.60

121.42

129.55

137.99

146.74

155.79

165.16

174.83

100.25

107.56

115.19

123.13

131.38

139.94

148.82

158.01

167.51

177.32

101.62

109.05

116.79

124.85

133.23

141.92

150.92

160.25

169.88

179.84

103.00

110.55

118.41

126.59

135.09

143.91

153.05

162.50

172.28

182.37

104.40

112.06

120.05

128.35

136.97

145.92

155.19

164.78

174.69

184.92

105.82

113.60

121.70

130.12

138.88

147.95

157.35

167.08

177.13

187.50

107.25

115.14

123.37

131.92

140.79

150.00

159.53

169.39

179.58

190.10

108.70

116.71

125.05

133.73

142.73

152.07

161.73

171.73

182.06

192.72

110.16

118.29

126.75

135.55

144.69

154.15

163.96

174.09

184.56

195.36

111.63

119.88

128.47

137.40

146.66

156.26

166.20

176.47

187.08

198.03

113.12

121.49

130.20

139.26

148.65

158.38

168.46

178.87

189.62

200.72

114.62

123.12

131.95

141.13

150.66

160.53

170.73

181.29

192.18

203.42

116.14

124.76

133.72

143.03

152.68

162.69

173.03

183.73

194.77

206.15
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MANUINT 1
a 1 =~ v .
srwazReavedldsunsudszinaumassrHnNson « Heat Index Project ”

d y . .
1weulaal¥ N1y Visual Basic

Option Explicit

Private Sub cal_Click()

Text3 = (-42.379 + ((2.04901523 * (Textl *9/5+32)) +(10.1433127 * Text2) - (0.22475541 *
(Textl *9/5+32) * Text2) - (6.83783 * 10~ -3 * (Textl *9/5+32)"2)-(5.481717 * 10" -2
* Text2 N 2) +(1.22874 * 10 ~ -3 * (Textl *9/5+32) ~ 2 * Text2) + (8.5282 * 10 -4 * (Textl
*9/5+32)* Text2"2)-(1.99 * 10" -6 * (Textl ¥*9/5+32)"2* Text2"2))-32)/9*5

If Text3 <27 Then
Text3.BackColor = &H80000005
Text3.ForeColor = &HO

Elself (Text3 >= 27 And Text3 <= 32) Then
Text3.BackColor = &HFF00&
Text3.ForeColor = &HO0&

Elself (Text3 >= 32 And Text3 <=41) Then
Text3.BackColor = &HFFFF&
Text3.ForeColor = &HC00000

Elself (Text3 >= 41 And Text3 <= 54) Then
Text3.BackColor = &HFF&
Text3.ForeColor = &HFFFFFF

Elself (Text3 > 54) Then
Text3.BackColor = &H0&
Text3.ForeColor = &HFFFFFF

Else



MsgBox ("error"

End If
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Pocket Weather Meter
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KESTREL® 3000 ENVIRONMENTAL METER

© 2004 RICHARD PAUL RUSSELL LIMITED PAGE 1 007-SL-0017/3
WIND SPEED e TEMPERATURE « WIND CHILL
RELATIVE HUMIDITY « HEAT INDEX « DEW POINT
Know your conditions

Measure environmental conditions quickly and accurately
Wide range of wind speeds and a low start-up speed
Reliable, portable and easy to use

- Small, robust design

- Data hold function

- Large easy to read display with backlight

- Waterproof and floats

- High precision jewel mounted impeller

- Replaceable impeller
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- Fast response temperature sensor

- Long life lithium battery

- Low cost

- Includes protective cover, lanyard and battery

- Two year warranty

- Choice of measurement units: Knots,

Metres per second, Kilometres per hour,

Miles per hour, Feet per minute and

Beaufort Force. Centigrade and Fahrenheit

Measurement Units of Measure Accuracy Range

Current, Max and Average kt, m/s, km/h, mph, ft/min, B £3% of reading 0.3 to 40 m/s

Wind speed or +0.1 m/s

Temperature, Wind Chill °C, °F +£1°C -29 to 70°C

Heat index, Dew Point

Relative Humidity % +3% or scale 5 to 95%

DESCRIPTION

The original Kestrel Weather Meters have been redesigned to provide even better quality,
performance and functionality. Three buttons on the front of the instrument mean operation is
extremely simple and allow the selection of current, maximum and average wind speed,
temperature, wind chill, relative humidity, heat index and dew point displays and also data hold.
The Kestrel 3000 Environmental meter is a small, pocket-sized electronic rotating vane type of
anemometer with built-in temperature and humidity sensors. It uses high precision jewel bearings

and a light weight impeller to provide accurate air flow measurements even at low speeds. The

impeller assembly is replaceable by the user in the case of damage. In order to quickly determine a

steady temperature reading, the precision thermistor temperature sensor is mounted externally.
Wind chill and heat index are equivalent temperatures that show the user how their environment
really feels. Wind chill is the combination of wind speed and temperature, while heat index is the

combined effect of air temperature and relative humidity. The liquid crystal display has large
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9 mm high digits and is backlit for a clear readout in low light conditions. Power is from an easily
replaceable standard lithium coin type cell, which will typically give up to 400 hours of operation.
The instrument automatically switches off if no keys are pressed for 45 minutes. The Kestrel 3000
is made from high impact injection moulded plastic and corrosion resistant materials with the
electronics fully sealed. It will float if accidentally dropped into water. There is a hard cover for
protection when not in use and a lanyard is provided for added security.

KESTREL® 3000 ENVIRONMENTAL METER

© 2004 RICHARD PAUL RUSSELL LIMITED PAGE 2 007-SL-0017/3

SPECIFICATION

Performance

Speed range: 0.3m/s to 40m/s (0.7 to 89mph)

On axis accuracy: + 3% of reading or + least significant digit

Off -axis response: -1% @ 5°, -2% @ 10°, -3% at 15°

Calibration drift: <2% after 100hrs operation at 7m/s

Some loss of accuracy from bearing wear may occur with sustained operation at or near maximum
Speed

Temperature accuracy: £1°C

Temperature Resolution: 0.1°

Relative Humidity Accuracy: = 3% or scale

RH Range: 5% to 95% RH resolution: 1%

Display

Operating Modes: Current speed (3 second average)

Average speed since power on (AVG)

Maximum 3 second gust since power on (MAX)

Temperature, Wind Chill

Relative Humidity, Heat Index,

Dew Point

Data hold (HOLD)



Display update: 1 second

Speed units: kt, m/s, km/h, mph, ft/min,
Beaufort Force (B)

Temperature units: °C, °F

Type: Reflective LCD

Digit height: 9mm

Physical

Dimensions: 122mm x 42mm x 20mm

Cover Dimensions: 122mm x 46mm x 26mm
Weight: 65¢g

Cover weight: 37g

Environmental

Sealing: Electronics enclosure [P67

Water resistant to 1m of water, floats

Shock: Drop tested to 2m

Temperature: Operating range -15° C to 50°

C (LCD readability lost)

Storage range -20°C to 80°C

EMC: CE marked

Miscellaneous

Battery: Lithium coin cell CR2032, user replaceable.
Battery Life: 400 hours operation, typical

Auto switch off: 45 minutes after last key press
Impeller: Diameter 25mm

High precision jewel bearings

User replaceable impeller assembly
Temperature sensor: Hermetically sealed precision thermister

Humidity sensor Silicon based capacitive sensor
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Case colour: Red

Cover: Snap on hard cover for protection

Lanyard: 0.5m

Windchill equivalent temperature calculation: Calculated as specified by the US and Canadian
weather services

Heat Index Calculation: Steadman, from temperature and relative humidity

Guarantee: 12 months, parts and labour.

Second year of warranty after registration

Certification: Wind speed, temperature and humidity measurements are tested during manufacture.
Factory Certification is available for an additional fee The manufactures reserve the right to amend
the specification and therefore the information in this document may be subject to change.

Richard Paul Russell Limited New Harbour Building, Bath Road, Lymington, SO41 3SE, United
Kingdom

Tel: +44 (0) 1590 679755 Fax: +44 (0) 1590 688577 e-mail: sales@r-p-r.co.uk

web: http://www.r-p-r.co.uk

Price : £120.00 £141.00 VAT 17.5%
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