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## 5570938021 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: MANUAL HANDLING TASKS / WORKING ON RUSH STATE / WORKING CONDITION IMPROVEMENT
RAWEEWAN AIEMARREERAT: THE EFFECTS OF IMPROVEMENT OF WORKING CONDITION WITH RUSH
STATE ON PRODUCTIVITY AND SAFETY : A CASE STUDY OF CONTAINER MANUAL HANDLING TASKS.
ADVISOR: DR. PHAIROAT LADAVICHITKUL, 174 pp.

The major problems of a container manual handling task are the high temperature in working area and the
limited working space. The container is always located outside the building causes the inner temperature is higher than

the outside. Moreover, there is only one way access the ventilation system cannot be installed in the container.

Although the handling packages are not heavy, the working environments of container increases workload
more than a normal manual handling task. This research aimed to 1) study the effects of improvement of working
conditions with normal and rush states on productivity and safety of the container manual handling task with lifting load
less than 7 kg. 2) determine the working conditions which increase the productivity without the injury and illness from

exceeding workloads.

The joined company accepted two methods of improvement which were 1) the installation of industrial fan
in front of the access way of the container in order to reduce heat loads. 2) the installation of table for solving unsafe
lifting posture. Male industrial workers were recruited voluntarily in 2 working conditions. Each working condition was
performed by 6 workers. Due to the time limitation of research that should not disturb the routine works. Therefore the
increasing of working movement speed were implemented in this research for revealing the obvious results. The working
movement speed was implemented into 3 levels of rating 1) normal movement speed (rating at 100%), 2) rush movement
speed (rating at 110-120%) and 3) very rush movement speed (rating at 120-140%). Each movement rating was
performed in 5 minutes. The quantity of handling cartons and the heart rate of worker were recorded as the indicator

for these improvements.

The results showed that when industrial fan was applied in working condition. There was no significant
differences on the increasing of productivity but it significantly decreased the heart rate in all movement rating (average
decreasing = 4.20%). Furthermore, the table installation significantly decreased in productivity in all movement rating
(average decreasing = 10.23%) because of working space constraints and table was obstructive for handling. However
the number of unsafe lifting posture significantly decreased (average decreasing = 16.95 %) in all movement rating. By

observation for long term working (90 minutes), the industrial fan installation increased the productivity about 16.45%

In conclusion, the indusial fan installation should be possible to accept in this factory that will increase the
safety level by decreasing the working heart rate. Furthermore, it may be increase the productivity in longer term

because it reduces the working fatigue.

Department: Industrial Engineering Student's Signature

Field of Study:  Industrial Engineering Advisor's Signature

Academic Year: 2014
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Ramsey Uaz Mornssey (1978) gnénanalu Aoy ysowangng (2539:2) luumaanu

dl o o P dl 1% 1 =2 o o o J
Fesarndaaadalunisiiauluaninaainien avlinanaie Avanduiudszudng
woAnssnd ldlasadaiuguugiinevidzandan (WBGT) tnavinnisAnmnddeTulseen
gAAINNITNABININ F2zia Ul 14 eu a7U1H9 ananedseuinansznuse

a dl 1 o a dl o o 1 1 a g
woAnssn ldaansdy waznwginssuntaendielunisineuareslutwgnmginssidizan
\en 17 °C - 23 °C uitinungoungiiingaaundn ludasiiudafiazin uualiinnazd

a dl 1 | d”
woAnssNd llaeadaiNINTw

Nielsen (1990) gnénsiialu nnay yswangns (2539:26) 1HnnnsAneade luises

4 [ v

paNNLAUAINFR U LANAUAE TUaN1TEANFeY Tneiin1masesluiesissingldiggn

Q

NAADLABNNNAINLLULATEAUAANNNAINILRIANIEY 5 NlalATAaUIT Naun1saaY
lifgnvaseufuaaiuaninataulne iduiatuauioungumgil 40 — 42 °C 1w
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2.6.2 Mauntlymizasinmeniiluaunss

Tnednuluni9Ujuifeu e manNL@ean19sinu Awkward posture Tunasdfuimans
JUARAN1IAVINIIATLN UGB I WL UL 2169 teaiuua1nyindni (Neutral Anatomical

|
o

Posture) TR T T R (AR AR I SR Imﬂmimzﬁumfs’mqﬁmﬂdﬂﬁfsmjm@:/
WegunInseAuTinlng (Ndusan dusinsed, eaula)

et filaianzan 1My n1senyidani1auawiiu 15 8961 n1sadile n1s
nszandaiielfiu 10 09A1 n1sAustedandaiin 20 841 (ufy N129AFDNURARN9LAY

T e dwnnzay s



31

1ALNNUAR AN LN LRI VIIN 9N U UA T 8 TAEN1TUNUANNTENAUA AL LA

v
a o A

v v 1 v
dinunufitloyunAenauiniined
. P [ % v % o A

Snook WA Irvire (1969) lEANHamIIN1TFLaadsinla i uenIaa NIz fuAD an

YAIRNNNUDNTLALIILAN, 8NRIRINTLAUTAN DT AU 1A Lazeanansesuinluany
o A dgl dl = 1 o v o al
szauiaRan luawanugng 12 A agadan 29 1 wudndnsnisdiuaesialadiAnlszunn
< A o o o o = o a4 & 4 ey v &
110 AIAAUIN dudunisanaadanszauTialnanesyAua@andadun1sannldnduiie
e o o & = o o 1 = Ay g o

wasdluuan dudunisanaadannivuiessausioein aadunisanildndudiaandunanly

[ % % a 09; 1 a
ANgeN apsnfvaaeialadAn s 112 Asasauii

nnagawn wanalisn (2554) THNN9ANHINI92UEINFLULIIIUARS DT LIS
(% v L'e [ dl 1 1 o/ o/ (2% o o/
Tuladnsuazatlesiaaindsianisasann lnsnudnifadasyiuaaugelfizuaziadt ey
ANHEITDI9ANNABIA L AT U LR AR AN AT ALRALTIIATU 1T UNAIAIUANN
Imﬂ@ﬁmtﬁumm@lwmﬁgmwndaazﬁm%ﬂzﬁ'?ﬂmmﬁm@rﬁifam'flLmﬂmﬁmu’mﬂd’]ﬂ@ﬁﬂ

seAUAINGI LAY
2.6.3 MNI9UTRIBNITLNARY

TN TR UNNBLATANLABAAY Nas (2551:9aula]) HAMUAYINNI9NITenaRa
. < P e, , o
TUIARN ] TUINNUYTENTINTBIANNUNA ATy EUNDE 3 YN sall

o
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gﬂﬁ 2.2 YNeNUedLLL Squat (Straker, 2003)

2633 N NIaladuIaninegaLdn-naesmnsa (Semi-squat Lift Posture)
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Straker (2003) 1fsqusndayanaafiuvinenueaduuy squat, semi-squat WAE stoop
lunnsanaasannive 15aet

1. A1 Maximum Acceptable Weight (MAW) Wu41 n1san@aevin squat bEsunng
ganFuANgnnaaed Haandn vinanuul semi-squat Wea MNANLLL stoop LAYNITANULIL

. = ' o @A . A aa

semi-squat HAMQINIMNITEUNLUL stoop UUNABVIUNLLL semi-squat NATANEA

2. dman1sldeendiauuazdnsniswsiuaesinlaredyinenuuy squat §9n91%iN stoop
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a0 v |
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ATALMATNEN 1 T 4 AINNTENWLL squat B1RAZANTILUL stoop

v
o

PN UARLNANTLNLARIVINNIG NN TEINURI T A9
Anderson waz Chaffin (1986) gnénenalu asgun anguwii (2542:23) 1Fviansdne
a aal v a = a
WATIANTFANTBG 528 e N1 TZ R AN M NINTINAANER T 11N1IZINUAT A ADINITEN

o

092U IUIZUNLNTIN-UAY (sagittal-plane) N1INARBIRZALATIZITNNTZIU 2 LUL AR N198N

'
o o KR

e NanEeminiiu (compact load) Laznisanuaanfauiaven-uaau (bulky load) %11
ngenANNTEALNUNsEALLeY THinutin 44, 222 uaz 400 Wasi Faudlsndmnaldiansan
a A dl a o 1 dl a o o | 1
WraLWEUAS usaNAMAANLINNAUIDINTEANIZUIN L5/ST, HaTiaiunaIdsuans uay
ANAY (strength) 2841148, MinaUIBINIZANITUIN L5/S1, axinnuaziininngiesldlunisean

v
ws9ein IaglunneanlULNNIMAAeY YiramATiANN9aN1L Anderson WA Chaffin tARansaun
ANNUANAINLAAAEUBIATNNTEN 4 BENG AD ANLUUNNITINAN, ANHULUBINILLN (99
= A = o o o = o ) = o o o
199 WiRlARa), Aneuzaasuad (e 1ize 91U uavAlumiesiouwdngien dmiu
WMATA WFAVINNINNIFUNTLABNNININITAATIZI 538 WLINADTNITUNIAIRAIENINITWUL

o <

Squat ki iEeeiuLa AR ATl WTENANgA NN A NLATE A (strain) NAARALLE

[ o

UTOUMAIEIUA, WNNATIAATLNNEUIDINTZANIEUIN LE/ST waTNIaINNanILada
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Main Effects Plot for mean of carton
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General Linear Model: A HR versus Subject, Working Condition, Ratting

Factor Iype Levelz WValues

Subject fixed @ 1, 2, 3, 4, 5, &

Working Condition fixed 2 'Ligiauvin, fiauvia

Rating fixed 3 Aradalnf, anadas, arandadiae

Lnalysis of Variance for A HR, using Rdjusted 55 for Tests

Source DF Seg 55 Adj 55 BRdj MS F P
Subject 5 20757.& 20757.6 4151.5 57.37 0.000
Working Condition 1 334.3 334.3 334.3 4.62 0.035
Rating 2 4721.7 4721.7 2360.9 32.63 0.000
Subject*Working Condition 5 319.4 319.4 83.89 0.88 0.494
Subject*Rating 10 T0E8.4 T0E.4 T0.8 0.88 0.4488
Working Condition*Rating 2 82.4 a2.4 31.2 0.4 0.851
Error g2 58933.3 5933.3 72.4

Total 107 32837.0

5 = 8.506832 BR-5g = 81.93% R-Sglad]) = 76.42%
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4 80.66% | B0.66% | 82.87% |82.90% | 81.87%| 75.13% | 72.58% | 69.35% | 67.74%| 85.25% | 85.79% | 92.90%| 67.21% | 66.67% | 65.57% | 74.87%| 65.78%| 63.64%

5 79.56%|B82.87% | 85.08% |83.42%| 82.38% | 78.76% | 73.12% | 66.13%| 68.82% | 89.07% | 86.34% [ 92.35%| 67.21% | 66.12%| 62.30% | 77.54%| 68.45% | 64.71%
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arEags (laifian)
i fannagay 1 fiannaday 2 dannagay 3 dannaday 4 fiannaday 5 dannaday 6

d11 | dr2 | d13 | dr1 | dr2 | drs | dr1 | dr2 | dha [ dri1 | dr2 | dr3 | drt | dhz2 | drs | dnt | drz | drs
0 |51.93%| 56.35% | 54.70% | 45.08% | 42 40% | 45 60% | 53.76% | 55.38% | 56.45% | 61.20% | 65.57% | 63.93% | 40.18% | 54.10% | 55.19% | 52.04% | 54.55% | 47 06%
1 |85.08%| 88.95% | 77.90% | 70.98% | 73.58% | 68.91% | 74.19% | 68.82% | 70.43% | 85.25% | 80.07% | 84.70% | 71.04% | 66.12% | 69.40% | 72.73% | 68.982% | 63.10%
2 |96.13%| 97.24% | 85.08% | 80.83% | 84.46% | 78.76% | 78.49% | 75.81% | 75.81% | 87 98% | 97.27% | 87 98% | 72.13% | 71.04% | 70.49% | 84.49% | 79.68% | 64.17%
3 |97.79%| 99.45% | 88.95% | 82.90% | 86.01% | 80.83% | 79.57% | 75.27% | 78.49% | 89.62% | 97.81% | 90.71% | 72.13% | 69.40% | 71 58% | 79.14% | 82.35% | 66 31%
4 | 97.79% | 101.66% | 90.06% | 82.90% | 87.05% | 81.35% | 81.18% | 75.81% | 81.18% | 95.63% | 97.27%| 91.26% | 72.68%| 71.04% | 74.32% | 82.89% | 82.89% | 69.52%
5 |99.45%|102.76% | 91.71% | 83.94% | 86.53% | 82.38% | 85.48% | 77.96% | 80.65% | 96.179% | 96.17% | 91.26% | 75.41% | 72.68% | 73.20% | 83.96% | 83.42% | 70.05%
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AT (Haw)
u"lﬁa é’uﬂ“mzﬂu 1 é’“ﬂ“ﬂﬂﬂu 2 é’“ﬂ“ﬂﬂﬂu 3 é‘:uﬂ“mﬂﬂu 4 é’wﬂvlﬂaﬂu 5 é’“ﬂ“ﬂaﬂu 6
dr1 | dr2 | dr3 | dr1 | dr2 | dhs | dra | dha | drs | dh | drz | drs | dra | dhza | drs | dha | drz | dhs
0 |5470% | 55.80% | 53.04% | 43.01% | 41.45% | 45 08% | 52.15% | 53 76% | 54.84% | 62.30% | 60.66% | 64.48% | 47 54% | 50.279% | 54.10% | 53.48% | 53 48% | 47.06%
1 | 79.56% | 86.74% | 72.38% | 66.84% | 70.47% | 65.91% | 68.82% | 66.13% | 68.82% | 83.06% | 77.05% | 93.99% | 65.57% | 62.30% | 64.48% | 64.71% | 67.38% | 67.91%
> |8453% | 91.16% | 74.03% | 83.42% | 77.20% | 74 619% | 70.57% | 72.04% | 72.58% | 87.98% | 81.97% | 96.72% | 65.03% | 62.84% | 65.57% | 74.33% | 76.47% | 70.59%
3 |87.20%| 95.03% | 8011% | 83.94% | 8238% | 79.79% | 81.18% | 74.19% | 70.97% | 89.07% | 83 06% | 97.27% | 69.40% | 65 57% | 67 76% | 79.68% | 76.47% | 68.45%
4 |87.20%| 98.90% | 81.22% | 82.90% [ 85.49% | 79.27% | 80.11% | 74.73% | 72.04% | 91.26% | 85.25% | 100.55% | 69.40% | 65.03% | 65.57% | 81.28% | 77.01% | 65.98%
5 | 9171% | 9045% | 8287% | 87.05% | 83.60% | 84 97% | 83.33% | 75.819% | 73.66% | 93.44% | 87 43% | 101.64% | 72.68% | 69.95% | 65.03% | 80.75% | 80.21% | 71.129%
o o/ dl

A1519N 4.25 Ap

1
=

[AMNAN

Uasaduaesdefiduddnsnissiuinlasednsinisfiuialagege

A o & sL o ! ﬂa/ ﬂ = ‘ﬂ dle P o
o o
V]ﬁbmllﬂ’)’]llﬁ’)@j\?m@‘m UNITNINIU NBUNITUTU ?\TﬁQL ANV EHURANUNA
3 = Lo
AmanFaganan (Lifian)
= g i3 g 3 ¥ g
AN HgnvAaay 1 ggnmaAay 2 HgnvaaAa 3 ggnvnday 4 Hgnmagay 5 HgnvnaAay 6
g1 | dr2 | dr3 | dr1 | dr2 | dr3 | dr1 | g2 | s | dr1 | drz | drs [ drd | dr2 | dhs | drt | dhz | das
0 | s5.80% | 57.46% | 55.25% | 46.11% | 45 60% | 43.01% | 52.60% | 52.23% | 54,845 | 59.029% | 65.03% | 62 309% | 60.05% | 65.03% | 73225 | 52043 | 52.41% | 48.13%
1| 93.37% | 94.48% | s0.66% | 77.72% | 73.06% | 76.17% | 75.81% | 69.89% | 72.04% | 87.43% | 91.80% | 90.16% | 69.95% | 65.03% | 73.22% | 73.26% | 73.26% | 66.84%
2 | 10055% | 102.21% | 90.06% | 87 56% | 82 38% | 85.49% | 85 48% | 77.42% | 77 42% | 91.80% | 97.27% | 92 90% | 77.60% | 70.49% | 78.69% | 7754% | 82.89% | 6738%
3 | 10276% | 102.76% | 92 82% | 90.16% | 87 56% | 85.49% | 86 56% | 78.49% | 77 42% | 98.36% | 9836% | 98.36% | 77.60% | 7268% | 80.33% | 81.28% | 8342% | T219%
4 | 102.87% 10331% 94.48% | 01.19% | 587.56% | 88.60% | 88.17% | 81.18% | 81.72% | 08.36% | 99.45% | 101.00%| 70.23% | 75.41% | s2.51% | 81.28% | s5.56% | 72.19%
5 | 10331%| 102.76% | 96.69% | 90.16% | 88.60% | 86.53% | 88.71% | 80.11% | 83.87% | 99.45% | 100.00% | 101.64% | 79.23% | 77.60% | 85.25% | 79.68% | s6.63% | 77.54%
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dr1 | dh2 | drs | 1 | dh2 | drs | dra | dr2 | dhs | dr1 | dr2 | drs | dra | dr2 | drs | drr | dh2 | dhs

0 57.46% | 50.28% | 54.14% | 46.63% | 46 19% | 46.11% | 48.39% [ 49.46% | 51 61% | 54.64% | 62.30% | 61.75% | 46.45% | 50.82% | 48.09% | 51.87% | 4866% | 49.20%
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2 92.82% | 60.22% | 89.50% | 83.94%| 87.56% | 90.16% | 81.18% [ 75.81%| 76.88% | 90.16% | 92.90% | 98.91% | 74.32% | 69.95% | 63.93% | 79.68% | 73.26% | 68.98%
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4 101.66% | 83.98% | 96.13% | 80.31% | 83 42% | 92.75% | 62.80% | 79.57% | 62.80% | 9344% | 9399% | 10219%| 8251% [ 73.22% | 69.95% | 81.82% | 77.01% | 68.45%

5 103.319% | 87.29% | 95.58% | 82.90% | 88.08% | 94.82% | 84 95% | 78.49% | 83.33% | 93.99% | 95.08% | 10219%| 84 70% | 71.04% | 68.85% | 8396% | 78.07% | 70.05%
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S1ERTLALA nau NR9
ANLIIAN (m/s) 0.00 2.61
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(Wet Bulb Temperature) °C
anuinszinzuie 383 | 381
(Dry Bulb Temperature) °C
TNALWMTINHLAD T 8.3 382
(Globe Thermometer) °C
arunszidnzitanuazinay 339 307
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(naad) (AFIARUT) (naag) (AFasaunT)

0 75 77

5 65 100 70 101
10 58 100 71 102
15 58 103 72 98
20 57 103 85 104
25 58 102 67 102
30 57 100 80 103
35 56 105 68 103
40 58 104 68 105
45 64 90 68 104
50 58 97 65 106
55 60 101 66 105
60 58 109 64 103
65 61 11 60 101
70 61 101 63 107
75 60 102 68 102
80 61 108 66 103
85 61 112 68 102
90 53 11 70 114
Avg. 59.11 103.28 68.83 103.61
SD. 2.85 5.51 5.82 3.31
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WanInNNATeinan edin paired t-test Inaiauiunasailumiamdn nanlsii
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fa31l7 4.26

a

Paired T-Test and CI: 1uiiawin, dauvia
Paired T for lLifinuvia - finuvin

N Mean ScDev SE Mean
Lifizasin 18 5911 285 0.67
fiauvin 18 68.83 582 137
Difference 18 -9.72 7.26 1.71

95% CI for mean difference: (-13.33, -6.11)
T-Teat of mean difference = 0 {(v3 not = 0): T-Value = -5.628 P-Value = 0.000

519 4.26 NAN13TATITINNATIA paired ttest Aadusunaesluszaziaal 90 WAl

AoeililsunsNn19anm Minitab
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1 [ aa a 1 1 dl o I dl % dl 1 a ¥ 1
uazlldlannn) NansnaseARATTeIaIHINNaednenld iesannan P-Value AA1tiagnan
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Paired T-Test and CI: “uifiauvia (HR), fiauvia (HR)
Paired T for Lifimswin (HR) - fiaudie (HR)

) Mean StDev S5SE Mean
Lifirasia (BR) 19 101.7%  &8.41 1.93
fiauvin (HR) 15 1pz.21 .90 1.58
Difference 19 -0.42 5.98 1.37

95% CI for mean difference: (-3.31, 2.4&)
T-Test of mean difference = 0 (vs not = 0): T-Value = -0.31 P-Value = 0.763
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General Linear Model: Cartons versus Subject, Working Condition, Ratting

Factor Type Lewvels Values

Subject fixed € 1,2, 3, 4,5, &
Working Condition fixed 2 il W
Rating fixed 3 Fulaf, S, i

Analysis of Variance for Cartons, using Rdjusted 55 for Tests

[=]

Source
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Working Condition

Rating

Subject*Working Condition
Subject*Rating

Working Condition*Rating
Error

Total 1

Seq 55 Rdj 55 Adj MS F P

1910.38 1910.38  382.08 .89 0.000
794.90  794.90  794.90 .03 0.000

5671.24 5671.24 2835.62 000
£9.49 £9.49 13.90 .415
533.09  533.09 53.31 .000
31.46 31.46 15.73 .322

1123.31 1123.31 13.70

10133.88
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[

.01
-89
.15

-
(== = =1

B N ST
o e

(==

§ = 3.70121 B-5g = 82.92% R-Sg(adj) = 85.54%
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Main Effects Plot for Average Cartons
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A15197 2.1: annwandennaunistiudgliiduaninziianaesggnnaaaui 1

HONVAKaU 1

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN

(m/s)

fuunEnIzie

\an (Wet Bulb
311 | 31.3 | 311 3151 316 | 311 | 325 | 30.9 | 30.6
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
36.8 | 3r.3 | 372 | 3r.7 | 3r.5 | 38.1 | 38.7 | 371 | 35.2
Temperature)

°C

nay

wailudimad
(Globe 36.5 | 37.3 | 37.1 37.8 | 3r.6 | 38.0 | 38.7 | 371 | 349
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
32.6 | 33.1 32.8 33.3 | 33.3 | 332 | 343 | 328 | 31.9
Globe

Thermometer :

WBGT)

%RH 63 62 63 63 65 62 64 61 68
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A9199 2.2: annuandennaunsliulgliiiiluaninsnlanaesgnnagaui 2

HONyVAKaL 2

seaziden A2HL521N A AN ANNLGIFINgR

i3 U k3

d11 | d12 | 13 | d11 | F12 | F13 | G111 | d12 | 413

ANNHNITIAN

(m/s)

RNV E P EERIgH

\an (Wet Bulb
30.7 | 30.3 | 31.8 | 312 | 311 | 315 | 30.2 | 296 | 31.8
Temperature)

°C

foUuNHNITILY
Wit (Dry Bulb
378 | 3r4 | 39.2 | 37.8 | 388 | 38.7 | 36.5 | 329 | 39.6
Temperature)

°C

Tnau

wadludimad
(Globe 379 | 384 | 396 | 37.8 | 395 | 388 | 37.6 | 356 | 39.8
Thermometer)

°C

patinszilng
Henuazinay
(Wet Bulb
329 | 32.7 34.2 33.1 33.6 | 33.7 | 324 | 314 | 34.2
Globe
Thermometer :

WBGT)

%RH 57 64 59 61 61 60 63 70 59
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o
TERTLAUM

HONyVAKaU 3

< a
ANLEIUNA

ANLEIGY

< =
ANLTIFINGR

41 1

i 2

i 3

2

41 1

i 2

>

41 3

2

41 1

dn 2

4 3

ANNNIFIAN

(m/s)

fuunEnIzie

\dlein (Wet Bulb

Temperature)

°C

31.6

29.6

29.4

31.9

28.4

29.7

30.3

27.8

28.9

GRINVE P LRI H

Wit (Dry Bulb
Temperature)

°C

39.1

33.9

33.1

39.1

32.3

33.7

36.2

30.8

33.1

nay
wailudimad
(Globe
Thermometer)

°C

39.2

33.8

33.1

39.1

32.5

33.5

36.3

31.5

33.1

Feninszilng
Hanuazlnau
(Wet Bulb
Globe

Thermometer :

WBGT)

33.8

30.9

30.5

34.0

29.6

30.7

32.1

28.9

30.2

%RH

60

73

74

61

75

73

62

7

74
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A15197 2.4: annuandennaunisliudgliiduaninsiianaesggnneasuil 4

HONyVAKaL 4

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN

(m/s)

fuunEnIzie

\an (Wet Bulb
29.3 | 282 | 30.0 | 295 | 284 | 31.0 | 30.5 | 28.6 | 30.3
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
334 |1 319 | 36.0 | 348 | 324 | 37.8 | 35.8 | 33.0 | 371
Temperature)

°C

nay

wailudimad
(Globe 33.1 | 31.8 | 384 | 345 | 322 | 384 | 36.1 | 33.0 | 37.1
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
304 | 29.3 32.5 310 | 295 | 332 | 322 | 299 | 324
Globe

Thermometer :

WBGT)

%RH 69 74 68 66 72 63 64 70 64
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o
TERTLAUM

HanvnAgay 5

< a
ANLEIUNA

ANLEIGY

< =
ANLTIFINGR

41 1

i 2

i 3

2

41 1

i 2

>

41 3

2

41 1

dn 2

4 3

ANNNIFIAN

(m/s)

fuunEnIzie

\dlein (Wet Bulb

Temperature)

°C

30.1

31.3

30.8

31.1

31.8

31.3

31.4

31.9

31.8

GRINVE P LRI H

Wit (Dry Bulb
Temperature)

°C

36.1

38.9

38.0

38.9

39.0

38.5

39.2

39.8

39.5

nay
wailudimad
(Globe
Thermometer)

°C

38.8

39.5

38.1

39.8

39.4

38.6

40.2

40.4

40.1

Feninszilng
Hanuazlnau
(Wet Bulb
Globe

Thermometer :

WBGT)

32.7

33.7

33.0

33.7

34.0

33.4

34.0

34.4

34.3

%RH

63

58

59

57

59

59

58

57

57
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A15197 2.6 annuandennaunisliudgliiduaninsiianaesggnneasuil 6

HONyVAKaL 6

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN

(m/s)

fuunEnIzie

\an (Wet Bulb
311 | 31.0 | 311 30.7 | 30.8 | 31.2 | 30.9 | 30.9 | 30.9
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
38.2 | 38.1 38.3 | 37.8 | 379 | 383 | 37.9 | 38.1 | 38.3
Temperature)

°C

nay

wailudimad
(Globe 384 | 38.2 | 383 | 380 | 380 | 384 | 382 | 38.2 | 38.5
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
33.2 | 33.2 33.2 329 | 33.0 | 33.3 | 33.1 33.1 33.2
Globe

Thermometer :

WBGT)

%RH 60 59 59 59 59 60 60 61 59
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A15197 2.7: annuandennanisliudgaliiduaniasiianinresgnnaaeui 1

HONVAKaU 1

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN
2.84 | 2.54 3.00 230 | 248 | 262 | 235 | 2.74 | 2.52
(m/s)

fuunEnIzie

\an (Wet Bulb
304 | 30.3 | 30.5 | 30.6 31 30.6 | 316 | 29.8 | 29.8
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
374 | 371 373 | 374 | 3r9 | 3r.5 | 386 | 37.7 | 355
Temperature)

°C

nay

wailudimad
(Globe 374 | 369 | 37.3 | 374 | 3r.8 | 37.7 | 386 | 37.6 | 354
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
32.5 | 32.3 32.6 32.7 | 33.1 32.7 | 33.7 | 32.2 | 31.5
Globe

Thermometer :

WBGT)

%RH 63 63 63 64 64 62 64 61 66
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A15197 2.8: annuandennanisliudgaliiduaninsnianinesgnnaaeui 2

HONVAKaU 2

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN
255 | 3.00 2.36 292 | 2147 | 267 | 2.38 | 295 | 2.32
(m/s)

fuunEnIzie

\an (Wet Bulb
29.9 | 30.0 | 311 30.2 | 30.7 | 30.9 | 29.7 | 289 | 31.3
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
37.9 | 38.1 395 | 379 | 389 | 39.2 | 384 | 359 | 39.7
Temperature)

°C

nay

wailudimad
(Globe 379 | 383 | 396 | 381 | 39.0 | 39.2 | 384 | 359 | 39.8
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
32.3 | 325 33.6 326 | 334 | 334 | 323 | 31.0 | 33.9
Globe

Thermometer :

WBGT)

%RH 58 61 58 60 59 59 59 65 58
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A15197 2.9: annuandenvanisliudgaliiduanincsnianinesgnnaaeun 3

o
TERTLAUM

HONyVAKaU 3

< a
ANLEIUNA

ANLEIGY

< =
ANLTIFINGR

2

41 1

i 2

i 3

2

41 1

i 2

>

41 3

2

41 1

dn 2

4 3

ANNNIFIAN

(m/s)

2.73

2.26

2.84

2.74

2.24

2.54

2.85

3.11

2.39

fuunEnIzie

\dlein (Wet Bulb

Temperature)

°C

30.8

29.0

28.8

31

28.1

28.9

29.7

27.5

28.8

GRINVE P LRI H

Wit (Dry Bulb
Temperature)

°C

38.5

34.3

33.0

39.8

33.1

33.4

37.1

32.3

34.2

nay
wailudimad
(Globe
Thermometer)

°C

38.4

34.2

33.1

39.5

32.9

33.5

37.0

32.3

34.0

Feninszilng
Hanuazlnau
(Wet Bulb
Globe

Thermometer :

WBGT)

33.1

30.6

30.1

33.5

29.5

30.3

31.9

28.9

30.4

%RH

62

71

74

59

73

73

61

74

71
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A15197 2.10: annwandennainistiudpliiduaninzilaninuedgnnageui 4

HONyVAKaL 4

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN
255 | 2.43 2.60 235 | 258 | 239 | 268 | 2.86 | 2.74
(m/s)

fuunEnIzie

\an (Wet Bulb
283 | 27.7 | 296 | 2866 | 27.8 | 304 | 29.2 | 279 | 29.9
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
333 | 318 | 372 | 344 | 321 | 384 | 36.3 | 32.7 | 37.8
Temperature)

°C

nay

wailudimad
(Globe 33.3 | 319 | 382 | 345 | 323 | 385 | 36.6 | 329 | 37.8
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
298 | 28.9 32.2 304 | 292 | 329 | 314 | 295 | 323
Globe

Thermometer :

WBGT)

%RH 69 74 65 66 73 61 62 71 62
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A9199 2.11: annwandexnainisliudlpliiduannsilanibhaesdgnyasen 5

HanvnAgay 5

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN
3.26 | 2.46 2.51 233 | 3.02 | 346 | 236 | 2.74 | 2.79
(m/s)

fuunEnIzie

\an (Wet Bulb
29.5 | 30.8 | 30.2 | 30.2 | 30.7 | 30.3 | 30.8 | 30.9 | 31.0
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
38.8 |1 389 | 382 | 388 | 388 | 383 | 39.5 | 394 | 391
Temperature)

°C

nay

wailudimad
(Globe 389 | 39.1 | 383 | 389 | 389 | 385 | 39.5 | 39.5 | 39.3
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
32.3 | 33.3 32.6 328 | 33.2 | 328 | 334 | 335 | 334
Globe

Thermometer :

WBGT)

%RH 55 59 59 57 59 59 57 57 58
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A9199 .12 annwandexnainisliudlpliiduannsilanipaesdgnyases 6

HONyVAKaL 6

a < a < < =
FIERTLALA AMNLEUNA ﬂ'l']NL‘J"J’Q\‘l ﬂ’ﬂuL‘i"J'@jﬂﬂiﬂﬂ

2 2 > 2

d11 | d12 | 13 |11 | F12 | F13 | d11 | d12 | 413

ANNNIFIAN
2.61 2.66 2.61 246 | 268 | 285 | 296 | 2.68 | 2.71
(m/s)

fuunEnIzie

\an (Wet Bulb
30.1 | 30.3 | 304 | 30.1 | 30.3 | 30.5 | 30.0 | 30.2 | 30.3
Temperature)

°C

GRINVE P LRI H
Wit (Dry Bulb
38.3 | 38.3 | 38.1 38.1 | 38.2 | 38.7 | 379 | 385 | 38.3
Temperature)

°C

nay

wailudimad
(Globe 384 | 385 | 382 | 380 | 382 | 388 | 38.0 | 38.7 | 38.5
Thermometer)

°C

patingzilng
Denuazinay
(Wet Bulb
32.6 | 32.7 32.7 325 | 327 | 33.0 | 324 | 32.7 | 32.7
Globe

Thermometer :

WBGT)

%RH 58 59 59 59 59 59 58 58 59
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A15197 2.13 AuunaesEgnnegey 1-3 enlinsziuanuEadnaneunsdiudee iy

PP o P o
ANNVENHANNA (134ummm)

AMNEUnA (Iilanwn)
aty - - ”
o Hanvagay 1 Hanviagay 2 Hanviagay 3
YT (42 403 | 401 | 902 | 903 | 401 | da2 | 43
1 16 18 19 22 25 23 13 17 14
2 16 18 19 25 26 22 11 15 16
3 17 16 17 24 23 23 12 15 13
4 19 19 19 25 24 22 13 16 15
5 18 18 19 26 27 23 13 16 14
sum 86.00 | 89.00 | 93.00 | 122.00 | 125.00 | 113.00 | 62.00 | 79.00 | 72.00
avg 17.20 | 17.80 | 18.60 | 24.40 | 25.00 | 22.60 | 12.40 | 15.80 | 14.40
SD. 1.30 1.10 | 0.89 1.52 1.58 0.55 0.89 | 0.84 | 1.14

A15197 2.14 AuuNaesEgnnegey 4-6 enlinsziuanuEaUnAneunsUiul ey

PP o P o
ANNVENHANNA (134ummm)

ANEUnA (lilanwm)

WA HONNARaL 4 HanvAgay 5 HONVAKaL 6

d11 | 412 | 413 [ 411 | dr2 | 413 |41 | dr2 | 13

1 19 16 16 13 13 14 17 17 17

2 17 18 17 15 14 13 17 15 16

3 18 19 16 13 12 13 17 17 16

4 15 19 17 13 15 13 17 18 19

5 16 19 16 13 15 14 18 17 16
sum 85.00 | 91.00 | 82.00 | 67.00 | 69.00 | 67.00 | 86.00 | 84.00 | 84.00
avg 17.00 |1 18.20 | 16.40 | 13.40 | 13.80 | 13.40 | 17.20 | 16.80 | 16.80
SD. 1.58 1.30 | 055 | 0.89 | 1.30 | 0.55 | 045 | 1.10 1.30
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A15197 2.15 Auunaesnignnages 1-3 enlinszAuanuEagenennisyFutlgaliiiy

PP o P o
ANNVENHANNA (134ummm)

(=1 1 [ %
ANLTIG ('1umuwm)

wiin HanyVAfay 1 HONVARaU 2 HOnynAsay 3

dr1 | 412 | d13 | 411 | 412 | 413 |41 | d12 |43

1 20 21 20 27 25 23 | 21 | 20 | 21

2 21 24 21 27 26 25 | 17 | 20 | 19

3 20 21 22 27 27 25 | 19 | 16 | 18

4 20 23 21 27 26 25 | 19 | 17 | 19

5 20 22 19 28 25 24 | 19 | 16 | 16
sum | 101.00 | 111.00 | 103.00 | 136.00 | 129.00 | 122.00 | 95.00 | 89.00 | 93.00
avg 20.20 | 22.20 | 20.60 | 27.20 | 25.80 | 24.40 | 19.00 | 17.80 | 18.60
SD. 0.45 1.30 1.14 0.45 0.84 0.89 141 | 205 | 1.82

A15197 2.16 AuBNaNNENNAgeL 4-6 enlinszAuANEageneunisLFuLlga iy

PP o P o
ANNVENHANNA (134ummm)

< (] a
AHLTIFS (liNannm)

WA HanvVAday 4 HanvnAgau 5 HONVAKAL 6

d11 | 412 | €13 [ 411 | dr2 | 413|411 | dr2 | 413

1 22 22 23 16 17 17 20 20 17

2 21 22 19 17 16 16 19 15 19

3 20 19 19 14 18 17 17 20 18

4 18 19 20 14 14 16 20 19 17

5 20 19 20 15 16 18 19 19 20
sum 101.00 | 101.00 | 101.00 | 76.00 | 81.00 | 84.00 | 95.00 | 93.00 | 91.00
avg 20.20 | 20.20 | 20.20 | 15.20 | 16.20 | 16.80 | 19.00 | 18.60 | 18.20
SD. 1.48 1.64 1.64 1.30 148 | 0.84 | 1.22 | 2.07 1.30
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1%

= o . Ay A o @ A ! o Y
AFINN U.17 f“ﬂu’]uﬂ@@\‘lmﬁigﬂmmﬂﬂu 1-3 ElﬂvLﬁVlﬁ‘Zﬂllﬂ')r]NL?QZ‘;QW@'ﬂﬂﬂuﬂqﬁ'ﬂﬁ'Uﬂ?\ﬂﬂ

I o

Fuan1nsfizansia (ldauyin)
anaGagengn (laidann)
un — = >
i danvagay 1 danvagay 2 danvagay 3
A A d12 | 413 | d11 | dr2 | 13 | 11 |42 | 413
1 25 24 05 32 31 07 24 20 24
2 24 26 24 31 30 29 20 20 21
3 23 24 21 30 27 28 20 20 20
4 22 24 23 29 30 07 22 20 19
5 21 24 23 27 08 08 22 18 20
sum | 11500 | 122.00 | 116.00 | 149.00 | 146.00 | 139.00 | 108.00 | 98.00 | 104.00
avg | 2300 | 2440 | 2320 | 29.80 | 2920 | 27.80 | 21.60 | 19.60 | 20.80
sD. | 158 089 | 148 | 192 | 164 | 084 | 167 | 089 | 1.92

A15197 2.18 AuuNATENNAgeL 4-6 enlAnszAuANNEIsIIganewn1sU iU e i

1= o

Wuaninznlanyie (lulanwe)

ANnaGagengn (laidauin)
W - = >
4 dgnvagau 4 fgnvagay 5 fdgnvagay 6
" Tdr | 2 | Gz | g1 | g2 | drs | g1 | dra | 43
1 24 26 27 16 18 19 23 24 21
2 20 25 26 15 21 20 19 22 21
3 21 22 26 17 20 19 20 21 21
4 20 18 24 15 16 20 20 23 20
5 22 21 23 18 19 20 22 20 24
sum | 107.00 | 112.00 | 126.00 | 81.00 | 94.00 | 98.00 | 104.00 | 110.00 | 107.00
avg | 2140 | 2240 | 2520 | 1620 | 1880 | 19.60 | 20.80 | 22.00 | 21.40
sD. | 167 3.21 1.64 1.30 192 | 055 | 164 | 158 | 152
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A15197 2.19 AuuNaesnEgnnagey 1-3 enlinszAuauEaUng wdanisdiudgeli

fugnnnsiidana
AMNLEIUNR (HAaNWR)
wiin HanyVAfay 1 HONyVAKaL 2 Hanvagay 3
d11 | 412 | 413 | 411 | d12 | G113 |41 | G2 | G113
1 19 18 18 25 27 22 16 17 16
2 18 18 19 24 27 24 17 14 15
3 17 21 17 24 24 24 16 13 14
4 17 19 18 24 25 24 15 14 14
5 19 18 19 23 26 25 16 14 15
sum | 90.00 | 94.00 | 91.00 | 120.00 | 129.00 | 119.00 | 80.00 | 72.00 | 74.00
avg 18.00 | 18.80 | 18.20 | 24.00 | 25.80 | 23.80 | 16.00 | 14.40 | 14.80
SD. 1.00 | 1.30 | 0.84 0.71 1.30 1.10 0.71 152 | 0.84
ANS199 .20 @"mfmﬂz\imﬁt’gqﬂmmu 4-6 anlifisziuAnuiang waan1euiulgali
fugnnnsiidaua
AMNFNR (Hannn)
AT HONyVAKaL 4 HanvnAgay 5 HONNARAL 6
411|412 | 413 [ 411 | d12 | 413 | 411 | 412 | 413
1 19 19 18 13 13 14 17 17 18
2 19 16 18 12 13 13 17 17 17
3 20 17 20 12 12 13 16 17 20
4 20 17 17 11 15 12 18 16 18
5 19 17 19 12 14 11 15 18 17
sum | 97.00 | 86.00 | 92.00 | 60.00 | 67.00 | 63.00 | 83.00 | 85.00 | 90.00
avg 19.40 [ 17.20 | 18.40 | 12.00 | 13.40 | 12.60 | 16.60 | 17.00 | 18.00
SD. 0.55 | 1.10 1.14 0.71 1.14 | 114 | 1.14 | 0.71 1.22




A15197 2.21 AuunaesEgnnegay 1-3 en'lf

1%

160

NezAumNEIge nasn1slFudgalindu

ann=iiiausin
ANNITIF (Rannn)
Ui Hanynasay 1 Hanvnasaw 2 Hanvnasau 3
dr1 | g2 | 413 | dr1 | dr2 | d13 | 411 | dr2 | dr3
1 21 19 21 27 28 25 21 22 21
2 22 20 20 25 27 26 23 21 18
3 21 20 22 26 26 27 22 17 16
4 22 21 19 25 26 26 21 18 17
5 22 20 18 23 30 27 20 16 17
sum 108.00 | 100.00 | 100.00 | 126.00 | 137.00 | 131.00 | 107.00 | 94.00 | 89.00
avg | 2160 | 20.00 | 2000 | 2520 | 27.40 | 26.20 | 21.40 | 18.80 | 17.80
SD. 055 | 071 | 158 | 148 | 167 | 084 | 114 | 259 | 1.92

AN9I99 .22 AuuNaesEgnVadaU 4-6 anlinseAuANEige nasnisLFule iy

ann=idlansin
ANNIEIG (Rauwn)
WA Hanvagau 4 Hanvagau 5 Hanvagay 6

d11 | d12 | 413 | 11 | G2 | €13 | 11 | d12 | 913

1 21 21 21 12 16 19 19 20 19

2 21 21 20 13 16 18 17 19 17

3 20 21 20 13 14 15 19 20 17

4 18 19 20 13 15 12 22 18 18

5 22 19 19 12 18 15 16 19 20
sum 102.00 | 101.00 | 100.00 | 63.00 | 79.00 | 79.00 | 93.00 | 96.00 | 91.00
avg 20.40 20.20 20.00 | 12.60 | 15.80 | 15.80 | 18.60 | 19.20 | 18.20
SD. 1.52 1.10 0.71 0.55 1.48 2.77 2.30 0.84 1.30
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1%

A919% .23 A1uunaesnggnvagey 1-3 anlinseaumnuEigangn uaanisliulgali

ugnnzitiauia
ANAGIgeNgn (Rauwn)
win Hanvnasay 1 Hanvnasay 2 Hanvnasau 3
d11 | g2 | 413 | 411 | dr2 | 413 | dr1 | dr2 | €3
1 24 25 25 32 33 33 21 22 25
2 24 25 23 30 32 32 21 22 24
3 26 22 24 31 32 29 22 23 21
4 27 25 21 31 30 29 20 22 22
5 27 24 23 29 32 27 20 21 21
sum 128.00 | 121.00 | 116.00 | 153.00 | 159.00 | 150.00 | 104.00 | 110.00 | 113.00
avg | 2560 | 2420 | 2320 | 30.60 | 31.80 | 30.00 | 20.80 | 22.00 | 22.60
SD. 152 | 130 | 148 | 114 | 110 | 245 | 084 | 071 | 182

1
¥

AN599 U.24 ANUIUNAINEYNNAADY 4-6 £nlh

o

NezAumNBINTIgn naansliulgeli

Fugnnzisiania
ANAEIgeNgn (Hauwn)
wiin Hanvasau 4 HanvnAsau 5 HanvVAKaU 6

d11 | g2 | 413 | 411 | dr2 | d13 | dr1 | dr2 | 413

1 22 24 24 20 18 17 24 23 19

2 20 21 23 20 19 18 21 23 20

3 19 21 19 19 17 18 22 20 22

4 19 23 21 18 18 18 24 20 19

5 22 21 18 21 15 19 21 16 20
sum 102.00 | 110.00 | 105.00 | 98.00 | 87.00 | 90.00 | 112.00 | 102.00 | 100.00
avg 20.40 22.00 21.00 | 19.60 | 17.40 | 18.00 | 22.40 20.40 20.00
SD. 1.52 1.41 2.55 1.14 1.52 0.71 1.52 2.88 1.22
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A1519% 2.25 dnsnasiutesialatesfgnnaaey 1-3 NerAunl1uialng neunis

UFuilgaliidluanincndiansin

. Aaa3anGd (Laifannm)
W7 — ~ -
X danvnagay 1 donvagay 2 danvagay 3
" [H1 | dra | da3 | du1 | daz | dra | da1 | da2 | daa
0 86 103 100 80 83 87 100 99 96
1 106 154 135 128 134 126 125 130 114
2 159 156 147 148 168 142 133 140 124
3 159 161 157 155 162 144 122 144 125
4 157 164 158 154 162 147 139 144 125
5 165 168 157 158 160 153 135 146 129
AHR | 79 65 57 78 77 66 35 47 33
avg 149.20 | 160.60 | 150.80 | 148.60 | 157.20 | 142.40 | 130.80 | 140.80 | 123.40
SD. 24.34 5.73 9.91 12.07 13.31 10.06 7.09 6.42 5.59

at o 4 o 4 dl o < a 1
A1919N U.26 ‘ﬂﬁ]?’]ﬂ”lﬂmuﬂl‘ﬂ\‘]ﬁ’ﬂ@“ﬂ'ﬂ\‘iQQH‘W@’&@U 4-6 NIzAUAINNLTIUNA NAUNIS

UFulgaliidluaninsniansin

ANNLEnG (laidiandn)
U = 5 >
E Hannaaay 4 Hanvneadaau 5 HanVAaaL 6
" THR1 ] daz | g3 | a1 | gz | da3 | 401 | drz | 93
0 112 124 122 88 94 104 94 100 89
1 150 165 154 | 114 123 123 125 137 114
2 154 170 157 | 125 129 131 132 142 113
3 154 175 162 | 121 131 135 133 147 117
4 159 175 162 | 121 136 136 138 151 116
5 162 178 166 | 131 136 135 142 156 117
AHR | 50 54 44 43 42 31 48 56 28
avg | 155.80 | 172.60 | 160.20 | 122.40 | 131.00 | 132.00 | 134.00 | 146.60 | 115.40
SD. | 471 | 5143 | 471 | 623 | 543 | 539 | 644 | 744 | 182
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A19199 .27 dRsniasiuresialaresignneaey 1-3 NezAuANEIge newn1sliulgs

Vidluan1nzNlaunn

. ANNGIge (Lifianin)
U — ” >
E danvagay 1 HONnARaL 2 HOnnARaL 3
" T ] daz | g3 | a1 | g2 | a3 | da1 | dre | das
0 94 102 99 87 82 88 100 103 105
1 154 161 141 137 142 133 138 128 131
2 174 176 154 | 156 163 152 146 141 141
3 177 180 161 160 166 156 148 140 146
4 177 184 163 | 160 168 157 151 141 151
5 180 186 166 | 162 167 159 159 145 150
AHR | 86 84 67 75 85 71 59 42 45
avg | 172.40 | 177.40 | 157.00 | 155.00 | 161.20 | 151.40 | 148.40 | 139.00 | 143.80
sD. | 1050 | 994 | 997 | 1030 | 1089 | 1060 | 7.64 | 644 | 8417

A19199 .28 dnsnasiuresinlaresignneaey 4-6 NezAuANGIEY newn1sliulgs

o

Wiluan1nzNlaunn

ANNSIge (Lifianin)
U7 - = -
- fdgnvasay 4 fdgnvagay 5 fdgnvagau 6
A A A N DN ENE TR Y
0 112 120 M7 90 99 101 99 102 88
1 156 163 155 130 121 127 136 129 118
2 161 178 161 132 130 129 158 149 120
3 164 179 166 132 127 131 148 154 124
4 175 178 167 133 130 136 155 155 130
5 176 176 167 138 133 134 157 156 131
AHR | 64 56 50 48 34 33 58 54 43
avg 166.40 | 174.80 | 163.20 | 133.00 | 128.20 | 131.40 | 150.80 | 148.60 | 124.60
sD. | 879 | 669 | 522 | 300 | 455 | 365 | 915 | 1128 | 5.81
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A15199 2.29 dRs1nIssiuaecvinlarecdgnnaaey 1-3 NezAUANNIFIgINgR NaUNNT

a

UFuilgaliidluanincndiansin

. ANnaGageign (laidianiin)
W7 — = -
X danvnagay 1 donvagay 2 danvagay 3
" [H1 | dra | da3 | du1 | daz | dra | da1 | da2 | daa
0 101 104 100 89 88 83 98 99 102
1 169 171 146 150 141 147 141 130 134
2 182 185 163 169 159 165 159 144 144
3 186 186 168 174 169 165 161 146 144
4 188 187 171 176 169 171 164 151 152
5 187 186 175 174 171 167 165 149 156
AHR | 86 82 75 85 83 84 67 50 54
avg 182.40 | 183.00 | 164.60 | 168.60 | 161.80 | 163.00 | 158.00 | 144.00 | 146.00
SD. 7.83 6.75 11.28 10.71 12.54 9.27 9.80 8.28 8.49

'
= 1

A1919% 2.30 8R31N13LAuIeIialavesdgnnaaey 4-6 N9TAUAINITIGINgA NaUNNT

q

o

dudgaliduaninsniann

ANnuEagenign (laidiann)
W7 _ _ _
X donvasay 4 donvnagay 5 danvnagay 6
" [H1 | gz | A3 | g1 | da2 | drs | g1 | da2 | das
0 108 119 114 97 95 101 99 98 90
1 160 168 165 128 119 134 137 137 125
2 168 178 170 142 129 144 145 155 126
3 180 180 180 142 133 147 152 156 135
4 180 182 185 145 138 151 152 160 135
5 182 183 186 145 142 156 149 162 145
A HR 74 64 72 48 47 55 50 64 55
avg | 174.00 | 178.20 | 177.20 | 140.40 | 132.20 | 146.40 | 147.00 | 154.00 | 133.20
SD. 9.59 6.02 9.31 7.09 8.87 8.26 6.28 9.92 8.14
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A1519% 2.31 dRsaniaiiuaesialavesgnnaaey 1-3 NezduaanEilng waanas

UFuilgaliidluanincndiansin

. AMNLEILUNA (anwm)
U — R ”
d dannagay 1 HonviAgau 2 danviagau 3
" T ] daz | g3 | a1 | g2 | a3 | da1 | dre | das
0 88 95 92 89 85 82 98 101 104
1 131 132 127 | 135 | 131 134 | 124 | 119 | 114
2 128 141 144 | 145 | 159 | 143 | 131 126 | 122
3 133 135 144 | 157 | 162 | 148 | 133 | 123 | 130
4 146 146 150 | 160 | 158 | 145 | 135 | 129 | 126
5 144 150 154 | 161 159 | 152 | 136 | 123 | 128
AHR | 56 55 62 72 74 70 38 22 24
avg | 136.40 | 140.80 | 143.80 | 151.60 | 153.80 | 144.40 | 131.80 | 124.00 | 124.00
sD. | 808 | 746 | 1031 | 1126 | 1283 | 673 | 476 | 374 | 6.32

at o 24 o A dl [ < a o
ATTIIN m.32@ﬁﬁqﬂW?LmumﬂﬂﬁQIQﬂﬂﬂQgﬂmﬂﬁﬂll445%?3@Uﬂqqluiﬁﬂﬂﬁlﬁ@ﬂﬂqﬁ

UFulgaliidluaninsniansin

AMNLSUNRA (aNWA)
W7 _ _ _
X donvasay 4 donvnagay 5 danvnagay 6
" [H1 | gz | A3 | g1 | da2 | drs | g1 | da2 | das
0 12 115 109 92 89 89 95 94 89
1 145 145 167 112 118 110 128 128 122
2 150 154 167 114 122 112 135 134 M7
3 154 156 167 121 115 115 134 130 121
4 156 157 170 123 122 120 140 123 119
5 163 158 169 123 121 114 145 128 121
A HR 51 43 60 31 32 25 50 34 32
avg | 153.60 | 154.00 | 168.00 | 118.60 | 119.60 | 114.20 | 136.40 | 128.60 | 120.00
sD. | 673 | 524 141 | 522 | 305 | 377 | 643 | 397 | 2.00
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A19199 .33 gRsnasiuzevinlaesgnnagey 1-3 NIzALAMNEIge naINITLFLL

Vidluan1nzNlaunn

. AT (Ranwn)
W7 — = -
X danvnagay 1 donvagay 2 danvagay 3
" [H1 | dra | da3 | du1 | daz | dra | da1 | da2 | daa
0 99 101 96 83 80 87 97 100 102
1 144 157 131 129 136 133 128 123 128
2 153 165 134 161 149 144 148 134 135
3 158 172 145 162 159 154 151 138 132
4 158 179 147 160 165 153 149 139 134
5 166 180 150 168 171 164 155 141 137
AHR | 67 79 54 85 91 77 58 41 35
avg 155.80 | 170.60 | 141.40 | 156.00 | 156.00 | 149.60 | 146.20 | 135.00 | 133.20
SD. 8.07 9.71 8.38 15.41 13.82 11.67 10.52 7.18 3.42

A15199 2.34 dRsnnsiiuresinlavesignnaaey 4-6 NITAUAMNEIEY MAINTUTUL g

Vidluan1nznlaune

AT (RanWn)
W = = -
4 donvegday 4 donvegau 5 danvagay 6
"1 | drz | g3 | g1 | da2 | dra | g1 | da2 | das
0 114 111 118 87 92 99 100 100 88
1 152 141 172 120 114 118 121 126 127
2 161 150 177 119 115 120 139 143 132
3 163 152 178 127 120 124 149 143 128
4 167 156 184 127 119 120 152 144 129
5 171 160 186 133 128 119 151 150 133
A HR 57 49 68 46 36 20 51 50 45
avg | 162.80 | 151.80 | 179.40 | 125.20 | 119.20 | 120.20 | 142.40 | 141.20 | 129.80
SD. 7.16 7.16 5.64 5.76 5.54 2.28 13.03 8.98 2.59
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A15199 2.35 8m3n9binaesialaesgnnaany 1-3 NIEALAIINEIGINGR NAINTT

a Q

UFuilgaliidluanincndiansin

ANNISIgaNgR (Rauwn)
U — R ”
d dannagay 1 HonviAgau 2 danviagau 3
" T ] daz | g3 | a1 | g2 | a3 | da1 | dre | das
0 104 91 98 90 93 89 90 92 96
1 160 164 147 | 132 | 159 | 147 | 126 | 122 | 134
2 168 109 162 | 162 | 169 | 174 | 151 141 143
3 179 152 165 | 159 | 168 | 183 | 152 | 147 | 151
4 184 152 174 | 155 | 161 179 | 154 | 148 | 154
5 187 158 173 | 160 | 170 | 183 | 158 | 146 | 155
AHR | 83 67 75 70 77 94 68 54 59
avg | 175.60 | 147.00 | 164.20 | 153.60 | 165.40 | 173.20 | 148.20 | 140.80 | 147.40
sD. | 1133 | 2182 | 1089 | 1234 | 503 | 1511 | 1270 | 1085 | 885

o

A1919% 2.36 §n31n9suLeinlaresignneaaay 4-6 N9EAUAINITIGINARA NAINNT

o

dudgaliduaninsniann

mwt‘éqgaﬁqm (HANNR)
ety = — -
4 donveday 4 donvegau 5 danvegay 6
" [H1 | gz | A3 | g1 | da2 | drs | g1 | da2 | das
0 100 114 113 85 93 88 97 91 92
1 161 154 171 134 115 115 12 110 123
2 165 170 181 136 128 17 149 137 129
3 172 170 181 145 128 123 153 140 122
4 171 172 187 151 134 128 153 144 128
5 172 174 187 155 130 126 157 146 131
A HR 72 60 74 70 37 38 60 55 39
avg | 168.20 | 168.00 | 181.40 | 144.20 | 127.00 | 121.80 | 144.80 | 135.40 | 126.60
SD. 4.97 8.00 6.54 9.15 7.14 5.63 18.55 14.62 3.91




'
=
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A15197 .37 Srurunaesiggnneasy 1,2,7 enlinsziuanuiadnanewnisdiudgelae

o [ v 1
N FAC Tab Nk o1

Aasalng (Liilfe)
wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7

d11 | 412 | 413 | d11 | 412 | 413 | 411 | dr2 | 413

1 10 | 10 | 10 | 10 | 11 | 10 | 9 9 | 10

2 9 10 8 10 10 8 8 8 9

3 10 10 9 9 9 9 9 8 9

4 9 9 9 9 9 9 8 9

5 9 | 10 | 8 9 | 10 | 9 9 8 9
sum | 47.00 | 49.00 | 44.00 | 47.00 | 49.00 | 45.00 | 43.00 | 41.00 | 46.00
avg 9.40 | 9.80 | 880 | 9.40 | 980 | 9.00 | 8.60 | 8.20 | 9.20
SD. 055 | 045 | 0.84 | 055 | 0.84 | 0.71 | 0.55 | 045 | 0.45

1
=

A19199 .38 A1uUNaBINEgnnagay 8-10 enlinszauanzalnAneunistiudgelag

o [ v 1
N FAC Tab Nk o1

Aatsalng (LRlfe)
AT HanvAgay 8 HanvAgay 9 Hanynagay 10

d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13

1 10 10 11 7 8 7 8 9 10

2 9 9 9 7 7 6 7 8 8

3 10 8 11 7 6 7 7 7 9

4 8 9 9 6 7 6 8 9 10

5 8 9 10 7 6 6 7 7 9
sum | 45.00 | 45.00 | 50.00 | 34.00 | 34.00 | 32.00 | 37.00 | 40.00 | 46.00
avg 9.00 | 9.00 | 10.00| 6.80 | 6.80 | 6.40 | 7.40 | 8.00 | 9.20
SD. 1.00 | 0.71 1.00 | 045 | 0.84 | 0.55 | 0.55 | 1.00 | 0.84
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A15197 2.39 Auaunaesngnnagay 1,2,7 anlinszAumnuidaganaunisliudgalaad

TRzidinundgas
Anasage (lidlhe)
wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7

d11 | 412 | 413 | 411 | 412 | 413 | 411 | d12 | 413

1 13 | 13 | 13 | 12 | 13 | 11 11 11 11

2 13 | 14 | 12 10 | 13 | 11 9 11 11

3 11 13 | 12 13 | 13 | 10 | 10 | 10 | 11

4 11 11 11 12 | 12 | 11 10 | 10 | 10

5 11 12 | 10 11 13 | 12 | 10 | 11 11
sum | 59.00 | 63.00 | 58.00 | 58.00 | 64.00 | 55.00 | 50.00 | 53.00 | 54.00
avg 11.80 | 12.60 | 11.60 | 11.60 | 12.80 | 11.00 | 10.00 | 10.60 | 10.80
SD. 1.10 | 1.14 1.14 1.14 | 045 | 0.7 0.71 0.55 | 0.45

|
=

A15197 2.40 AUIUNARINEYNNAaeY 8-10 enlinssAuANNEagenennistFutlalneii

TRzidinundgas
Anasage (lidthe)
AT HanvAgay 8 HanvAgay 9 Hanynagay 10
d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13
1 11 11 13 11 9 9 10 10 10
2 10 9 12 10 9 10 8 9 8
3 10 10 13 10 10 8 8 8 9
4 10 10 12 8 9 9 8 9 9
5 10 11 11 9 9 10 9 9 9
sum | 51.00 | 51.00 | 61.00 | 48.00 | 46.00 | 46.00 | 43.00 | 45.00 | 45.00
avg 10.20 | 10.20 | 12.20 | 9.60 | 9.20 | 9.20 | 8.60 | 9.00 | 9.00
SD. 045 | 0.84 | 0.84 114 | 045 | 0.84 | 0.89 | 0.71 0.71
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A1979% 2.41 [1uUNaeINEgNnagey 1,2,7 anlinseAuauEigenganeaunistiules

LTIV RN A TaPVlat fol

(~3 J 1 v
AnNFagangn (Laidlse)

wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7

d11 | 412 | 413 | d11 | 412 | 413 | 411 | dr2 | 413

1 14 | 14 | 13 | 15 | 16 | 12 | 12 | 12 | 13

2 14 | 12 | 13 | 15 | 15 | 11 | 11| 12 | 12

3 14 | 12 | 13 | 15 | 14 | 12 | 11 | 11| 12

4 13| 11 | 13 | 15 | 15 | 11 | 12 | 11 | 12

5 | 12 | 14| 14| 12 | 12 | 11| 12
sum | 69.00 | 60.00 | 64.00 | 74.00 | 74.00 | 58.00 | 58.00 | 57.00 | 61.00
avg | 13.80 | 12.00 | 12.80 | 14.80 | 14.80 | 11.60 | 11.60 | 11.40 | 12.20
SD. 045 | 122 | 045 | 045 | 0.84 | 0.55 | 0.55 | 0.55 | 0.45

|
=

A19797 U.42 ANUIUNABNNEYNNAGeL 8-10 anlAnNseAUANETIgINgAnaunIsU UL

LTI RN A e P Vlat fol

AnNGaganign (luilhz)

AT HanvAgay 8 HanvAgay 9 Hanynagay 10

d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13

1 13 13 15 15 13 13 11 11 12

2 12 12 14 15 12 12 9 11 11

3 12 12 14 13 12 13 10 10 11

4 12 12 14 14 12 11 10 11 11

5 11 11 14 14 13 12 10 9 10
sum | 60.00 | 60.00 | 71.00 | 71.00 | 62.00 | 61.00 | 50.00 | 52.00 | 55.00
avg 12.00 | 12.00 | 14.20 | 14.20 | 12.40 | 12.20 | 10.00 | 10.40 | 11.00
SD. 0.71 0.71 0.45 0.84 | 0.55 | 0.84 | 0.71 0.89 | 0.71
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A15197 2.46 AuIUNaesNignnagaU 1,2,7 anlfinszauaiindang ndanistiudeiag

o [ v 1
N FAC Tab Nk o1

[~ a v
AALsnG (HlRe)

wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7

d11 | 412 | 413 | d11 | 412 | 413 | 411 | dr2 | 413

1 9 10 9 10 9 9 7 8 9

2 8 8 8 10 9 8 7 8 8

3 9 8 9 8 8 8 8

4 8 8 9 9 7 6 7 9

5 9 9 8 9 9 9 6 7 8
sum | 43.00 | 44.00 | 41.00 | 47.00 | 44.00 | 41.00 | 32.00 | 38.00 | 42.00
avg 8.60 | 880 | 820 | 940 | 880 | 820 | 6.40 | 7.60 | 8.40
SD. 055 | 084 | 045 | 055 | 045 | 0.84 | 0.55 | 0.55 | 0.55

'
=

A597 2.47 Saurunaesiggnnaaey 8-10 anlfinseAuaiindatng wasnisiudlgalae

o [ v 1
N FAC Tab Nk o1

v

ANLEUNRA (HT5)

AT HanvAgay 8 HanvAgay 9 Hanynagay 10
d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13

1 9 9 11 6 6 7 7 7 9

2 9 8 11 6 6 6 6 7 7

3 8 7 10 6 5 6 6 5 8

4 9 8 9 6 6 6 7 8 8

5 8 8 11 5 6 6 6 7 8
sum | 43.00 | 40.00 | 52.00 | 29.00 | 29.00 | 31.00 | 32.00 | 34.00 | 40.00
avg 8.60 | 8.00 | 1040 | 5.80 | 580 | 6.20 | 6.40 | 6.80 | 8.00
SD. 0.55 | 0.71 0.89 | 0.45 | 045 | 045 | 0.55 | 1.10 | 0.71
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A19199 2.48 AuIUNaINEgNNAaeL 1,2,7 anlAnszAuANi3age uaansliuleiee

o [ v 1
N FAC Tab Nk o1

ANNSage (WlGe)
wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7

d11 | 412 | 413 | d11 | 412 | 413 | 411 | dr2 | 413

1 1M | 12 | 10 | 10 | 11 | 10 [ 10 | 11 | 10

2 11 | 10 | 10 | 11| 10 | 8 | 10 | 11 9

3 10 11 9 9 9 9 10 10 10

4 10 10 8 10 11 9 10 10 9

5 10 | 11 | 10 | 11 ] 10 | 9 9 | 10 | 10
sum | 52.00 | 54.00 | 47.00 | 51.00 | 51.00 | 45.00 | 49.00 | 52.00 | 48.00
avg | 10.40|10.80 | 9.40 | 10.20 | 10.20 | 9.00 | 9.80 | 10.40 | 9.60
SD. 055 | 084 | 089 | 0.84 | 0.84 | 0.71 | 0.45 | 0.55 | 0.55

A15197 2.49 AuuNaesEgnnegey 8-10 anlanszaAuANEage ANl iudgalaedi

TRzidinundgas
ANAGage (WG

AT HanvAgay 8 HanvAgay 9 Hanynagay 10
d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13

1 10 10 10 9 8 9 9 9 9

2 10 10 10 8 8 8 8 9 7

3 10 10 11 9 8 8 8 8 8

4 11 9 11 9 8 8 7 8 8

5 10 10 10 8 8 7 9 9 8
sum | 51.00 | 49.00 | 52.00 | 43.00 | 40.00 | 40.00 | 41.00 | 43.00 | 40.00
avg 10.20 | 9.80 | 1040 | 8.60 | 8.00 | 8.00 | 820 | 860 | 8.00
SD. 045 | 045 | 0.55 | 055 | 0.00 | 0.71 0.84 | 0.55 | 0.71
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A9199 U.50 ANUIUNABNEYNNAGRL 1,2,7 enlANIzALANNIEIgNNgn naIn1slFuLlys

LTIV RN A TaPVlat fol

(1 =) o v
ANLTIGINGR (Hlbiz)

wiin HanyVAfay 1 HONyVAKaL 2 HanynAsay 7
d11 | 412 | 413 | d11 | 412 | 413 | 411 | dr2 | 413
1 13 | 14 | 12 | 13 | 13 | 11 | 11| 13 | 12
2 12 | 12 | 12 | 11| 11| 11| 10| 13 | 10
3 12 | 12 | 10 | 12 | 12 | 11 | 10 | 12 | 12

4 11 11 11 11 12 10 10 12 10

5 11 11 12 11 12 11 10 13 11

sum | 59.00 | 60.00 | 57.00 | 58.00 | 60.00 | 54.00 | 51.00 | 63.00 | 55.00

avg | 11.80 | 12.00 | 11.40 | 11.60 | 12.00 | 10.80 | 10.20 | 12.60 | 11.00

SD. 0.84 | 122 | 0.89 | 0.89 | 0.71 | 0.45 | 0.45 | 0.55 | 1.00

A19199 2.51 AuuNaeIngnnaaay 8-10 anlAnszAumNiFigeanan nasnisliutly

a

LTI RN A e P Vlat fol

v

< = P
ANLTIGINGR (Hlbiz)

AT HanvAgay 8 HanvAgay 9 Hanynagay 10

d11 | d12 | 413 [ 411 | d12 | 413|411 | dr2 | d13

1 12 13 14 13 11 10 10 11 10

2 11 11 11 12 10 10 9 9 10

3 11 11 10 11 10 11 10 9 10

4 11 11 13 12 10 11 8 9 10

5 11 11 12 12 11 11 10 9 9
sum | 56.00 | 57.00 | 60.00 | 60.00 | 52.00 | 53.00 | 47.00 | 47.00 | 49.00
avg 11.20 | 11.40 | 12.00 | 12.00 | 10.40 | 10.60 | 9.40 | 9.40 | 9.80
SD. 045 | 0.89 | 1.58 | 0.71 055 | 0.55 | 0.89 | 0.89 | 045
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