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Dollaporn Kunlasarn 2007: Ergonomics Study of Employees in Clean Room for
Electronic Factory. Master of Engineering (Safety Engineering), Major Field:
Safety Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Assistant Professor Prakob Surawattanawan, Ph.D. 80 pages.

Working process in electronic factory usually are routine and repeated works through
work time. Working in Clean room of the factory, the workers was necessary to wear a smock
suit for control dust and clean in the room. The smock suit were hard to breathe and movement
of the workers. Many workers have problems with fatigue due to prolong work, resulting in
health problem and low productivity. Ergonomics analysis can be used as a tool to deal with this
problem. The objectives of this study were 1) to study organs of the workers that were injured
and fatigued 2) to study relation between postures of the worker and injured and fatigued of the
organs 3) to determine the solution for reduce injured and fatigued of the organs. The research
work begins with data collection from a questionnaire. The questionnaire designed to extract
useful information regarding to the objectives was applied to 214 workers. From analyzed data
of the questionnaires, the organ of almost workers were injured and fatigued that was 5 organs;
back, shoulder, hand, arm and head. For the first issues were found that the workers were
usually use 4 postures while work in the clean room. The 4 postures was 1) Sitting and incline
backwards posture 2) Sitting and turn to the side posture 3) Sitting straight posture and 4)
Standing and turn around posture. Therefore, exercising 5-7 minute in break time (2 times per
day) was proposed to reduce injured and fatigued of the organs. The grip strength dynamometer
was utilized to measure the muscle strength of workers who did exercise and non- exercise for
compare the data. Statistically, it was found that the measured strength of non exercising

workers is less than the strength of exercising workers (p-value< 0.05) at confidence level 95%

Keyword: Ergonomics, Clean room, Working Fatigue
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oUA o501y A1 ANNE (L) 399 Aantludoeas

waziiloodn g ase Ues (W) (%)
1 Funas 19 48 67 50
2 na 17 47 64 48
3 Uoile 24 35 59 44
4 Auuy 25 34 59 44
5 ATne 34 19 53 38
6 AR 29 14 43 32
7 Auan 12 29 41 31
8 N4 26 15 41 31
9 1 13 25 38 28
10 Yo 20 18 38 28
11 (1 15 21 36 27
12 AunL 20 15 35 26
13 Hien 30 4 34 25
14 YoWuLYY 15 17 32 24
15 19 15 16 31 23
16 ih 15 14 29 22
17 Al 19 7 26 19
18 Uanenau 17 7 24 18
19 Twdans 19 3 2 16
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Y @ { < a3 @
Gnﬁriﬁu:"\ﬁ 2 'E]'Jﬂjgﬁﬁ@’]ﬂ’liu’]@LﬂUﬂ')ﬂlLagﬂ'ﬁu’]ﬂlﬂL]JSUENWUﬂ\‘nuﬂg B

@ A <
RILiH V]N@']ﬂ’liﬁ]ﬂﬂ:]ﬂ

AMUD (AL)

a I
Aaludosaz (%)

. ER Y
H ,
A 9 [
Laziuaga WU VDY) (AW)
1 lvia 18 41 59 74
2 AuUrag 28 29 57 71
3 ATy 50 7 57 71
Y A
4 191/0 26 22 48 60
5 Fuua 16 29 45 56
6 A9 32 12 44 55
7 Aunu 22 15 37 46
8 1 22 11 33 41
9 Fuan 21 12 33 41
10 94 23 9 32 40
11 11 16 11 27 34
9 9

12 Y01 18 9 27 34
13 YoWuLL 22 4 26 33
14 11 18 6 24 30
15 LR 14 10 24 30
16 nion 16 3 19 24
17 Twiardn 10 7 17 21
18 aneuu 13 3 16 20
19 a1l 5 2 7 9
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03872 ﬁﬁmmig%uﬂammmﬁaﬂéﬁ 21M31931n(AN) aailudosas (%)
1. duvag 24 18
2. v 22 16
3. Uoilo 13 10
4.1 13 10
5. AU 12 9
6. AULY 10 7
7. Yo 10 7
8. Aunw 10 7
9. 191 10 7
10,91 9 6.7
11. Asye 8 6
12. ut4 8 6
13. 199 5 4
14, YoWuuvy 4 3
15. 92901 3 2
16. lrtla1h 3 2
17. Yansuau 2 1
18. viien 1 0.7
19. i) 1 0.7




MIINUIND A3 (AD)

o307z Ao Ui 21115179 aanilu 21135110 aanilu
Llﬁglﬁﬂﬂé}'l ﬂ'luﬂﬁﬂx‘] (AY) %}@ﬂag Léﬂﬁﬂﬂ (AY) %}@ﬂag
(%) (%)
1A 45 34 12 9
2. wihen 42 31 11 8
3. 924 38 28 9 7
4. 199 36 27 8 6
5. Tl 36 27 7 5
6. ATHE 30 22 7 5
7. YoWuuy 30 22 7 5
8. Yanauay 26 19 7 5
9. U0ile 25 18.6 7 5
10. AU 23 17 7 5
11. Auny 23 17 6 44
12.9h 23 17 6 44
13,4 22 16 6 44
14. 141 22 16 4 3
15. AUy 21 15.6 2 1.4
16. 134 20 15 2 1.4
17. lva 17 13 2 1.4
18. Youi 16 12 2 1.4

19. gUHaq 15 11 1 0.7
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ATNNUINN A4 E]1ﬂ’liﬂjﬂ61]@\1ajﬂjgﬂna’lﬂ’ﬁlfﬂﬂﬂjﬂm@\jwuﬂ\‘ﬂ“ﬂg B

03012 oM uiauaziiosd 21M3129110 (AL) Aantludouas (%)
1. lva 20 25
2. dUnag 18 23
Y A
3. 991/0 9 11
4.4 8 10
5. QU 8 10
7. dunu 7 9
8. 11419 6 8
9. lnlar$ 5 6
10. 11 5 6
11. A29911 3 4
9 [y}
12. YBWULUY 3 4
13. 191 3 4
14, YL 2 25
15. aud 2 2.5
9
16. 199 2 2.5
17. Y019 2 2.5
18. ¥ithon 1 1.25

19. ey 0 0




MS1WUINT A4 (91D)

2372 Nemsduie 9113129 aandlu 9113129 aanslu
A Y] 9 3 9 9
LLastuaya 'IJ'luﬂﬁnx‘] (AU) PLRLiN b LANUBY (AU) PRI
(%) (%)
1. M99 50 62.5 3 4
2. AU 38 475 3 4
3. @290 38 475 2 3
4. Fo1i 35 44 2 3
5. ¥ithen 34 425 2 3
6. auil 25 31 1 1.25
7.4 24 30 1 1.25
8. ATHY 21 26 1 1.25
9. AU 21 26 1 1.25
9
10. 191 21 26 0 0
9 A
11. ¥oilo 20 25 0 0
12. lniladh 20 25 0 0
13. 1907 18 22.5 0 0
14. YoR UL 17 21 0 0
15. ey 15 19 0 0
9
16. 144 15 19 0 0
17. dUnaq 14 18 0 0
18. 'lvia 12 15 0 0

19. duan 5 6 0 0
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4 @ @ J o {q 9 1 @
MWK A5 M3Teuneuedoiziumniemsmaunldtess veaniinnune A

o3zl smamsianiliveeq sunu  nlesidud
01msiha (AY) (%)
1. §unda Waazeuda lgundudntios 36 53.7
(M 14)
Haazmud lUgmdhe (il 13) 34 50.7
Wadnse llleunds (1 16) 27 40.3
FuonueanIeTLIY (MW 18) 25 37.3
2.1va Vaazleuda llgundudntos 37 57.8
(mwﬁ 14)
fuaznyuda T mdre (i 13) 36 56.25
funaznyueamsedada (i 10) 26 40.6
Wadans eulgundh (md 1) 25 39
3. Yoile Waazouda ldundudnes 31 52.5
(m‘wﬁ 14)
Haaznyud lU@ e (i 13) 30 50.8
Sunazvyuemsediad (il 10) 24 40.7
Taiamsa Tiounds (1w 16) 23 40
Wadns eulgunh (md 1) 23 40
4. Ay Waazeuda lgundudntios 31 52.5
(M 14)
éumzwyuﬁ’;”lﬂﬁm%jw (MW 13) 29 49.2
Wadnse ldeuwds (Mnd 16) 25 423
Wadns eulgunth (md 1) 24 40.7
5. Ay Vaazeuda lgundudntos 29 547
(M 14)
Haazmud lUgmdhe (i 13) 28 52.8
Wadnse leunds (Mnd 16) 25 472
s ou @ (md 1) 23 43.4
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. Y Y] J o {q 9 1 @
MWK a6 M3tseuineueieiziumnimsmaunldtesveantinaune B

o3taziiil Mmamsihauilfveey suou  uesidua

o1msiha GIN) (%)

1. lva Haazeudd lgundudntos 53 89.8
(mwﬁ 14)

faaznyui 1@ i (i 13) 48 81.4

adansa lieunda (0 16) 39 66.1

adansa eulgmndh (o 1) 32 542

ﬁ’mmzﬁaqﬂmﬁﬁu-m (mwﬁ 17) 16 27.1

2. duraq aazouda ldmndudnites 47 82.5
(mwﬁ 14)

faaznyud @ mdhe (i 13) 44 77.2

adansa ieunda (0 16) 35 61.4

adansa eulgmndh (i 1) 16 28.1

3. Ay Haazeudd lgundudntion 47 82.5
(T 14)

‘;’quazwguﬁﬂﬂﬁm%’w (mw*ﬁ 13) 43 75.4

adnse lileunds (1w 16) 35 61.4

aiansa euldmnth (i 1) 27 473

4. Yoile Haazeudd lgundudntos 40 83.3
(T 14)

faaznyuim Ui (i 13) 39 81.3

adansa iounda (o 16) 29 60.4

fi’qﬁamq ouldmnih (mw*ﬁ 11) 25 52

5. Auuuu Taazouda ldmndudnies 41 91
(mwﬁ 14)

faraznyud U@ mdhe i 13) 35 77

adansa lieunda (0 16) 29 64.4

adansa eulgmndh (i 1) 23 51.1
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=1 A
UIUUUD (NN.)

GRENT) — — AMANUAN (AN.)
ADUITNIIY NaUTHY

1 22.6 20 -2.6
2 25.7 24.8 -0.9
3 25.2 223 -2.9
4 22 20.8 -1.2
5 23 22.8 -0.2
6 28.1 26.2 -1.9
7 233 20.1 -3.2
8 27 23.4 -3.6
9 30.7 293 -1.4
10 20.3 21.9 1.6
11 19.7 22.2 2.5
12 21.7 20.8 -0.9
13 26.3 243 -2

14 25.9 24.6 -1.3
15 28.4 27 -1.4
16 23.7 22.7 -1

17 22.5 21.3 -1.2
18 18.4 18.4 0

19 22.5 22 -0.5
20 26.9 25 -1.9
21 27.5 27.3 -0.2
22 22.5 22.8 0.3
23 27.5 27 -0.5
24 20.8 19.1 -1.7
25 18.8 17 -1.8
26 21.9 20 -1.9
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=\ A
UIUUUD (NN.)

GRENT) — — AMANUAN (AN.)
NOULTUIU HAUTUIU
27 26 25.7 -0.3
28 22.5 22 -0.5
29 21.8 20.3 -1.5
30 21 18.9 -2.1
31 27.7 20.7 -7
32 19.5 19.1 -0.4
33 22 20.6 -1.4
Probability Plot of dif _non
Normal
9
Mean -1.303
StDev 1.601
95 N 33
AD 0.963
901 P-Value  0.013
801
70
T 60-
g so-
t =
g
30
20
10
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1- T
-8 -6

! [ 1 1 d { q -
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8191 usaliuiie (n.) AR (PN.)
A5 WEUT U

1 214 24.4 3

2 23.1 26.7 3.6
3 27.5 27.6 0.1
4 27.5 29 1.5
5 18.7 26.1 7.4
6 23.7 26.2 2.5
7 20.5 25.1 4.6
8 24.8 30.3 5.5
9 21 25.2 4.2
10 26.5 27.9 1.4
11 22.1 23.6 1.5
12 24.7 23.6 -1.1
13 21.3 26 4.7
14 242 25.1 0.9
15 21 222 1.2
16 32.9 30 -2.9
17 24.4 25.9 1.5
18 23.6 24.8 1.2
19 24.6 29.5 4.9
20 20.6 25.2 4.6
21 25.2 25.5 0.3
22 22.8 23 0.2
23 26.4 28.4 2

24 22.9 24.5 1.6
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o 3 = A 1 U
1A UIAUVUD (NN.) AINNUAN (DNA.)
AOUISTNITU HAUTUIIY
25 18 20.6 2.6
26 31.9 31.9 0
27 24.3 24.5 0.2
28 19.3 22 2.7
29 21 22.5 1.5
30 19.5 22.6 3.1
31 23.3 24.3 1
32 23.6 26.1 2.5
33 24.5 25.8 1.3
Probability Plot of dif_ex
Normal
» M 2.1
ean .
e StDev 2.072
951 N 33
AD 0.485
90 P-Value 0.212
801
70
T 60-
8 s
™
g ©]
304
20
10
5_
1 T T
-4 8
dif_ex
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1a#73 Paired t Test

Paired T-Test and CI: dif_non, dif_ex

Paired T for dif no-dif ex

N Mean StDev SE Mean
dif non 33 -1.30303 1.60088 0.27868
dif ex 33 2.85758 4.72169 0.82194

Difference 33 -4.16061 5.05191 0.87943

95% CI for mean difference: (-5.95194, -2.36928)
T-Test of mean difference = 0 (vs not = 0): T-Value = -4.73 P-Value =
0.000
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