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Thesis Title The Study of Production for Productivity Improvement:

A Case Study of Bottle Washing Industry.

Author Mr. Phitthaphon Phithak
Major Program Industrial and Systems Engineering
Academic Year 2008

ABSTRACT

The objective of this research was to improve the total productivity of a selected
factory, a case study of bottle washing. The scope of this research contained raw material
purchasing, raw material grouping, cleaning, and packaging for customers. The research
methodology was performed as follows: (1) Pilot study of production information and general
working ploblems in the factory, (2) Data analysis and propose to solve the working problems as
well as work improvement, (3) Implementation, (4) Analysis of the rusults for method and
machines, (5) Conclusions. In this research, the improved works was specific on new work
methods and also new machine. This study found that the total productivity, the labor
productivity, the material productivity, and the energy productivity were increased by 36%,
58.5%, 0.38%, and 8.50%, respectively. The research techniques obtained from this study could

be applied for all other bottle washing factories for productivity improvement.
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A A A A A A A A
Wwouh 1 Houh 2 Wwouh 3 Wwouh 4
OATINAANIN AT IHANNTN DA INAANIN DATINAANIN
WaMAA (Output) doya | (vae/au-ii) doya @aaau-iu) | doya | (nemu-iu) | deya | (namu-iu)
vl e (van) 17,670 12,843.00 15,459 16,540
wadies$a (va) 7,703 5,486.00 7,082 5,168
VIAUVY (VI9) 3,805 2,434.00 3318 1,768
YIAVII (VIA) 2,503 3,306.00 0 2,242
valaaniiad (1aa) 4,621 1,129.00 0 4,603
VIARATY (VIA) 13,960 0.00 9,144 7,404
valyan (1a) 21,349 100,448.00 17,920 2,045
a39n15Haa (Input)

vIades A (Au-T1) 37 478 27 476 33 468 35 473
wadies e (au-su) 16 481 14 392 15 485 1 461
VIAUVY (AU-IU) 6 642 5 487 6 553 3 589
29971 (AU-IU) 5 460 7 472 0 0 6 374
vialnidad (@au-Tu) 5 924 2 565 0 0 6 757
VIANRAY (ﬂu-ﬁ"u) 13 1,109 0 0 9 1,016 8 926

. 511
vIalaar (AU-IU) 28 761 140 717 26 689 4
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o a ' a o 4 [ @
ANTWHUIN N-4 DATINAANN I ULARZHAAN N (“ViiNTJi‘]J‘]J?Q)

A A A A A A A A
wouh 5 Houh 6 Houh 7 Houh 8
DA INAANIN AT IHANNTN ONTINAANIN DA INAANIN
Waran (Output) doya | (Wemu-in) | Joya (WIa/AU-T1) doya (VI/AU-1) oy (WIa/AU-31)
vl e (van) 4050 3530 4183 4120
wadie e (1n) 4035 4015 4125 4135
VIAUVY (VI9) 5459 5500 4500 5100
YIAVII (VIA) 4057 3800 4015 3842
valaaniiad (1aa) 6020 3125 4235 5234
VIARATY (VIA) 9326 10578 9575 8820
vIalyan (VIn) 6475 8400 7535 8565
1a38m15HaN (Input)

vIades A (Au-T1) 8 506 6 588 8 523 7 589
viadie e (au-31) 8 504 8 502 7 589 8 549
VIALVU (AU-TU) 9 607 7 786 6 750 6 850
29971 (AU-IU) 8 507 8 475 7 574 7 554
vialnidad (au-Tu) 7 860 4 781 5 847 7 747
VIANRAY (ﬂu-ﬁ"u) 9 1,036 9 1,219 7 1,368 6 1,470

o 1,071
vIalaar (AU-IU) 8 858 9 933 8 942 8
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9 @ a 1 1 o
MINHUIN U LTAITOYATAIININAN TURazan I (Neulsuilga)

FD1UNU
LLEgNUIN Z%}N“U’Jﬂ V3TN

ﬂ%}\i“ﬁ IUIUVIA (‘U’Jﬂ/"]?’ﬂﬂ\i-ﬂu) iimawum(mw%'ﬂm-ﬂu) ﬁﬁu?um’)ﬂ(‘ll’lﬂ/‘l?ﬁjhﬁ-ﬂu)

1 457 240 708

2 400 290 705

3 408 394 698

4 460 228 705

5 488 210 710

6 420 571 660

7 455 364 680

8 470 466 690

9 430 250 730

10 415 300 670

11 478 395 720

12 438 230 730

13 473 400 695

14 421 250 680

15 440 460 725
AUaY 443.53 336.53 700.4
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Two-Sample T-Test and CI: noulSuilyan, vasSullyanu

Two-sample T Aousulyanu vs waalsulgsanu

N | Mean | St Dev | SE Mean
noulsuilgeaniunau 15| 4435 | 275 7.1
nawliulgeaouniau 155763 | 53 14

Difference = mu #ad1/5013391% - mu neusuilgaau

Estimate for difference: 132.7

95% upper bound for difference: 106.2

T-Test of difference = 0 (vs >): T-Value = 8.61 P-Value =0.000 DF =21

Mwilsznou a-1 wamsnaaeuauuagIUMsUTulsnuluamiinuuenyie

Two-Sample T-Test and CI: noui5uilyani,naslsulyanu

Two-sample T for neuFulgsu vs naalSurzemam

N | Mean | StDev | SE Mean
pasImInaaraliulgamsvian | 4 | 10735 | 131 | 0.66
on3IMInannaulsU3ansia | 4 | 9500 | 0.890 | 0.44

Difference = mu HadU5ui3amsia - mu neudSugamsita

Estimate for difference: 12.345

95% lower bound for difference: 10.747

T-Test of difference = 0 (vs >): T-Value = 15.58 P-Value =0.000 DF =4

a d’ 9 [ [
Mwlsenoy a-2 wamwmauaumgmmamme«vm (‘Viﬁﬂ‘ﬂﬁ‘ﬂ‘ﬂ?ﬁ)
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Two-Sample T-Test and CI: Y5udgamamam,nenilsulyamanam

Two-sample T for #iaaU5uilzanmsiau vs noudSuilzamanau

N | Mean | StDev | SE Mean

aTIMIkaaraalsulgamsviian | 4 | 68.63 | 1.32 | 0.66

oasImsnaanoulsulyanmsvinan | 4 | 57.47 | 033 0.16

Difference = mu #aaU5u1/39m 391911 - mu neuilSugamsan
Estimate for difference: 11.157
95% lower bound for difference: 9.560

T-Test of difference = 0 (vs >): T-Value = 16.43 P-Value =0.002 DF =3

a A 9 A Py v |
ﬂTW“IJ‘i%ﬂ'EJ‘U n-3 Nﬁﬂ1§ﬂﬂﬁﬂﬂfffllll@]§1uLiJfJﬂN"U'JﬂL‘]JEIi"IfN (Wﬂ\?ﬂﬁ‘ﬂﬂ?\?)

Two-Sample T-Test and CI: #aau/3uilgamsriam, neud3uilzamsiam

Two-sample T for #iaaU5uilzanmsnau vs neudSuilzamanau

N | Mean | StDev | SE Mean

oasIMInannadlsulzamsiau | 4 | 6879 | 1.16 | 0.8

onsIMInanneulsulgamssina | 4 | 57.783 | 0.484 | 0.24

Difference = mu #a3U5uilgamsman - mu neudSudlgamsiam
Estimate for difference: 11.002
95% lower bound for difference: 9.662

T-Test of difference = 0 (vs >): T-Value = 17.50 P-Value =0.000 DF =4

a A g A da o v |
ﬂ1W1J5$ﬂfJ'U n-4 W'ﬁfﬂiﬂﬂﬁ@ﬂﬁﬂu@]ﬁWHm@ﬁNﬂl’mL‘]Jﬁliﬁﬂﬂ (Wﬂ\?ﬂi‘ﬂﬂ?\‘l)
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Two-Sample T-Test and CI: #aau3uilgamsriam, neudlSuilzamsiam

Two-sample T for #iaal5uilzamsnau vs noudSuilzamananu

N | Mean | StDev | SE Mean
A3 IMInannalTulgamsviiau | 4 | 9341 | 1.60 | 0.80
aasImInanneulsulgamssiau | 4 | 94720 | 0.697 | 035

Difference = mu #aaU5u1/39m 391911 - mu neuilSugamsan

Estimate for difference: -1.313

95% lower bound for difference: -3.171

T-Test of difference = 0 (vs >): T-Value =-1.51 P-Value =0.897 DF =4

a A 9 a 4 Y] o
Amlsznou -5 Wﬂﬂ1'H"V]ﬂﬁ@ﬂﬁﬁJﬁJﬂﬁ?UlﬂJfJaNmﬂﬂqﬂgniJﬁﬂ (ﬁﬁ\‘iﬂi'ﬂﬂ'}:\i)

Two-Sample T-Test and CI: #aau3uilgamsriam, neudlSuilzamsiam

Two-sample T for #iaU5uilzanmsnau vs noudSuilzamananu

N | Mean | StDev | SE Mean
pasImMInannadlsulzamsia | 4 | 90.60 | 1.12 | 056
ansIMInanneulsuLganmssina | 4 | 80.003 | 0.487 |  0.24

Difference = mu #a3U5uilgamsman - mu neudSudlgamsiam

Estimate for difference: 10.595

95% lower bound for difference: 9.292

T-Test of difference = 0 (vs >): T-Value = 17.34 P-Value =0.000 DF =4

a A 9 (4 o
nmsenou -6 WANITNATDOUTUUATIUIUDANVIALUDU (Wﬁﬂﬂﬁﬂ'ﬂ?\?)
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Two-Sample T-Test and CI: #aau3uilgamsriam, neudlSuilzamsiam

Two-sample T for #iaal5uilzamsnau vs noudSuilzamananu

N | Mean | StDev | SE Mean

aTIMInanraaliulgamsviian | 4 | 69.26 | 1.05 | 0.53

oasImsnaanouliulyamsyinu | 4 | 5753 | 054 | 027

Difference = mu #aaU5u1/39m 391911 - mu neuilSugamsan
Estimate for difference: 11.72
95% lower bound for difference: 10.461

T-Test of difference = 0 (vs >): T-Value = 19.81 P-Value =0.000 DF =4

a A 9 (4 o
Amlsznou a-7 HANITNATDUTUUATIULUDANUYIAU (ﬁﬁ\?ﬂi'ﬂﬂ'}:ﬂ)

Two-Sample T-Test and CI: #aau3uilgamsriam, neudSuilzamsianm

Two-sample T for #iaaU5uilzamsnau vs neudSuilzamananu

N | Mean | StDev | SE Mean

oasIMInannadlsulgamsian | 4 | 15238 | 2.05 1.0

aasImInanneulsulgamssinau | 4 | 139.07 | 081 | 0.40

Difference = mu #a3U5uilgamsman - mu neudSudlgamsiam
Estimate for difference: 13.31
95% lower bound for difference: 10.72

T-Test of difference = 0 (vs >): T-Value = 12.11 P-Value =0.001 DF =3

a A 9 (4 [
nmlsznou R-8 WANITNATDUTUNATTIUIUDANVIANAIY (Wﬁﬂﬂﬁﬂ'ﬂ?\?)
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