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ABSTRACT

The purpose of this cooperative study is to study the optimum temperature of glass
bottles suitable for hot filling process to reduce breakage during filling. By collecting the
amount of broken bottles during filling and fighting the machine working process in order
to analyze the cause of the problem From the analysis, it was found that The main cause
of broken bottles is the initial temperature of the bottles before hot filling. The said
problem is caused by the operation of the machine. And employee work Therefore, in
solving this problem to reduce the amount of broken bottles Therefore presenting the
suitable initial temperature for hot filling processes From the experiment by sampling the
bottles used in the actual production to test the initial temperature at 60, 70, 80 and 90
degrees Celsius, it was found that The optimum initial temperature is 80 degrees Celsius, in
which the volume of the bottle is broken at 0 percent, therefore offering this temperature

Is the best initial temperature for the work to be adapted for use in the production process.
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U3 Steam 7ol
P= st
=M X heg
14 Steam #iAvuidfu 8 bar Rey = 2047.5 kJ /kg
11.82 = m,, X 2047.5
mg = 0.0577 kg/s

Kasldlotin 0.0057 k/s

36

36



AMANUIN U

UNDUNITIIUSUATY Minitab

37

37



38

YUNBUNIS LT IUSHASY Minitab

MsaeunugiinagaunIsuanuasUnd (Normality Test)

1. MMsWUalusunsy Minitab agl@vinsnesaseluil

1 (=3 (=} (<] (4] <6 < cs (<] <o @ <12 c13 c1e4 «as <16 cr cie c19 c20 21 €22 c23 cn

2. ¥nsnsendeyaasidluntieing Worksheet (foyavisnunaldlu x1)

38



39

~H ]
+ (4} [ } 3 ca cs c6 c7 ] ce cwo o cn2 3 (471 c1s Cc15 c7 -
60 °C 70 °C 80 °C 90 °C
1 < b
2 3 4
3
: ; :
& -
» Worksheet 1 4 »
° Yo @
3. N5 Run Wswnsulaelyangs
Stat > Basic Statistics > Normality Test
+ C1 Cc2 3 c4 cs 6 oy § cs ce c10 (4] a2 3 14 s C1s (ar) o
| s0c 70°c  soc e
1| i 5 5
2 [ 0 4 12
3 3 6 1 5
4 2: 5 2 3
s
6

| 8] Worksheet |

WH pPrncevwoum...

i@ O P screemhos

Q) ormvondun - . WH ppppr - Word (Pr...

Minitab - Untited

[BH Bottle explode - ..

::: R |

A )

ENG

I

329PM
1/28/2020

4. TUSWNINILUEAIANES Normality Test Juan

39



Data

4.1) Aanyiviuneay 1 (Variable) wagyinnisidansnudsuila

| Normality Test

Fercentile Lines
@ None

Variable: i X1

C AtYvalues: |

" At data values: |

Tests for Normality

_

‘@ Anderson-Darling

" Kolmogorov-Smirnov

" Ryan-Joiner (Similar to Shapiro-wilk)

Title:

4.2) PAnfivuneway 2 (Anderson-Darling) 91ntiuadniivaneias 3 (OK)

ILUANINAANGNNT Run vesdeyaldnsguralyil

Boxplot of 60 °C, 70 °C, 80 °C, 90 °C

18 4

16 4

141

124

10 4

60 °C

i b i i S

40

40



AMANUIN A

NISHAAEIUVDITIUIULEY

41

41



42

nsiisugananisndafigaydediafisulusuiuiy

0.63% 6.25 %

2l 60 °C guit 70 “C i 80 °C §ui 90 °C

vIRuan

UIAUAN UVINUAN VIAURAN

39,312 v

4,763 vIn 0 ¥R 47,250 w7

B Joi B vapnan B ind @ waeunn B i B8 vinian B undi @ vwozia
\Hovoanviun doponyianun Aeseanaviun ovenvivun
196,560 ¥R 23,815 190 0 v20 236,250 170

Andudu AmduiEu Amduitu Anduidy
786,240 UM 95,260 UM 0 um 945,000 UM

42





