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STUDY ON EFFECT OF OPERATING PARAMETERS ON PEPPER PEELING

MACHINE BY RESPONSE SURFACE METHODOLOGY

CHANON ADHAYATAMAVIDHAYA

NAHATHAI PUNTIGO

PUTTAMAS ROJHATAIKAN
ASSOC.PROF. SATIP RATTANAPADSAKORN ADVISOR

2003

ABSTRACT

Optimization of analytical conditions for pepper peeling machine was performed by
Response Surface Methodology(RSM) using box-behnken design for simultaneous analysis of the
effect of speed of peeling equipment : X, (680-720rpm), leﬁgth of peeling equipment : X,(70-
110cm) and feed rate : X,(80-120kg/h) on pepper peeling machine were studied. Experimental
design allowed for evaluation of potential effects between these parameter. The multiple
regression model was fitted to describe interrelation between completed peeled pepper percentage
and those three independent variables. Optimum conditions for maximizing complete peeled
pepper percentage were found when X; was 694.73 rpm, X, was 110cm and X, was 120 kg/h.

Under these conditions 69.574% of complete peeled pepper yield.
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3D Surface Plot (DATA FIXED SPEED 680rpm)
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3D Surface Plot (DATA FIXED SPEED 700rpm)
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3D Surface Plot (DATA FIXED SPEED 720rpm)
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3D Surface Plot (DATA FIXED LENGHT 70cm)
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3D Surface Plot (DATA FIXED LENGHT 90cm)
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3D Surface Plot (DATA FIXED LENGHT 110 cm)
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3D Surface Plot (DATA FIXED FEED 80kg/h)
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3D Surface Plot (DATA FIXED FEED 100kg/h)
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3D Surface Plot (DATA FIXED FEED 120kg/h)
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Multiple Regression Analysis

. 78 A U
Dependent variable : Lﬂmmuﬂﬂzmmﬂaaﬂaugm

Parameter Estimate Standard Error . P-Value
Statistic
Constant -4199.99 $835.17 -1.25931 0.2635
X, 11.4877 9.38336 1.22426 0.2754
X, 7.48887 4.6912 1.59637 0.1713
X, -3.50449 4.71887 -0.742654 0.4911
XX, -0.0077275 0.00641188 -1.20518 0.2821
XX, 0.0042075 0.00641188 0.656203 0.5407
X, X, -0.0048225 0.00641188 -0.752119 0.4859
X12 -0.00793042 0.0066737 -1.18831 0.2881
X22 -0.00683042 0.0066737 -1.02348 0.3530
X32 0.00590958 0.0066737 0.885503 0.4164
Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 739.521 9 82.169 312 0.1114
Residual 131.559 5 26.3118
Total (Corr.) 871.08 14

R-squared = 84.8970 percent
R-squared (adjust for d.f.) = 57.7116 percent
Standard Error of Est. = 5.12951

Mean absolute error = 2.49218
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Multiple Regression Analysis
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. = I 2 il 4
Dependent variable : Lﬂm"'wuﬁﬂzmw1ngﬂﬁaﬂﬁnysm

Parameter Estimate Standard Error s P-Value
Statistic
Constant 3687.71 3459.42 1.06599 0.3352
X, -9.87016 9.73292 -1.0141 0.3571
X, -3.99438 4.86597 -0.820088 0.4491
X, 2.41899 4.89467 0.494209 0.6421
XX, 0.0029775 0.00665075 0.447694 0.6731
XX, -0.0029575 0.00665075 -0.444687 0.6751
XX, 0.0046725 0.00665075 0.702552 0.5137
X12 0.00688042 0.00692232 0.993946 0.3659
X22 0.00263042 0.00692232 0.37999 0.7196
X32 -0.00485958 0.00692232 -0.702016 0.5140
Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 3438.05 9 382.005 13.49 0.0052
Residual 141.544 5 28.3088
Total (Corr.) 3579.59 14

R-squared = 96.0458 percent

R-squared (adjust for d.f.) = 88.9282 percent

Standard Error of Est. = 5.3206

Mean absolute error = 2.33058




a ¢ @ v o @ 3 a
33 ﬂ'lﬁ')!ﬂi1$ﬂﬁl]ﬂ']iﬂﬂﬂaﬂ‘llﬂﬁﬂ'leIiﬁa'mﬂ')ﬁ']ﬂjﬁﬂﬂﬂiﬂ“h'uﬂ JeuLay

Multiple Regression Analysis
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E sd o P!
Dependent variable : wosigua Iy

Parameter Estimate Standard Error i P-Value
Statistic
Constant 560.794 816.762 0.686606 0.5229
X, -1.46 2.29793 -0.635355 0.5531
X, -3:535 1.14885 -3.077 0.0276
X, 1.045 1.15562 0.904274 0.4073
XX, 0.00475 0.00157023 3.02503 0.0292
XX, -0.00125 0.00157023 -0.796061 0.4621
X, X, 0.000375 0.00157023 0.238818 0.8207
X12 0.0009375 0.00163435 0.573623 0.5911
X22 0.0043125 0.00163435 2.63867 0.0461
X32 -0.0009375 0.00163435 -0.573623 0.5911
Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 1271.93 9 141.326 89.56 0.0001
Residual 7.89 5 1.578

1279.82 14

Total (Corr.)

R-squared = 99.3835 percent

R-squared (adjust for d.f.) = 98.2738 percent

Standard Error of Est. = 1.25618

Mean absolute error = 1.96332




I3 d
4. 791 response surface plot vesauesiFunmsnzimezildendianin Inelaiauysal

3D Surface Plot (data 15 n1snaaavy fixed feed)
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3D Surface Plot (data 15n1snaaavfixed lenght)
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3D Surface Plot (data 15n1snaaadfixed speed)
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% not complete (fixed speed)
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5. 0¥ response surface plot maaduﬂa{scﬁuﬁqtyzﬁﬂ

3D Surface Plot (data 15 Ansvnaaav fixed feed)
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%loss (fixed feed)
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3D Surface Plot (data 15n1svaaav fixed lenght)
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% loss (fixed lenght)
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3D Surface Plot (data 15n15vaaav fixed rpm)
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% loss (fixed speed)
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