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2. S4DBNULUNITNANDBS 2-level #q83T fractional factorial 1R resolution 3 wax A% fractional factoria 78
resolution 5 @MWMFUNITANHINRLBIFIULS 3 factors FBNRABUANBAUBIUSHAM 1 response wazlii n1s

¥ & ) . | y L os .
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3. Tunnsfneifigatuniseenuuy cyclone Tnefifiuas cyclone Alaraanuuy SdnumeAIgUings us £Af
sananafinasia natural vortex length, Y , (W38 Y = ID) 284 cyclone wanflnnsrianuadzaaman (3 i@l
nsaenuuuBfmnsed 3.1 astinseenuuunisaaeedingd® Central composite WLl inscribed (U1 Ham
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% Table 3.1 Low and high level settings of the factors used in 11e
{ response surface model (Hoekstar, 2000)
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S De/D x1 0.30 0.70 |
a l h a/D x2 0.30 0.80 |
= b/D x3 0.15 035 |
(h-S)/D x4 0.50 250 |
In Re x5 10.2 129 |
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pretreatment 11514 mahua oil e {Unaniiu biodiesel finnsaanuuunisaanssiae@s central comp site

design Fam9 97 4.1 LAZAINN1YIN multiple regression (ANANTIT3LATIZA ANOVA A3mn57971 4.2-4. 1 99

BRUNHAT [ E31NANTNAITIATIZRHAAINATIIT 4.2 BtneaziBaalidnte LareafuiunNan1svia Yau

NNadRTN19885Y regression model #MFUANTNT 4.3-4.4 (30 ATWIIW)
m‘ﬁ’mﬁ 4.1 Central composite ratatable design arrangement and responses
Methanal-to-oil H,S0,4 Reaction | Acid Value
Design ratio (v/v), concentration | time (h), (mg),
points X1 (% viv), X2 X3 Y1
1 -1 -1 -1 11.4
2 -1 -1 1 5.74
3 -1 1 -1 171
4 -1 1 1 13.4
5 1 -1 -1 5.88
6 1 -1 1 3.1
7 1 1 -1 7.07
8 1 1 1 6.37
9 -1.68 0 0 8.39
10 1.68 0 0 3.2
11 0 ~-1.68 0 3.5
12 0 1.68 0 5.47
13 0 0 -1.68 8.7
14 0 0 1.68 2.1
15 0 0 0 2.71
16 0 0 0 2.92
17 0 0 0 3.1
18 0 0 0 2.84
19 0] 0 0 2.61
20 0 0 0 2.72
21 Q 0 0 2.99
22 Q 0 0 2.81
23 0 0 0 2.63
f57199 4.2 Summary
IRt 0.918
R’ 0.842
R’ adjusted 0.733
Standard Error 2.048
# Points 23
PRESS 410.76
R’ for Prediction -0.189
Durbin-Watson d 1.223
First Order Autocorrelation 0.376
Collinearity 1.000
Coefficient of Variation 37.158
Precision Index 106.588
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a57197 4.3 ANOVA
Source S§S S5% MS F F Signif df
Regression 290.97 84 32.33 7.709 0.000612 9
Residual 54.52 16 4,194 13
LOF Error 54.29 | 16 (100) 10.86 | 385.0230 | 2.63355E-09 5
Pure Error 0.226 0 (0 0.02820 8

Total 345.49 100 22
Y1 = bO + bT1*X1T + b2*X2 + b3*X3 + b4*X1*X1 + b5*X1*¥X2 + b6*X1*X3 + b7*X2*X2 + b8*X2'X3
+ b9*X3*X3

A597 4.4

P value Std Error -95% 95% t Stat VIF

b0 2.740 0.00146 0.682 1.267 4.214 4.017
b1 -2.487 0.000612 0.554 -3.685 -1.290 -4.487 1.000
b2 1.549 0.01523 0.554 0.351 2.746 2.793 1.000
b3 -1.754 0.00748 0.554 -2.951 -0.556 -3.163 1.000
b4 1.758 0.00459 0.515 0.647 2.870 3.417 1.000
b5 -1.113 0.148 0.724 -2.677 0.452 -1.537 1.000
b6 0.735 0.329 0.724 -0.829 2.299 1.015 1.000
b7 1.294 0.02585 0.515 0.182 2.406 2.515 1.000
b8 0.505 0.498 0.724 -1.059 2.069 0.697 1.000
b9 1.618 0.00775 0.515 0.507 2.730 3.145 1.000
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A9 N7 5.1 Summary

IRI 0.926
R’ 0.857
R’ adjusted 0.804
Standard Error 0.268
# Points 23
PRESS 4.91
R2 for Prediction 0.392
Durbin-Watson d 1.537
First Order Autocarrelation 0.218
Collinearity 1.000
Coefficient of Variation 17.739
Precision Index 51.680

AN997 5.2 ANOVA

Source SS SS% MS F F Signif df
Regression 6.920 86 1.153 16.03 | 5.8733E-06 6
Residual 1.151 14 0.07194 16
LOF Error 1123 14 (98) 0.140 40.2018 | 1.1452E-05 8
Pure Error 0.02794 0 (2) 0.00349 8
Total 8.071 100 22
m’ﬁ’lx‘l‘ﬁ 53

Ln Y1 = b0 + b1*X1 + b2*X2 + b3*X3 + b4*X1*X1 + b5*X2*X2 + b6*X3*X3

P value Std Error -95% 95% t Stat VIF

b0 1.023 4.05899E-09 0.08934 0.833 1.212 11.45

bt | -0.332 0.000317 0.07261 -0.486 -0.178 -4.566 1.000
b2 0.213 0.00971 0.07261 0.05919 0.367 2.935 1.000
b3 | -0.298 0.000836 0.07261 -0.452 -0.144 -4.100 1.000
b4 0.318 0.000235 0.06740 0.175 0.460 4,712 1.000
b5 0.258 0.00150 0.06740 0.115 0.401 3.823 1.000
b6 0.249 0.00194 0.06740 0.106 0.392 3.700 1.000




