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Table 11-1  Process Data for Fitting the First-Order Model

Natural Coded
Variables Variables I

& & X ) v

30 150 =1 -1 39.3
30 160 —1 1 4000
40 150 1 =1 40.9
40 160 1 | 41.5
35 155 0 0 40.3
35 155 0 0 40.5
35 155 ] 0 40.7
35 155 ] 0 40.2
35 155 4] 0 40.6
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Table 11-2  Analysis of Variance for the First-Order Model

Sum of Degrees of Mean

Source of Variation Squares Freedom Square Fy P-Value
Model (.. 35) 2.8250 2 1.4125 47.83 0.0002
Residual 0.1772 6
(Interaction) (0.0025) 1 0.0025 0.058 0.8215
(Pure quadratic) (0.0027) I 0.0027 0.063 0.8142
(Pure error) (0.1720) 4 0.0430

Total 3.0022 8

W AT A IR S S SN 2, 1B ] A
RGEWER), WP B R G Z A PITAE X G

o

=

OFE FE 70

35



IR LA

WA (x=0,x,=0)

W ORBUEAR DK 53 B S VI TH] ( Ax,=1)

m R RD K
Ol Ax,=1, 3 Ax,=(0.325/0.775) Ax,=0.42

W TR TE SR R AR R B 2D Pk AT B S5
AR S E

WSS, RUINEE— 2 R AR, ELE
L H R R BN b

OF32% "
= v Sl
RIE EFA LIS
Table 11-3  Steepest Ascent Experiment for Example 11-1
Coded Variables Natural Variables Response
Steps X X5 £ &a ¥
Origin 0 0 35 155
A 1.00 0.42 5 2
Origin + A 1.00 0.42 40 157 41.0
Origin + 2A 2.00 0.84 45 159 429
Origin + 3A 3.00 1.26 50 161 47.1
Origin + 4A 4.00 1.68 55 163 49.7
Origin + 5A 5.00 2,10 60 165 538
Origin + 6A 6.00 2.52 65 167 59.9
Origin + 7A 7.00 2.94 70 169 65.0
Origin + 8A 8.00 336 75 171 70.4
Origin + 94 9.00 378 80 173 77.6
Origin + 10A 10.00 4.20 85 175 80.3
Origin + 11A 11.00 4.62 90 179 76.2
Origin + 12A 12.00 5.04 95 181 75.1
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Table 11-4 Data for Second First-Order Model

Natural Coded
Variables Variables Response

& & X 2 y

80 170 —1 —1 76.5
80 180 —1 1 77.0
90 170 1 —1 78.0
90 180 I I 79.5
85 175 0 0 79.9
85 175 0 0 80.3
85 175 0 0 80.0
85 175 0 0 79.7
85 175 0 0 79.8
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$=78.97+1.00x, +0.50x,
m R Iy AT AT

Table 11-5  Analysis of Variance for the Second First-Order Model

Sum of Degrees of Mean
Source of Variation Squares Freedom Square Fu P-Value
Regression 5.00 2
Residual 11.1200 6
(Interaction) (0.2500) 1 0.2500 4.72 0.0955
(Pure quadratic) (10.6580) 1 10.6580 201.09 0.0001
(Pure error) (0.2120) 4 0.0530
Total 16.1200 8
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Table 11-6  Central Composite Design for Example 11-2
Natural
Variables Coded Variables Responses
£ & X, Xy vy (yield) v, (viscosily) vy (molecular weight)
80 170 -1 -1 76.5 62 2940
80 180 | 1 77.0 60 3470
90 170 1 =1 78.0 66 3680
90 180 1 1 79.5 59 3890
85 175 0 0 79.9 72 3480
85 175 0 0 80.3 69 3200
85 175 0 0 80.0 68 3410
85 175 0 0 79.7 70 3290
85 175 0 0 79.8 71 3500
92.07 175 1.414 0 78.4 68 3360
77.93 175 —1.414 0 75.6 71 3020
85 182.07 4] 1.414 78.5 58 3630
85 167.93 0 —1.414 77.0 57 3150
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