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Create a new design document

Welcome to Design-Expert®!

To get started, click on the File menu and select either

1. Mew Design
or
2 Open Design
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文本框
点击new design选项卡
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Combined

2-Level Factorial Design

Design for 2 to 21 factors where each factar is varied over 2 levels. Useful far estimating main effiects and interactions. Fractional factarials can be used for
screening many factors ta find the significant few. The color coding represents the design resolution: Green = Res ¥ or higher, Yellow = Res I¥, and Red =
Res Il
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文本框
点击Respose Surface 选项卡
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Box-Behnken Design

Each numeric factar is varied over 3 levels. If categoric factors are added, the Box-Behnken design will be duplicated for every combination of the categaric
factar levels. These designs have fewwer runs than 3-Level Factorials.
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文本框
选中 Box-Behnken项
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Administrator
文本框
选择要考察的因素数

Administrator
附注
“Administrator”设置的“Marked”

Administrator
文本框
默认值 0

Administrator
文本框
要考察的因素名称

Administrator
文本框
因素的单位

Administrator
文本框
因素的低值

Administrator
文本框
因素的高值

Administrator
文本框
默认值

Administrator
文本框
默认值

Administrator
文本框
设置完后，点击Continue
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Administrator
文本框
选择响应值即因变量的数量

Administrator
文本框
因变量的名称

Administrator
文本框
因变量的单位

Administrator
文本框
设置完成后，点击Continue
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[ Motes for MyDesign - Factor 1 Factor 2 Fartor 3 Factor4  [Respomse 1 25
. [F Design (Actual) &l Std | Ram | AGheoss [B-Vesstextrat|C(NH42S04| DNaCl  [Phoncldegradd =
SUmmary i gt gt gk gt i
1] Graph Columns 27 1 0.50 0.15 300 0.50
14 2 0.50 0.25 1.00 0.50
7 3 0.50 0.15 1.00 0.5
16 4 0.50 0.25 500 0.50
29 3 0.50 0.15 300 0.50
15 3 0.50 0.03 500 0.50
£ 4 7 0.5 0.25 300 0.50
=Sl | e 8 0.2s 01s 200 02s
— ° ‘l0000000000O0OOn0
I i 10
| 13 11 0.50 0.05 1.00 0.50
| = 12 0.50 0.05 300 0.75
| [ 13 0.50 0.15 500 025
| =2 14 0.50 0.25 300 0.25
| 1w 15 0.5 0.15 300 025
| == 16 0.50 0.15 3.00 0.50
| 2 17 075 003 300 0.50
| 12 18 0.5 0.15 300 0.5
| 1o 19 0.25 0.15 5.00 0.50
| 20 0.50 0.15 300 0.50
| 5 21 0.50 0.15 1.00 0.25
| 22 0.5 0.15 500 0.50
| = 23 0.50 0.15 300 0.50
| 17 24 0.25 0.15 1.00 0.50
| 2 25 0.50 0.25 300 0.5
| 1= 26 0.5 0.15 1.00 0.50
1 27 0.25 0.05 300 0.50 L
[For Help, press Fl )|
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各因素均为实际值的的试验设计
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Q Graph Columns
2] Evalustion
] Analysis

A4 Optimization
+F] Mumetical
ﬁ Graphical
#] Point Prediction

Phenol degracstion | -

[=IRET- TN R PR R S PR R

1
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
2
27

Fhow process factor lewvels in coded units

0.50
0.0
0.50
0.0
0.50
0.50
07is
025
025
0.0
0.0
0.50
0.50
0.0
0735
0.0
0735
075
025
0.50
0.0
0735
0.0
0.2
0.50
07is
025

v hcotual I
%’J Factor 3 Factor4  [Response 1
Veast extrat| CINHA)2504  D:HaCl  [Phenol degradd
gL gL gL i
013 3.00 0.50
0.23 1.00 0.50
013 1.00 0.75
0.25 5.00 0.50
013 3.00 0.50
0.05 5.00 0.50
0235 3.00 0.50
013 3.00 0.25
0.23 5.00 0.50
0.05 3.00 0.25
0.05 1.00 0.50
0.0s 3.00 0.75
013 5.00 0.25
0.23 3.00 023
013 3.00 0.25
013 5.00 0.50
0.05 3.00 0.50
013 3.00 0.75
013 5.00 0.50
013 3.00 0.50
013 1.00 023
013 5.00 0.50
015 3.00 0.50
013 1.00 0.50
0.25 3.00 0.75
013 1.00 0.50
0.05 3.00 0.50
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文本框
各因素的实际值转变为编码制的操作过程
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1 mates for MyDesian = Factor 1 Factor2 Factor 3 Factor4  [Response 1
. Design (Coded) 5| s Rgm‘ LGhcose [BYeast extrat|C(NH4)2504| DHaCl  [Phencl degrady

- Summary b7 gt gt gt gt &

|- Graph Columns | 1 0.000 0,000 0.000 0.000

. 2] Evalustion | 1 z 0.000 1.000 -1.000 0.000

] Analysis | 7 3 0.000 0,000 -1.000 1.000

- |7 Phenol degradationt | | 18 4 0.000 1.000 1.000 0.000

{4 Optimization | = 5 0.000 0.000 0.000 0.000

-1 Mumerical | 15 [ 0.000 -1.000 1.000 0.000

}-:3 Crashiee) 4 7 1.000 1.000 0.000 0.000

- % PontPredeton || 4 g -1.000 0.000 0.000 -1.000

| ¢ * 2@ nQpooooogp

| = 10 0.000 =TT T =TTh0

| 13 11 0.000 -1.000 -1.000 0.000

| == 1z 0.000 -1.000 0.000 1.000

| 6 13 0.000 0,000 1.000 -1.000

| = 14 0.000 1.000 0.000 -1.000

| 10 15 1.000 0,000 0.000 -1.000

| 16 0.000 0,000 0.000 0.000

| z 17 1.000 -1.000 0.000 0.000

| 12 12 1.000 0,000 0.000 1.000

| 12 12 -1.000 0,000 1.000 0.000

| 2% 0.000 0,000 0.000 0.000

| 5o 0.000 0,000 -1.000 -1.000

| = 22 1.000 0,000 1.000 0.000

| s m 0.000 0,000 0.000 0.000

I I A -1.000 0,000 -1.000 0.000

| 24 2 0.000 1.000 0.000 1.000

| 1 s 1.000 0,000 -1.000 0.000

1 27 -1.000 -1.000 0,000 0.000

[For Help, press Fl
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各因素转变为编码制
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D|=|d| =2 8|2
[ Hotes for Phenol degracati - Factor 1 [Factor 2 [Factor 3 [Factor 4 Respanse 1
. [F Design (Actual) Al std | R Black AGhrose [B¥east ExtragC:hmmoniom D Sodiom Chlo|  Tisd

] Summaty i i i e L L ”

L-‘ Graph Columns | 25 Block 1 0.25 0.0s 3.00 0.50

] Evaluation | 2 14 Elock 1 0.75 005 3.00 0.50

] Analysis | 3 15 Elnck 1 025 025 300 0.50

} jﬁ%ﬁ(Anawzed) 4 21 Elock 1 0.50 025 3.00 0.50

ﬁ Optirmization - 3 4 Elock 1 050 013 100 075

1] Mumerical |D000000000000o00oooon n.2s

%:;m:;mm _|{000000000Response O O 075

| 2 11 Block 1 0.25 013 5.00 0.75

| E 26 Block 1 0.23 013 3.00 0.23

| 10 7 Block 1 0.75 015 3.00 025

- 11 ] Block 1 0.735 013 3.00 0.735

| 12 23 Elock 1 0.50 0.0s 3.00 075

| 13 27 Black 1 0.50 025 1.00 0.50

- 14 13 Block 1 0.50 0.03 1.00 0.50

| 15 29 Black 1 0.50 023 5.00 0.50

| 16 13 Block 1 0.23 013 A3.00 0.50

| 17 12 Block 1 0.75 015 1.00 0.50

| 12 24 Black 1 0.25 013 1.00 0.50

- 12 28 Block 1 073 013 5.00 0.50

| 20 2 Block 1 0.50 013 5.00 0.50

- I i Bloek I ] [eXeh) o0 [

| 22 20 Black 1 0.50 023 3.00 0.25

- 23 17 Block 1 0.50 0.03 3.00 0.735

| 24 1 Elock 1 0.50 025 3.00 075

| 25 3 Black 1 0.50 013 3.00 0.50

- 26 13 Block 1 0.50 013 3.00 0.50

27 5 Block 1 0.50 013 3.00 0.50
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文本框
按照试验设计进行试验，记录每组因素组合的试验结果，填在Response 列。
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D Motes for Phenol degradati
i 227 Design (Actual)

L) xRy 00O Analysisd O Yield

Q Graph Columns

0 Analysed[
ied[%nawzed) Analysis Process
A4 Optimizattn
- 1P Mumerical
75 Graphical After you have entered your response data in the Design Layout view,

choose a response by clicking on the corresponding node under Anakysis
Moy follow the steps displayed as buttons across the top of the wiew:

i %] Point Prediction
1. Transformation. Select response node and and choose transformation.

2a. Fit Summary (RSMMix). Use this to evaluate models for RSk and Mixture.
2b. Effects (Factorials). Choose significant effects from graph or list.

3 Model (RSWMIx). Choose model order and desired terms from list.

4 Analysis of Variance (ANCOWAY Analyze the chosen model and view results

5. Diagnostics. Ewvaluate model fit and transformation choice with graphs.

6. Model Graphs. Use these to interpret and evaluate your model.

[For Help, press Fl



Administrator
文本框
点击 Analysis下的 Yield （Analysed）
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121

Design Tools Help

10 Transform O O 0 O O
ooo

D Motes for Phenol degradati

7| Design (Actusl)
SLmmErY

Q Graph Columns
2] Evalustion

] Analysis

Yied (Analyzed)
A4 Optimization

+F] Mumetical

ﬁ Graphical

#] Point Prediction

yk

Sojuare root
Matural log
Base 10 loy

ArcEin st

ESummary f(x) Model

Lo anova |EDiagnUs‘tics EMUdEIGraphS

To analyze this response,

Transformation

i the ahove icons in SUccession.

Equistion

20 00 Fitsummaryd O
O

MNone  {lambda= 1.0

Siud Resld

Predicted Value

Use with a typical response.

[For Help, press Fl

Response ranges from 76.91 to 98,
Ratio of max to min iz 1.27422

A ratio grester than 10 usually indicatss a transformation is required. For ratios
lezs than 3 the powwer transforms have little effect
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文本框
1，Transform 选项卡，取默认值

Administrator
文本框
2，点击 Fit summary选项卡
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= — O0Oo00FitsummaryD DO OO0 OO O Modell O O
Dle(@| |52 &2 % Y

D Motes for Phenol degradati L E
: +, Diagnostics hiodel Graphs
7| Design (Actual) s 4 5 ol

SUMITIEY | | | | | | 5

yk Transform

Fitsummary f(3) Yeull ‘% ANV,

L‘] Graph Columns 1 Tied
2] Evalustion
] Analysis

Transform: None .

| *** WARNING: The Cubic Model iz Aliased! ++*

Yied (Analyzed)
Sequential Model Sum of Syuares [Type 1|
A4 Optimization —
5 : 4 Me: F -vals
+F] Mumetical — o an prvalue
B Graphicsl | Source Syuares af Square Value Prob - F
| point Prediction || MeanwsTotal 241684005 1 2418E+005 Sugzested
Linear vs Mean 19525 4 49.06 185 0.1943
2F1 vs Linear 14122 & 23.54 0.74 0.6241
madratic vs 2F1 23595 4 5299 248 0.0940 Suggested
| JFubic vs Quadrati 288.20 a 36.03 4.51 0.0414 Aliased
| Residual 47.94 & 7.99
Total  2425E+005 29 2361.14

“Sequential Model Sum of Squares [Type 17" Select the hizhest order polymomial where the
| additional terms are significant and the model is not aliased.

Sum of Sguares

Lack of Fit
BSinaned | |Lack of Fi Tests
| Sum of Mean F pvalue
| Source Sguares af Sguare Value Proh = F
| Linear EA5 38 12 3697 463 00333
. 2F1 524.18 12 43.68 547 0.023%
| atic 28820 g 3603 451 0.0414 Sugzgested
| Cubic 0.000 o Aliased
Pure Exror 4794 & 782

[For Help, press Fl )|



Administrator
文本框
了解一下Fit summary各项，再点击下一个Model选项卡
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File Edit Yiew Display Options Design Tools Help

= ModelD 00O D000 D00 0ANOVAD OO
D||| &R &2

D Motes for Phenol degradati
2] Design (Actual)

yk Transform I EMUdE| Graphs:

Fit Summary | f{x) M%a Lo anova |E Disgnostics
7 Summary
L] Graph Columns Add Term

L. % Evaluation Process Order:
] Analysis

: _ Selection:  |Manual -
L[ vied (Analyzed)

. Ad Optimization
+F] Mumetical

ﬁ Graphical A-Glucose ]
2| Point Prediction B-Yeast Extract ]
C-Ammaonium Sultate [4
D-Sodium Chioride  [¥]
AB
AC
AD
BC
BD
ets]
a2
B2
2
o2
ABC
ABD
ACD
BCD
A%
A%
AT
ABZ
ACZ
ADZ Ay
B
B

¢ ¢e:EIZZEEE=Z=Z=

15 termsz zelected
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文本框
Model选项卡取默认值，再点击ANOVA选项卡
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Di|@ 4=le| 82 _~7 |00 0 Diagnostics0 O
D &d;z;:nptr:;z:)egradaﬂ yk Transfarm I Fit Summary | f(x) Model % NOYA, K[)iagnuf‘%cs E 0 T
| | o N | | »
L] Graph Columnis | |17se your mouse to right click on individual cells for dsfinitions. A =
K| Bl | |Response 1 Yied OOOOOANOVAL O OOOODODOOODODOOOOoOOOOoOOn
H] Analysis ANOVA for Response Surface Quadratic Model oooo
R Analysis of variance table [Partial sum of squares - Type II]
A4 Optimization —
7] Mumerical — Sum of Mean F pvalue
BY Graphical | |Source Squares af Square Value Proh = F
#] Point Prediction | |Modal 57343 14 40.96 171 01646  not significant
I R 14.50 i 14.50 0.60 04500
| B-reas Eavac 1773 i 1798 074 04039
|| Ctmmonim 9708 i 9708 288 00691
|| Desedium i 52.36 i 52.36 213 01619
| 47 1381 i 1381 0.58 04608
| az 617 i 617 026 06300
| ap 7.16 I 716 0.30 0.5936
| 2 102 1 102 0.043 08596
| 52 477 i 871 0.56 0.5564
ANCV A, | & 18 i 818 034 0 5686
T RSouared | |2 046 1 046 0.019 0.4914
Cacfficiots | 52 202.18 I 202,18 841 0ollo
dousions | | = .84 1 084 0.035 0.8543
| 1.266E-007 I LIGGE-007  $.430E-009 0.9999
| [Residual 73614 14 24.01
Lack of Fit 28820 ] 36,03 4.51 0.0414 significant
| FPure Ervar 4704 & el
Cor Total 20957 2
b
[For Help, press Fl )|
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文本框
方差分析（ANOVA），方程的显著性检验、系数显著性检验、及回归方程。

Administrator
线条

Administrator
线条

Administrator
文本框
再点击Diagnostics选项卡
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.. 2] Evalustion

[ vied (Analyzed)

A4 Optimization

L. %] Point Prediction

Diaguostics .

Diagnestics' Influznce

v Studertized ||

&jws. Pred.

& vs. Run

[]Pred. vs. Actual
b TR Ve P

. Biox Cox
. & ws. Factor

Color by [*vied i
Clear Poirts

Design-Expert?Software

File Edit Yiew Display Options Design Tools Help
D|=|d| 2] 5|2
D Motes for Phenol degradati |
257 Desian (Actus) yk Transform I it Summary f(x} Model |—P_: AMONA E Diagnostics EMUdE|GraphS
Esign Ll |

Normal Plot of Residuals

Yied
Color points by value of
Yied: 99 |
ag ] =
95 3 [m]
76.91 E
> a0 3 D:
= a0 - o
s 70 2 o
] &
o 50 g
i 30 a”
|DDDDDDDDDDDDDDDDDDf
/ z =3 ] -
51 =m
1-m
1 —]
I I I I I
2328 110 0.08 1.25 243

[For Help, press Fl

Internally Studentized Residuals
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Administrator
线条

Administrator
文本框
参差的正态概率分布图，应在一条直线上
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File
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D Motes for Phenol degradati
Dresign (Actual)
SUMITIEY

Graph Columns
2] Evalustion

] Analysis

Yied (Analyzed)
A4 Optimization

+F] Mumetical

ﬁ Graphical

%] Point Prediction

Diaguostics .

Diagnestics' Influznce

v Studertized

Fit Summary

yk Transform I

Design-Expert?Software

f{x) Madel |% ANOVA, |EDiagnUs‘tics Emwaoraphsl

Residuals vs. Predicted

— RE ~
Pred. vs. Actual

. Biox Cox

. & ws. Factor

Color by [*vied i
Clear Poirts

[For Help, press Fl

Yied
200
Color points by value of
Yied: L]
98
n
o
76.91 2 "o Z B
17
L]
il (]
- o 5] -
N ] a
b= 0,00 055
[+
3 . m
(7] - - o
E -1.50 —| .
=
[Residuals vs Predicted 00000000 | ™
EXili]
l l l l l
82.91 87.06 81.20 95.35 99.50
Predicted
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Administrator
线条

Administrator
文本框
Residuals vs Predicted 图，应分布无规律
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File
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D Motes for Phenol degradati
Dresign (Actual)

Summary

Graph Columns
2] Evalustion

] Analysis

Yied (Analyzed)
A4 Optimization

+F] Mumetical

ﬁ Graphical

%] Point Prediction

Diaguostics .

Diagnestics' Influznce

v Studertized

Mormal Plat

&jws. Pred.

- &vs. Run
_|Pred. VS§M
[-] Box

. & ws. Factor

Color by [*vied i
Clear Poirts

yk Transform I

Fit Summary

[For Help, press Fl

Design-Expert?Software

f{x) Madel |% ANOVA, |EDiagnUs‘tics Emwaoraphsl

Predicted vs. Actual

Yied
100.00
Color points by value of
Yied:
98
76.91 8400 —
=]
z
L=}
5 22.00 —
g
o
82.00

O

PredictedvsActual D D0 0000000

Duu—l

78.91

82.458 gg.20 9385 9860

Actual
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Administrator
线条

Administrator
文本框
Predicted vs Actual 图应尽可能在一条直线上
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F.

ile Edit Yiex Display Options Design Tools Help
D= |2 S
[:I Motes for Phenol degradati
2] Design (Actual)

SUmmEty

2|

Fit Sumimary

yh Transform I

f{x) Model |% AR, |_.. Diagnastics Emwacraphsl
Graph Columns

=] Evaluation Desigr-Expert?Software Externally Studentized Residuals
H| Analysis Yied
Yied (Analyzed)
44 Optimization

] Mumerical

ﬁ Graphical

%] Paint Prediction

283

Color points by value of
Yied: m
93

76.91 197 —

n0.oo 3855 = =

®

Diagnestis | infazmee 1.0 0 Influence
g =

-1.97 —

Diagnostics .

O tudentized Residuals
5]
u]

Ext. Stucent &
Leverage
DFFITS
DFBETAS

O 000 Reportd O O

E qipm N L L B B S B B B B B B
K 1 4 ] 12 17 21 25 24
Color by |vied -

Run Number
Clear Poirts

Exter|
]

i

-3.93

For Help, press Fi wm



Administrator
线条

Administrator
文本框
1. 点击 Influence 选项卡

Administrator
线条

Administrator
文本框
再点击 Report 选项卡
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File Edit VYiew Display Options Design Tools Help
D|e|E| *[%|e| &[2[9
B r\{m;zsf;r:::;zl::gradaﬂ Y“ Tranzform ‘ Fit Summary | f(x) Model —P_-_ A8, ’m EMUdBI aphs /
] summary | | | | | |
Q Graph Columnz 1 i Transform: None
2] Ewalustion
Ll At Diagnostics Case Statisfer
vied (Analyzed) || /l oo0oaoo | - - - S -
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点击View下的3D surface  看三维响应曲面图
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三维响应曲面图
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点击此处选择其它因素间的等高线图
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把响应曲面图及 等高线图 导入WORD中的步骤
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File下的Export Graph to file
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选择投稿最常用的TIFF文件格式
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把上面保存的TIF格式图片复制到word中，用图片工具栏中的裁剪功能对
图片进行裁剪
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裁剪后的效果图
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选择 Optimization 下的Numerical
选项卡
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确定各因素的 取值范围
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确定响应值（因变量）的目标（最大值、最小值、范围值、目标值）
此实例中，是优化四个因素使响应值最大，选择Maximize
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低值取默认值
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高值项中输入一个尽可能大的无法达到的值
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点击Solutions 选项卡
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第一个方案即为各因素取最优值后的响应所能取到的最大值。
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