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T im e (h o
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s t e p e h a n g e s o f q
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一

p u r i t y ; ( b ) m o d
e r a t e

一

p u r i t y ; ( e ) h ig h
一

p u r i t y ; ( d ) v e r y h ig h
一

p u r i t y
.

I n a d d i t i o n t o d i f f e r e n t t im e e o n s t a n t s a n d d e v i a -
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li n e a r i t y a lso co sn ide r ab l y e

ha
n g e s t h e w a y

i n w h i e h t h e m a n ip u l a t e d v a r i a b le s P
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P
, a n d 9 a f f e e t

t h e e o n t or l le d v a r i a b l e s
.
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一 a n d v e r y h i g h

一
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.
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b a e k t im e
.
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n g e r

t h e a s y m m e t r ie b e h a v io r 15
.
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r i。 b e h a v i o r i n e r e a s e s w i t h i n e r e a s i n g p u r i t y ( T a b le

2 )
.
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.
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T h e a s y m m e t r i e r e s

印
n s e s t o Q i n v e r y h ig h

一

p u r i t y

2
.

2 S e n s i t iv it y t o o p e r a t i o n e o n d i t i o n e h a n g e s

F ig
.

6 s h o w s t h e t r a n s ie n t r e s p o n s e s o f t w o e n d

P ro d u e t s in f o u r d i f f e r e n t p u r i t y s y s t e m s a f t e r t h e f e e d

e o m P o s it i o n
,

Z f ,

15 d is t u r b e d 土 1 5% for m it s s t e a d y

s t a t e v a l u e s
.
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e e a n s e e t h a t t h e
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n 一

l i n e a r i t y o f r e -

s p o sn e s t o f e e d e o
m p o s i t i o n 15 s t r o n g l y i n t e n s i f i e d a s

p u r i t y i n e r e a s e s
.

I n e r e a s e d on
n 一

l in e a r i t y i n h i g h
一 a n d

v e r y h i g h
一

p u r i t y s y s t e m l e a d s t o d if f e r e n t s e n s it i v i t i e s

o f t w o e n d P r o d u e t s t o Z f
.

In t h e s e s y s t e m s ,
t h e b o t
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t o m p or d u e t e o m p o s i t i o n 15 e x t r e m e ly s e n s i t iv e t o t h e

P o s i t iv e d i s t u r b a n e e o f Z f a n d l e s s s e n s i t iv e t o t h e

n e g a t i v e d i s t u r b a n e e o f Z f
.
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,

t h e
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t io n
.
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t h e h ig h e r t h e P u r i t y 15
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s l u g g i s h t h e r e s p o n s e 15
.
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d u r i n g t h e d e s i g n o f

e o n t r ol s y s t

em
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ho
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F
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.
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.

T h e d e g r e e s o f n o n 一

l i n e a r i t y a r e

n o t ob
v io u s i n l o w

一 a n d m o d e r a t e 一 P u r i t y s y s t e m s ,

w h il e s e v e r e n o n 一
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印on
s e s of h i g h

一 a n d v e r y h i g h
一
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.
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,
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T h e r e f o r e ,
t h e h e a t i n t e g r a t io n

i n g a n d s t r i P p in g s e e t io n s g iv e s t h e

b e t w e e n r e e t if y
-

I T C D I C a s p e e i a l
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宁g

f e a t u er

w h i e h

o f h ig h s e n s i t i v it y t o o P e r a t io n e o n d it io n s

n l e a n s

c o m Po s l t 1 0 n s

e h a n g e s
.

t h a t t h e o v e r h e a d a n d bo t t o rn p or d u e t

a r e e a s il y a f f e e t e d b y o P e r a t io n e o n d it io n

2
.

3 T w o e f f e e t s o f i n v e r s e r e s P o n s e

A n o t h e r d i s t i n e t f e a t u r e in IT C D I C s y s t e m 15 i n -

v e r s e r e s Po n s e ,

w h i e h 15 f i r s t l y fo u n d i n t h is w o r k
.

In v e r s e r e s
卯

n s e m e a n s t h a t t h e in i t i a l r e s p o

sesn
o f

t h e o u t P u t v a r ia b le s a r e i n t h e o p Po s i t e d i r e e t io n

w h e r e t h e y e v e n t u a l l y e n d u p [ 14 ]
.
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.
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Ioo p r e s Pon
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om
p r o d u e t
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.
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.
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一 a n d m o d e r a t e 一 Pu r i t y s y s t e m s

.
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