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Server - Konfiguration Eg

¥ Automatische Protokollierung der Anwenderaktionen

Protokolldatei: [protoko.tuf
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Senelle Schnittstelle konfigunieren

Beschrebung: IW’aage 3
™ wittuelle Schritistells insh, RS 4224485 - Mehikanalbetrieh]

Interface-Typ: |F|5232 [1:14erbinduna) j
COM-Param.: |3600.n.5,1

Yenwendet: IEDM1: j

F.anal-Mr.: IIJ VI
Gerdtetyp: |Allgemeine R5232/422/485  =|  Parameter |
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Benutzerdefinition bearbeiten B3 |

Kurzname [ID]:

Yoller Hame: IDr. Umberto Bauer

Abteilung: IH&D # Fermentation
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Yerbindung trennen
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System bearbeiten E3
System-Hame: ISyslemt‘-\

Beschreibung: |20 |- Reaktor, ausgestattet mit pH-, p02- und Redoxelskirods] ;I

Zugrifferechte: B K.ein Zugriff
hur Ansicht
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Liste der ¥ariablen
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Heue Yanable defimeren

Symbaol: IpD2 Einheit: If’é

Bezchreibung: |Sauerstoffkon2entratinn [kalibriert]

Alarm wenn unker IEEI oder Liber I

Systemzuweisung: ISystemﬁi\ j
Berechnung als: |Kalibratinn$funktic-n j
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Hilfe | oK |  Abbruch |

* F/3 86 "o 9
5 0 3 @J( ( ( (O 0 (0-
0 "# & (* ((# 0 & ( J¢(
# < + ( ( 1J (
(I# - # | "# + (* 64# <
"H# (3 (K" ( + ( #I# 1J ( -
( G (+ ( 0 | "# H
< "# *& 1J ( Q&
3 "# (&# /| & "4 &



* FH3 8B "B 9

2 2% (+ #
5 0 "# - 6
0 & 5 +

* D38 ' Y

? M (+ # 0 "# +
+ 3 #
6 0 & ,0 ? M
-0 0
0 . #(
2" % 2
O 8 & (( 0 "#
9 "# (+

9 # 60 & +
MLO # N < 0
(J# ,0 & ("# 0
6 0 9 "% ( 3((&
3# 0 & *x CC -0 &

0 &"# ((0
=4<32 " % (
H - M#N& (*
"# #
8N ((0 0 M=I"#N
03((& ( * -"#
oI &0 "# =4<3
Uu "#/( - #
6 0 A
"# - ?
0 3((C (
2 0 (
(+ &

) >>



* F3 86 1 9

4 & I + 0" 0 6 0 K #
2 # - Q& +0 -
( o" ? ( K # "t
C( 0 0 . " 7&
"ol - ( '& "3 (0 K" -J" 3 (+
& - & ("# 4 5  HO "#
+ 0 0 Q*"# + - . 7 vy
& " 0#J (( 5 0(? (
( 2" (+ # - 4 + + 1
Q& - ( 5 & ( (
* 38 @5 &%,-, 9
2 % (+ # "
" /1-1C>B " (H"# # - oo
((0 noog #0 "# "
0 z S * BB- (R ((O - & " %
ZDF- 0( ? & " Z%I[ % / 3
2 & | HO( O C(+ J Ho H "#
"# (0 3 +  (((- (
" # & ( "# I#

11



o ,-386#& 9

7& 0 I 2
24 "4  + 0 0O -
+ S x 0K /(%
(0- K "¢ "# 0 #
0( H
/( HO # &
(0 M. -/ +N +
? ((

M2 & *5

o381 " 9

4 1( M ( N24*(

(( 348: 9 -0 (

. HO 4 ( "#(IA
((0 M. 0 [4N -

1C

1 &
A

( II#
M (N %#

(-(0=4<32 " %

M. O

Z4 N 70K "# M.



- 0 ( +
(" - 0 03 "#+1
. L (# (3% "#

= <( + 6H#

 ,038 ' & 9

20 0 - ((
M (
< 0 0<0 0 ? : (
- "H# N = (-
A+ ( "# BC
# (* I
? H? "# (- ( 0 <

3 (( S A
HO 0 2
(3 - (
0 (H 1(0 "4
1J "% # (3*: " 0

* JE38C ") 1 '9
4 +
# 0

0 2" % +

N %# J *348:

( H"#
, & ( (HO ;
- 0+ J "# O
0 B ? &
1 T% ( )B T%
B T% ("#
+ ?
+0
0 ("# rJ
9 *I("# MU * (N
* ( "
4 + + K
Y rE (e
"# +0 " 2+ 0 "#
#
A P.
” (
* "#
=0 ("#
( 2 H 0#4(( &
+ 0 M2/% N
boxs J(

1B



K"# J "#<1("# O01(- ? % (+ #
+ H(O

3#  "#H# O ( (0- * &&# *

(# A 0 0( H"( (0

<0 0 "# "# 2 (( H &-

0 MI N*5 - 0 - ( J#

((0 2 ((H ? (( s ?2& (0 F

0 0(5 ((0 - A (0 #
< ((0 3 ( 2 & 0 -

(0 ( J 0( - 0 M%7N . BHO "#
? H+ - & (

& "#+ + # 0 - 0( - %7 *

3 " ( ((0 . HO "#

* U38;) 9
? % (+ # - J( + "# 0
M(J N-  "# "# | "# + - (""" G (
( "#+ ( 1y ( ( 0 A 1J ( S
1J (-##. S 13 ( & "# HO ( (
H# ( 0 M4 < (N
I3 8# 9
< 7& I( "#- 0 ( 0 "#
(( U R "# o "# 0
0 ("# "+ J - ( 13 ( (1A
# # 0 0 ( - 0 "+ "#
0 ( Cc C (e <(J M N J 2?2 . (
I (+ (-+ B(: 0(& &
U # - < ((0



' H3 86 9

?2 " (+ # "4 ( 0"# O - .
0 " ( (0 . 0 # "##
I # "H# # -< A
K & 0# M ( N
H" ( - "# & "# 6J "# (
& "# ( "0 2 "# ( ( (0 %7
-0 6 0 ( ? & R
9 "# (+ 5 I - : Q
5 ( (+ I
!
2 # &" + 0" 0 M 0 N (
9 "# - K ( O = ( - (
+ ( # ( ( #
HO "# "#
) ) %
+ (- / & (( ( 6 &
8 & * 0 ( - 6& 1 0"# 0
0 4 & #  "#- "# H# ( "#
“#(# HO "# /| & (0 HO (
"# M# | "# N<I( "# + =4<3 2" %
("# | & HO "# "# "o+ J #
# 0"# 0 ? # -1 & 1
Vo 0 nyy ( & "# #
' "# g (0 ( 20 (
00 - # /| & O# 00 0 "#
(1"# < 2?2 M8N M? 0 N # 0 ("#
5 (0 - ( "#/ &



* -D3 &

4 0 / &*8 J# - &"# =
"Ho *OUR H# " # *+0 ?2"# 0( ( =
M NO "# ? "# # - & "#
( < ? M8 N-M? O N M=I"# N |
0 . # (H(-00 O M8 N
M? 0 N ( 5 # ( A

o _E3#

¢ HK 2 "% 0 ( (0 - = 0Q +
0" 0 5 ( ( " A ( (- "#5
( 00 HE M * J&NP (0 (

1>



3(0+ 2 ( 2 M? 0 N 0
( & &

' ) () G"
' B
' " FE
1 % ' Tn
I L} LI
8 '9' 8 ' "( %2 9
G I * *! ! G |
B ! |
B" '8 '9
*! ' * ' *! B" ! 8*
1 B 1 1
*1 ' $
1 1 . n $
5
# %  #
# % #
x' B ( @5
(' ) "%
goxnoomom $
1 1 $ 1 *
B ')
"0 8 ©9%)
' ? ' ' B
?2 0" ! !
o # + '&M? ((0 N* 0o &' 3 ("#
M? ( N* '
(H# . 0 M- K "# o( -
G (# )%.&1*+4211&"# 0( R
0#J ( ( =0Q #0 O 01 "# "
& "# ((0
oI(( | ;& / & 001 2 (H
H "¢ "#+ J ("#0 ( "# 3 K" ( (-0
+ 3¢ * 2 0 = * O#J (-
( M N "# "# ( H . "
+ ( 0J
3 (0 & & "0 ((#
S0 # <I("H -# (+ 0( M< N &"#
("## 5 - # = (I

1)



2 M < &" NOJ( 8"#3 (0 ? "# (

< M 6 ( N # (& # - H O H(

I( "#

4 ( # /I & &I < 0(
2 ( H( ? M<  H(N <
)+ (H( # "# "# @(*? #(
+0 O#I(( (H"# - H "#
| "# 5 ,0 ? # (M2 N #
- %0 I & H - ?

& +1J + 0 .1ox (0
2" 0 ( *ox 0 ((0 5
N H# (1 & "#0 % M_N "
+ 0
L+ 5 0 -H# 2?1 (( M76N*? -

3 (0 2" % + HO (& "# 8 #
K "# M6& N*? - * 5 M? 0 N "# M8 N
( * ] & 8 &"# -
/| & M+ && N- A # ( +1J (

M (N A =4<32 " % /| & & -0
+ ( - = +( G (
3(0 H# | # 5 M6& N*?

o# - " (J( G ( "# +
A " 2 M " N M3Q & N I -

( 7& ("0 ,Q ("# 0 -
2 ( ?2 <" 3Q" + 0
) # ) %

? # - I & +' M N H

H# (+ 0  =4<32" % &J #0 5
2 I & 2 ( # 0 8"#?2 J (( *Q
+J M76N I & (

) ) %
< ? # H# (1 + ( 2 #M & J# N
/] & 0( 4 "# ( H# - 3 (
0 = - " # A K (
( H# - @(co o # K
0 ( HO( % * & + 00 ( (
) &# ) %
48 -0 I & ( ( +
o( "# < "# K "# ( - H#( O0"#
& 0 - ? # (



< 0"# - “H# 0O 2 &
M/ & N
/I & ? #M & I# N
) %
=4<32 " % H (I# "#

M "4 & & " =2=S5=4<32 (
0 0(+ 2( (" ( 1

#J - . 1 "#+ H(

+ (#

4 J# (0 5 =
+- 6,4 S - &

(# * ? M8 N-M? 0O N M

< M H# N (H 2( (
0(0 "# "4
3 " & ( #-

( "#- 2( J(J

* 3A 0 (

< MBNO ? 0 N 5
W 2( " ((0
2 ( & "# =2= #(2+

= (( H( (- 0
K 2 ( ( #
H# )B 8,
2( 8
- && ( (- *
=1"¢ N |
- M && N
(- H "#



#o3 7 A Al

*x n

J# # (0 "#- ?2( M= 6 ( N J
0 *' */ & " + 2" %
+ (& "# + - K 0 + "HH# (<
(* /1 (001 ; ( ( 4
2" % % ? 0 J# 0l ( | # K (
I"# o( (- K <I(C"# (0 -
& | "# 70 J# (
3 # "## 0 0
B 1 (
B < I#
&
8 H "#1 "M ( # H( (( N-
"# + 7 "# - 2" % +
Jo(&™ 6 ( 5 +
3Q M( N(#



< # 0" 0 ? # " #- "H K (

% 0 "# * # #0 . )B
. 8,C 0. H. (& 1 . 81B -
0O K . * 0 0 J# ?"# 0 (
&# *
? # - Y+ +J *6  (
+ 3Q M(N & "# HH# O O# N
# - J#
*ll
9 ! # 3 ( + -
( "# + o+ # 0 (
"o J'H ( 20 ( - 0 # *
( * = (H# | 0
? -0 0 H(1"# 8"#? J ((+ M8 N
M?2 0 N "# 5 - ¥ 2 "# ( ((0
- = "#oo. '
(0 - 0 ( - " OA"# (
6 + "#
-3 )
31 # 0 0(+ 6+ ("# ( ! ( -
("# ( "#6 LO "# Ho(# (
"# 6+ ( "# ?J(( MBNO M? O N*
? ( ( 5

C1



? "# # -< - .( (0 -
J# 0 6+ (H"# 0 J#
? "M ((C N H 7& (" ( -0=4<32"
% "# (( < <Q & "#
J# 6J "# ( J <
<Q (0 < ; ? M50N " A"H = 0
0 ((
n * n
0 ! - : ? # (
# (H"# # A (
(0 5 I ( #
* -E3 "1 ( (O '

CcC



J'# 0"# - H "#
"# (0 ' J
0 ( +
3 0U < I "#- ?
* 0 2 (<
# 0 (0O "# M & N
I H" *= < ( 4 #
"H ? 0 5
F 3 "
, 3 " 8 %" 9
(" $ (G
8 93 " ($ ?
1 " # L
F (T
8F9$89% 3 " F$,%
$) : #
L ' (
81 "93 1 1L
8# 93 # 1
) L C [
$ F " "
86 93 8# 7% (
$ () "’
N n mn
M HN "# "
" " M AN "0 "H
" 0 M " N- M3Q&
" 0O (N ? 5
! "0 *Q& (0
" A- H (= +
(0 & # 5(-0
= = ((0
( "# 0 3Q& + 0
% + 4

(

<

1 (0 -
( && A H
(

" # +(IA M N-
" H <
+(IA 2 "% "#
( 3( "% #
L $ (
) B’
) B’
1
T
( #
g~ 9 "
< n
T
9 1 1 1
* " ?
'0 0 5 (0 -
5 3 #
5 N M6&
"o 7& -
0 (0 50
" "#'& K "#6 + 0
+ 3 (#
= 7&
6+ | &( " 2

CB



* U3 L # " 75 1 ( )
? ( "0 2 "H# A# K . *
2 ( 0 O " # # " I# 0" O
+ * "
6 &- ", 2 A0 "H=4<32 " %
- 0 H# "# 6& 10" # 0 ? 9 # &
# - "# H" (
G# "# + 0&"# ! "# 5 A0 *
6 ( (& "# I ( (O "#
. "#+ ["# + - 0 "#
oo+ ! ; (0 ‘0 .<5*
+ 0 % & "#0
8"# ?H O# J"# 0 ( ? 0 (
5 A0 * # ( H( 0 # 00 (1"#
| < ? MBN M? 0 N 5 (
*-f3 <
30 0 ! "#H# J'# ? " (
0 ' (0 4 =4<32 " %
(0 <b* ?<2 * -0+ (
M"# N + - ( *®  "H 0
* #
8"#? J (( M76N A" (J # ; (O
5 (0 - + 0 H# + 0
< A- ( ( ["# " (



-H3; ' <'
+ 0, 0 3 Al"#"
I *0 ( H" <
+ "#0 "#K "#
( K + 3" 6
A +J
"#O&& " "# 6
H ? "# - 3 #
0 0 (I"#
# ( )& + 0 , O
#oxn " B)
* % "1
B 8F 009
n n # n 1
S "' ( '
2' Vv '



45 ("# (0 e -0

2 A0 (O i * ( &
5% && (" -0 “HO"H#
3 %3  ((HO O1(O # 4
"# "#3 (0 H (+ O . #
20 (+ 0 I("# H . ((0 i
3 && (" ?2 H + -
J'# "#( , & (-0 "# O&& "
(0
. "H# - (1A - + (H"# #
8"# # (0 # "# ((0 - J# =4<3
2" % # i ? M "# ON H
+ R (0% 50 J#
* D3G
6 ( 2 + LM M (0 0
w3 K o (0 9 (
2 SHO 0 ! + 2 ( - 50
o ? M5 ON+J .
" -0 ? # + "# 0 + + "#
W < W ( - 2 & 3 -
(0 | "¢ "% 2 0 2 & H
o2 00 1B- 0 #0 M. (N
*  F3 8 " "9
+ 3 "# M 'O N (
-0 - *K "#. o * + # 0

C>



B

I o

& ,0 (0 0 !
) | "HOH"#( I
-0 " (( 0 A
0 1 ((0 w7 e (
* #
3 ( ?2&0 - - ' R
(- 2& '0 M& & N2& ( "# ( _
IO M& & N 2 & ("#
.3 8L 2'9
? + HO * " HM"# A *5CN J ("#
+ *II
2 # -+ 2 AD T ¢
C o J#  (H"#
J# &J = ” R
( + ' 0 #
4K (5 (I (o C%-+ +0
.3 ((2 Ho ( ’
. . | - 5 I
o " ety 4 | "##
. 0 3 && " < H##
i 5 <I( "# 3 (0 ‘e
8 H "## J'# "# (- 0 0
M  3(ON ( - e ’
80 "# (HO "# O
" W< # (CHo H# °
0 *5 + 00 - 0 2R o N
0

C)



LO

K

"H

"# 3
2

(

AO
"H

"# &&
"H#



’~ 2

.0 0 J#-&"# =4<32
+J & ( -0J
2J 20 K "#
.0 &
<" 3Q" -0 "# (

# 0" 0 2 # -

MN ,Q (-

2 ( ( 8"# #

( gy

» 35 1 () *%66@5

4 5 Q&
@ . Q H -
. * 3 &
(& N &H# (0 3
I HO # & (
' 0 # ( H(
)3 (M. (&
0+ MO"# N- #

o (00 # .#I("
Ht " (0
Il# (

"HOAH# "H# (0 0
8 & "# ' ((
"o+ - H#I# 0 (
=4<32 " %

(& "# 0 -

& . + J ?

-0 Q&

"H# 4 & "H# <

"#

8"#? J(( 3(0 M76N &

( . % #
("# 0

" % ( "#
5H " -
(- + 3 ((
+ 0 #3 (
0
0J + 3Q

" A+ 3Q" 0
+ ;
( 5 2

+ J (
& 0 * "% (
& "# (0 M.
II# (
- J# "# (
-0 J( 0
"# N H 5

0 7& M< N +

# " M N KKKK
- < - ’( 0

4
&' ( + 3 0
0 - "t ((A
& "# &
0 J# 2
0 +C ( "#



9 H# ( "# M N* (& # + J
? "# # - 5 4 1( 5 M! 0O N
ol o+ ( K "## "H o+ - #0 "# #
0 5 (0 - K ( 0 "#
J# = 0Q J# - | #
(( -6+ 0 " A O # ?

M N (0 ! +J

* 03*
0O / *01, & 2 3
< ?H#H " AMH 4 ? # =4<3
2" % % *2 ( + -
( 0 (0 #- ( (

* E36 A6:



()

"#( ( ;0"# J#- 0 =4<32" %
<I( "# 2 ' - # K "B+
2 "#3 (( 2 ( (+ 3% *? 0" +
( P2 "#(0 o + =4<3
2" % 2( &"# “# G " - ? & -
"“# 0 5J (+ . ( ? #-5 "
+ 60 (0 (0 # #
=l (H ((0 20 . "# 0 (
M& ( N- =4<32 ( (= (( 2% 0 ( # #(?
0 JU . (+
'& "# + =4<32 " % (0 < *
I( "# - + #?2"M -7 ( ( "# %# -
#:# Q ' 2 ( + =4<32" %
H( (( <I( "# ( "# "# !
6& ('&"# ( 0"# 0 -
1A | - "# 0 "# HO
90 ( "O"H2 % 0 (= ( (H# LO ( (O
( ( - ( 53#( 2 o (
3 # ((JIA ( 1( ( /| &0J H 3 (
M#J 2" N- #0  ( H# ( "#+ 10
)* +
'2064&/%&1*+'8&0%, - #
( +  (# - ? ( "# -
&*3 - 11 Q
L& (( H#E Lo#
& ##-1 0 0 "+ %& + (0
C ( (0K ( ( = % &
( J( *CE4 E*E4 CE ( "# ? g ox
& "# 0 &*3 &*. + * .0 L *
A BT% , & * 9& H#
&)40108&',-.#
. J'# ' 2?2 H#E ' E- ? EBE-
8 E? 8 E(O & "# o+ + <
J 4 5 ? #E 0 E (
0 ( J(E4 E*E4 CE & ( O( ( - HO
?2 E? "# (E ' E? 8 E

Bl



8 0J( ? ESE (O

' E? 8 E E6 O
(0 6 0 3 ((
P - J# /(
i - 0 E&7E-E,E E9&
3((+ 0 E4 E-E4 1E0 EA4
6 0 0 -P - -P -B
8"# ("# 0O"# *
D & 2" % % ( (
"# + J H -+
. &E- "“# ( 0(
9 +J "#( "# # -
00 E -0J(EBE O
( "# ? E? 0 E
+ 0 E&E-E&7E-E,E E9&E
B ** # (+9 (
6+ "#0 # [H# " "#0 O
0 (E! E-

%,-.1),7.)%&#

| 6 0 ? " (
+ M6 0 N O
. #0 0# (/H# "H -
K "# % (
+ C* "G (
I+ - , & 6
#0 I'#¥ O
) -
'2%048&/%&1*+'&0%,-.#
. #0 =0 & & H( (-
1BJ¥ ( 5 #
K ( ((/ -E7 E
E7 E ("# 2& #J "# J -
5 | (#  H(
&)4010&',-.#
3 " - "H##
2 & % ("# H -#
&* 0 J# 0 Q(E7

Lo # "# #0 EJ E E=(E
E? 0O E 4 &"# 5 H
" E? 8 E - "#A

BC

‘& E=

0 E&E

E (

SE4 E-

E4("# .

- 0

< E? "# (E

, 0
+ #

E (0 8H "# # 0

CE

? # E!

!
*

II# A

((
0 E9&EO ( -

0 < E!

?

E! E .
H( "# A
* C- *

*

0 E M

II# n#

+ # M5 0

( J#(
? H+
=4<32 " %

+

<
*1 9

T %

& "#I( ( (0#

J(+ < -J"#
E E7 E

? #E 0 E-
0 H"#

(

5

( (

0

(O



E & (E.+ & ( 24+ (-

3J "# (-HO 0 0 1B (O -
OH# E * ("# E H 0 &1C))0
H =(&& 0 3 "+ & 1B +
J && O(I- "# 2 & ? 01
5 I ( + (6 0 # H 9
# + 0 (- O EJE . 1 0
E= (E11 ( "#(IA 4 (O 0 5J E&E 0
0 8 "# 0" - O E JEHE O [4 E 0
E. 0O Z4N (0 -J# 0 E=(E( ( #
3J (0 ¢ @(co ("# - K"# ("#
%,-.1),7.)%&-#
( - &;*3 0 "#"# ( (
#( &*G ( ."#6 U | I (
#0 - < ( (2 (# - 3% J *0
= (& & &* + "#+ ] 0
oo "H " & *3 "0 "HO &*
I ( "# # = (J * # 0 A#0+ =4<32"
% (@)
94 HO ."# < ? # -
; ( J o0 =(H
5 | # + - - ( H(( #-0
5 2& & 0 (O
5H5 ("# 4 "# &*. "# ( ( -
< & &*.  "#
JO (8 - &;*. #0 < # B &;*
3# - (67; (& & ( (
K H# "#C< # - 0
D+ M 0#J(( (O N L &*<
&
). $ 7 (
'2%48&/%&1*+'&0%,-.#
4 *UO#( "7 & ? 8J# 1 (
0 (& & - ( <(+ (- Q&
# 0+ cG ( ( ( K "# "#
( "# (0( - - &*. ? CB
( + 2 & HO & (+ * (
S - Ss" (¢ - #( 0 "#
& 0 ! ( JA 8J# 1 (
#.(( - % & +0 (
I "# 0 # H# (( . 01 (5 Q (

BB



&)4010&',-.#

J'# 2 .
(&3 (C(C 2
< &;*3 * "#
3 # # P (# ((
+ L (( . H# ((
2 & "#-# oI (
& # "#  24*( (- 5
+ 2% (I I 3
+ ((( 7 &
5H K /( ( * 4 &
( "#(IA "# - #
0 "# 0 - K
I "# .( (+ (0 =l
0 - K (* (+*5
5 + - " ( 2
H & ? "# (+ # E4
Q& # 5 + C (
& + E O0#J ((
"# ? ( (E&ZCBE "# "# 0
J# 0 & K "#
- & &
0 G ( 0
(
o"# A H "# HO
"o (# o+ - 2
( I
2 & #J 0 -

#& # "# # E "#& E QS *

+ 50 5 O 57

209 o+ * 4 o+ 2
BXYY ( - " A
& "#* H

+ H (. H < K "# "#

2& H 0 &SY B -

C(( . H K "#(
- o2&

(- (JA . ("¢ #

& ( "# !

# 040 =1 ( 00C 2
0 (0 "# #
- ( ( "# +5

3

H 2&
2 &
D *O%#H

24% ( &
01 (

&
( (

H

24 %1 "# (

3(((

(0 /¢ (

HO

&:*
[ "#
5

Ic (0 #
HO & (

"#
-4 (*

(

4 P& -S24*2

(H 0&S B 2&
(+

Q 2 &
: 0(0 -
+( -
( "# HO
H(
- 4
0O 1 (0
&S* B
""# 0 (
2

G2'5&0*+&- HO & H

n#

JH o+
(0

HO

8 H "#

*



I Dnﬂn
= [N 18]

pH-
Elektrode

S

Bioreaktor

%,-.1),7.)%&-#

# -
# 0
(
0
<I(

"6 U
"#

( JA
0
"#( H
L& (
E8 * 0( "#E

H -
"# (1A

("#
#
"#

")
'2%48&/%&1*+'8.0%,- #

8"# 0# (? &
( "# %# - 0
0 g 201
H(( # [/
9& -; Do , &
- " " (#
Il# (

2 "% (

LIME Process Control

MeRwert
V)

Kalibration
(pH)

MeRwert

(9)

0

Ist

Start

Zeitgeber
(h)

PID-Regler

(V)

Integration

(9)

Zeitprofil
(g/h)




$ ) 4556  [# 7
89:2 # < 1 45 — ;$
)" &#  &#> 7 95:2 e
> &# > 7 &# 95:2 ( &#99:2
| &# > | # &# ;' $
> &# &#
* i< 451 >/ >
7 @9 :2 VH# &# @55 6 ;< &# A5
1 )"
&)4010&',-.#
5 0 + "¢ ((0 (0 "+ # | &
H# - # U ? # 0 ( "# A"#
& "# ( "#1 & H 0 J#
( "# - , & 0 0 M,N
G# "# ( H /H #("# ( 0 M/H# N*
(- ( 0 M; N* ( M N* ( 5H /H#
K ( (¢ & (+ * &"# *B 9& (O
"# 0 M/H# N 3(0- M/H# N "#
6 0 0 & (("# M; N# (( (
& ( - 0 M, N 4 H "#M,N
( A # 0O M N 3(0 - (0-0
(1 "# (- #? ((
0O ( H - (0 HO BB T% ( && . ( #
M N M 05 N (0M * ,ZBBN 0 -
("# 9 # 0 X ? ((,ZBBO "#
LO ( & # #- ?""# 0 0 &J 5 0
"#
8 ( "#1 & 8 "# 3 (0 8
2 O0( 7 0O + "# J'#
4 « ¢ - ( (
"HH O+ #(#( 8"# ? J((
( "# M/H# N M, N CBT% (
/ & K "# "# "# - 1
? ( (M,JCCN 0O( ,[CB J ( I( "#
Ie ¢ ( ( &# 8 M N ( -
( ( 1 R J'#
? ((MJBN O( - M, N B T% ( M N
( 8 4 H ( (-
( - 0 J(- ( 2 +0 "#
< O( -M, N >BT% M/H# N > 9& ( 8"#
. + 1< / 0o - "# O"#
( [H# ?# 4 ? (
|
9 LO "# "# +0 - "#
(
&' ®
F % 28 93
*x ! ( $%

B>



, & " FDDC g« 28 93& %  FDD
- @ 0l g 93 @ 0
. '@ 8 ' 93 @R..
0o 1 g 931 F
E FD%" 8 93D FU
u 1 g 931 D
/ rg 8 "9 3 @ROD
H @ oD | g 93@ 0D
FD 1 g 931 F
FF $° (" 8 93N $
$ ('
F, FD: 8 93FD :
- @ /01 g 93 @ /0
F. & " /DDC g 93 & % /DD
FO -D: 8 93-D:
FE N g 93 @ D FO$
? &
FU & "' g 93 & % D
F/ & " 8 93N $
o
< #- 0 + & w0 I #
+ 01 (; "# "¢ O#((
HO ( " 5 4 - K + # 0 J(
ol ( & (J
%,-.1),7.)%&-#
"t # (H #0 "o J "# 8 H#
-0 ( 8 H# ( O
+o- L& 2 (0* H "™ "#0
"t A # *HO T% ( . J # o)
9 0 0 - I 2 (0 B :
H(6 ' ( 3 (+ 2( "t
I( "#- "t # 2 "o+ 9
&J (0 "o+ 0o 2 & (
0 2& (- (JA # 5
("% - 5 (( & ( R
. #0 0 o - < (
I 1 (3(P* &"# *C
0( 2 J / & # (# - "t 3
2 (0 "¢ < - (-0 !
2 ( 1 1< 0 >BT% > 9& + H
- 0 4*& + HO>T % | 0 "# ?
© 0 J(
3 =0 oo "0 M "#! H#N
Q/ & "HH# 1 3 2 A0 - I(
3( I("# & -IH# # #ooo o+ 0

B)



. * 4 & -/H# # #-
-2 HO "# "#



48 =4<32" % 0 O = ( "#4# 5"HH
w4 " 0

"0 - 0 "t "% 0 8
2 0 - 2" % % J HOI'H

4 0 ( (H((9 " # - ( #( *
H. H.(&1-. )B . 8, "#

9 ( "# 9 "# 0( 9 . H. (&1
0 J# 1% *3 (H. E. 1E-

& "# 0"# (-E H# E2( *
<( J E &QE (0 8" 23(( 23 [ <
o( 4 x g (; 2 "# 8'#

0"#  HO"# . ( 9 . )B

8, E.1E "# - "HH# 0
+ <" # - 1%0 % HE# | +
)B 8,0 "# H
8 ( "# 4 + =4<32 " % ( ("##*
0 2 ( * "# < H& E H# E2 ( *
<( . H.(&1 . 8,1BP *<H
. B . 8C 3(0 E &QE

#- = 0 4 5 (0 - 0=4<3
2" % o+ J( % * + *2 ( %

(H"# 4 + " ( E% a2/7%3 E
8" (" 4 '0 "H0 -J "HE2 " %
+E E2" % % E9 . 8, J H o
‘0 E8, +" 4 E- 2 ( 0"# 0
WO H#  # # "3 " 5 +
% * 0 #- ( (0"# -K &"#  H# (
6& 1 R
2" % + 0 J( * !
" JA( &"# '0 ! && E  E+ "#0 - "#
2 ( "0 K + "3 (
4 "# 0 8 + . 2" % + g
(
0 1 23
9 . 81B C (0 + 0" 0 <# - 2"
% @+ "4 | && E E - " (
+# +-J "% 4 8, +"
38 +" "4 E EO0 "# "4

*2 ( 1J 0 ( 0 " -



0 0 + . 8 @ #
2 ( E EY& 5
" (" - 0 0
0 H "# A"#J 8,
0 "# ((# E="' E- "#
"o (0 "# (( 0
R-# ; (I("# 2" %
"t J

4 8, +" && " 0
4 'O E8, +" 4
E (0 + J (2
2" % + E& "™
4 "# E%a& " EJ

8"#? J (( E76E 2 (
"4 ( 9 00
'0O0E E ( .
E3 (E -
% +E " E EA4("
2" % + ( && 2 E?
H 0 8
" & " ‘0
+ o 2" % + E

8" 4 8, +" 0"#
+E Ho# * && 0
K [ "# 1( %

48 01 (
& "# & "3

'2*&11 2-6'24 ? G&'5&0*+-010 4

1 (5 % ( YG Y
I( 5 % ( G@ % (
I 5

FE $

-, @ ' %

@ %
P
( 5 A 6

E/ ' Y Y #

"o (*
( A 0
I( ( #0"#
+" (
I("# -K "#?
+(0 "## HO ((
+ 0

8, +" "#( -K##
( - ( "#-

( 2

( E E
E-J% 7& E 8 +"
8,* + " *
+ QEPO  + ("# (
E%a& " a&"™+" QE (0

K - 0

‘0 E2" %

+ ("% ( %a& "

" -FF
HO G@
% (
% (



2 %2
#
&
AAl
I
P " (
P 1 ( 1 #
0-32(1? 816&/9&'5&0*+-01 % a
- $
_(, $
Lo Y-#A"Y B

(2

* x4 ) 4

< | " (? 0&
K "% 0
0 2" % +
#( - (H (3 (
0 + %2 (
# 0 !
6 2 0" < *

,Q  (# 0 #

&

0 "#6 J( -
5H ' 0 + 7&
S-- 1(0 2 J
& "# 2 J-
2 J H (3 (

a' 1
' $
2" % + +J
+*2( 0 (*G (
"#OOH# 3
# (+6 U
#0 | - 9 J "H
G ( 0 #(
(* 1C ("#
5

2 "# E"E O(

- 2" % +
## 1 #I'H I #
# 0 02" % +

# - * Wok< *
P H 2 J1HO
0 0
# o, < ((
2" % + -



"#H( H# |

+
#0

#

42*
0 0 (

EO O "#(0#"

((0

| "#
6

E +
4 *8

"#

#6& 1 |
&& 0 J
E- O

QE #J
x oy
? |

J"#

"#

?E

6
(0

| "#
1 > CE- (
- |
? E=0*"# E
( H((
*| 4
8 ?

= "H ( *



* 1+ 8 ( (-

=4<32 " % (2 &" ( - + H
# &Q (/( ( (I # "# (O_ n#

M N <I( "# | S+ #

& "# =2=SM=4<32 ( (= ( (N (# 2 %= ( #-
0 K "# "# (3 + %%YY+ (e L
H( 2 %=* %:%YY2 ( (0 ( *=2=
4 & & o ([ M ((% (-0 0
2 ( ( 0, "#0 (

:2:*2( 2" % + - ’)/( ( K u##
0 (% 0 1 H 5 0
o - 2" * * (0 2%- 2" %

+ J R
- HOA(H- M 2 (  H#O"YN H =2= &1J
3H #( (6 HO 2 ( ( )
& 2 ( &"# 2 %= %%YY-<7 9= "+ (
+ $# /

2(" 0 # '0 6 - 0 - # ]

( "o M# &" N( 0 ( "#(H (_ 0
= -4 = R # OH"# +
6 ("0 H

+ 6' ?M N-MN "

7& - ? MYN-MXN-M8N "

. > 02 ? M QN-MQ&'N MO & NP
0" - *  9%%YY* "#5 2 # 6

+ (- +6' " # |

+ 0 # b %:%YY -2
M,4<3V 3%N

# ( #( ! - # R

( # R

0 J&- (- -0- PK "% ("

2 5 2 (

6 %:%YY "o+ MiN #

0 3 HO # - 6 "# M:XN
MX:N - ( "#



& 2 ( & "# | "#o=2=71"

(#l ( - "+ MO(N M N
("# 2%=P "# 00 & - #
GU + %:%YYMcM MdN J ( A 02( 3 2 (
0 2 5 H MO(N M N "# (( -
( 0 (+
0 "#
LA* 6 "# 0 ( "
30& 0! # "M N M3N W<
((0- ?MB>*N(0 B> ’
( && i '# ( - ( "#* "0
"l 60 "# MaN ? "H 2" 0 #
+ ?M aa N 6 & "# MaN
+ "0 %44*% -MaN 3 * %44*% 1 MaN

0 % %44%% )

0 :&&( 3 (& # ( A
M R
(M R
M%  FR
M% R
M% R
2 ( # 2 6& 0 J(H
2 %=+ ( # 0 ( "# (0 0
0 # 0 6 ( * " && & *
0 '& 0O H "# # # M+ N+
0o - 0 '& M 'ef M+
< 0"# - J (4" " # ( " %YY
0( R
? &
( $3
3
3 2JFDK
30 5 IH" (0 (
MB" R M " R3 M& "' 2R

(M R



M% FR

M% ,R
M% R
2 ((
# M+ N + = ("#H + "#
"# M+ N -
"NHO (0 - 5
"# 5 - 6& HO (
2%=((
? &
# " % ($6(3 =N2
49 "# 2 /H" (
M R M " R
(M R
M% FR
M% R
M% R
+ 0 4 H
* 4 * ' )_ ) *
2 ((H - xp
0 J# - H #
("# - 0 #
? &
MFO "3+D  "3+"OF
5R0P2
"3+D
23+27,
* 4 * , )
( 2 (CH -

MO(N M NO #
? &

‘&

=}

((

( H# -
0 2

*xD "

0 K #
e (

0 M& *0'™
0 +J
HO ( (

)% /

& 2" P

"# MO(N M N
(

"# P



5 RD 0 53+5!D DF

* , ) * 4
J# "# M# N-K "# ? (( 3 HO &H - *
? " "# P A # MO(N M N
0Ol (- "“# 6' M N## - *

? &

"3+"OF 7,
"MO

0 $1*2 - *2 % . *2 I* )

0 J# M. N- "#J x0
. 0 M. INO - "# ((0 P
+ *2 " (&H - 0 0 M. N g
- "# 0

? &

3+F -F - "3+0
3+F FD

"3+ J K

23+21 JK

)
O"# M# N-M & N M Ng "#

? &
MFD

"3+'0
JKMD '

M# N-M & N M N g "# 2H ( 2 (( P
T xp HO & (

? &
3+F FD

"3+"OF
JKMR J'K
3+0JK



*2

0 2 5 g "#+ (* (00
5 H
? &
' ' 5$23
4 5P50 2P2
*3
& ( M=ON "# A && & ( "# P
( " 2 0 5 "+
? &
5P502P2MF
M%  FR
M% R
3
"34512
5
Y- % X- Loy (
Z-[- Z[- S- ZS- [S ( "#
8-7l ("# 7&
! ' % 6 (
*
(0 5# (M (N 2" % +
? &
8# # T9
*
(0 4 (M (N 2" % +
* $
(0 5( M (N 2" % + P 2 MN( H"
-(0 5 H" -
? &



8 % #

*4 *5 4+ )- *5 4+ )0 "
"# 0 = " ( .

M + ONP = "# H" -
"#* MNP "# MN "# A 5
"+ ((0 x #

? &
8 9% @6:]NLC& ~839" @6:
77" % ( '3

*6 *6 *4 +
| ((0 P

( H &)

(o - . -+ (0=2= 0
. 0P M ( N
MN™"™# 0 MN H( 0
- %/:=5*0  (+ (

= "0 ("# (I (

?2 &

F$9 59%$9°'9 77 #
S

"$932Z ZZ ' 9$99 77 #
77( " #

*6
"t A "HM N
+ *6 *

( * " op/i=5 O( "#
? &
0$ 77 % (

*6 *5 4+ )- %5 4+ )0 M
"# 0 # H" * 0 &
?2 &

-$ 8# # 9%

)*6 *7
M5 & N- ="
((0 . -0"# 0 Of

(

:6G39D,9 77 3

8

(*

0&

P

P

FO3

# ((

%:%YY-

M

((0

D-9

"

0
"# 0
0 MN=
ON(O 2J (
MYN# (( O

M2 N



? &

"F$D 77 # ( (
*6 $
HO &H - 0 "# M N 0 3 *H= ( *
( ( P K- . (1A H" ((O -
? &
F+D
F$

* % % $

HO &H -OM (N M (N+ P K - 5 2
H" -
? &

8A6: 9$9:9 +R,

+ * * *38 $

M"# N 0 ( 2 M N =J(M=J(N M (N
# (0 0 ( H"
? &
8A6: 9$E$- +R8 9
*2 *2 *2 9 *2 *2 *2 D2
5 0 "# -% -, (- 3Q& -
o= # - H "# =( # 0 w + M. N
0%
0 M,'&N ,4<3V, 02 ( H"((O -
9% O P ,4<3V 3% -,4<3V<48
< -,4<3V;79/ -4<3Vv.@ | ( < -,4<3V<78 <
-, 4<3V@3/ # ,4<3V. @ B < (
(
) $
< 02 (

*4



< ((o P
; & & ( 2" % + 0

(0 ( 2" %
< +
(-0 0 +;&&
0 "# P 2
I¢ ( (0 + - (0
< + H(0 "#
? &
B 2
&
(N 3
F 77
N 3+B 2

( 8N 9% *&] *AC$N

* &'+ = * 8 +

"# M, &N 2
((0 PO #J
?2 "% 0 (- @ V54=38<3

" (S
@Vi/3 o+
& " (

& &
? &

2 8A" 9% %_%]%@*@C% +F

77 $ # )
* ,&' + *; *2

M( ' N- Z M. N

("t OP@V,,9 # K"t "# J

&& "
M &'N
? &
2 $% %|B6AG*$8 9

/& @ V8 <

JH H( ((

0O"# -0
2 + "#

77 ( 3

- 8 8
3 - @V3%
M N - @V,,9
+- S +- S( &&-
- @V,/,4<3
0 ) @V,72,4<3

"# M,'&N 2
(g0 +
0O"# 0 2 M  'NO

# %2



*0 &'+ = * 8§ + +
"# M,'&N 2 0- 8 ‘0
((0 P N@<?7T= #J ‘0 - /Vv8<3 8
?" 0 (- /v984, 3 # - IV = 93 .-
V7553, 6 & H 8 *O0 ( "# IV47,@23
6 3 (¢ (( "# o+ 0- /N3=@2
? " (+ # N@87 8 (# ('
IV755 3, # (0 "o I H(
((o0 . 0O - 0 8 * O( "# PO
#0 o( "# 7 ("# 8 NAT,@23
H"((0 6 Z0 3 d(C- "# 0
J( HO O "+ O
? &
( 8*6 D-9% *&]%_ %GL MR- ' " 77 *6D- %2 -
*0 &'+ = * *2
M( + N-K "# M. N "# M'&N ( ( 2 "##
8 ‘0 0 ("# 0
? &
( -$ *&]LBB% @$ D 77 8* ‘9
* ,&' + =
"# ( "# 8 8 &
* ’&‘ + =
&& ®o(
9 * 7 *
M (N 2 - "# 8 ? "% (g ?
M%7<CNg ((O
? &
5 8L:9%9 O000F,-.Zz9 77 ) 8000F,-.9 ' L:,
9 * 7 *4
"# 2 - " #8 ? " (
? &
5 -$F 77 *% 66!1  F- & L:-
*
H# 2 ( ? 7*5



? &
2 8""3R 59 717 N #%

9 * *(
H# N ( -0 A
M5 ‘&N ( ( g V43 "#
A - .V ;7.<484<4 3 ,
HO ( ? "#

? &
5 8 ! 59%%]%NLGL&*A 77

l$ n
5 (H & + (0
( A (O
>+* ?
4 ( ((0 -
P M N #+
(HP M*N + ( - #
? &
F0,39 D09 77 8DDFO0,9
>0* ?
M N- ( # ,Q
? &
.,3959 77 8,9
> * ?
MN- 0O (0 7
>*& ) $@ ?
! # * o *
30Q& (* ((0-0 M N
M8"# N# (( # 8"#
0 "H# - MN(H
? &
F-0039-/9 77 8 F-00D9

>*& ) @ °?

"#0 5
"#O - .V ;7.87/<=
.V 7.<D4<4 3

" && & (

M N(O ! #

OH ( ((0

((0

P MN+ M!' N



MN-K "# # 30&
? &

F-0039F,-9 77 8 F-00 ODDF9

> ) $@ 2

MN- A # (A

5 3Q& (
>*@  ?
(0O ( ' J¢( (0 P

OH ( (O- ( "#
? &

8A6: 939E9 77 8 A6:9

*C?
* >

%:%

(7 * #
" " >0
- ( #(. 10 "# *
! #O"H(
0 ! # && | (
( (+ 0 0 0(=J(-
o( "#

((0

- 3(0

M N +

+
OH (

YY

# "#J

M*N H#

%44*%

*






