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distortion.

Flames from the burner -

melt glass at temperatures of \VQJ )
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o Float bath

Floats %lass on melted tin to LXK

evenly form the width and > .
thickness and ensure planarity on /2{&
both sides. 0 Cutting
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glass to the necessary size. amazing 600 meters!

Fig. 1.1 Float glass production process (AGC homepage, 2012)
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Fig. 2.4 Effect of convective mixing on diffusion distance in laminar flow
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Fig. 2.5 Time-dependent change of diffusive mixing in laminar flow
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Fig. 2.6 Pattern digram of concentration variation in a physical mixture according to (CooperJr.,
1966b)
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Six-blade flat paddle

Fig. 3.2 4 types of impeller used in this study, six-blade flat paddle, four-blade flat paddle, four-
blade pitched paddle (inclination angle: 45 degrees), two-blade pitched paddle (inclination angle:
45 degrees)

500mPa-s023.5 °cCO0000O0O0OO0OOOO0O0OO

34 0UUO0OOOOOO
ooboooobbooobbooobooooooooTvVE22HTHOOO0OOO0OO0O0DOO0O0ODO

1. dgboooboboobooobooobbooboobooobooooboobooobooobobon
O000O0O000DO0OO0O000bOOoOOoooOo 235°CObODO0oOoOoOoOooDoOOODn
gbooooooooon

2. 000000000 235°COO00ODOOOO00O0ODOOOO0OODODOOOOOODOOOOnO
gbobooboobooooooooooooobooboboboboboboboboboobo
oooooobooooooboobobot 1 moboboobbooooo

. 0obooooooooooboobooboobobobobobobobooboooooooooDo
gboboboobobooboooooooooooooooooobooboobooDoon

4. 0gbO0obOO0bOobOobooboooooooobooobooboboboboboboboboboooooDo
g3ooboooonoooonooooooooooooboooonogono
3.5 0OOUOoooooo

gbooobobooooobooobobobooooboobonosbobogbooboobooooboon
gbooboobobooobooboboooonoobon smPa-s0 00000 OobDOoOoOoOonDO
00000000 1/160000 SUSs160 000000000000 O0OO0O0OOOOOOOOO0
gbobobobobobobobobobobobobobobobobooboo

30



30 u00ad

gooooooboooooooboboooooooboouoobboooooobboobooboDoO JP-HODO
gbobodobooboboobooobooobobooboboboooboobuooboboong
gbobooobgoobboooboboobooooboooboboobooooboobooboboong
gbobooobooboboobooboobobooboooboobobooboobobbooobo
ooooooooooooooooog

3.6 0DO0OOO0OO0OO

3.6.1 0000

gbooboboobobooobooboboobbooboboobobooboooboooboon
gbobooboboobooooboobobouooobobooboboobobooboboobo
000000000000 000 40g/LO00O0OO0OOOOOOOOOOOO 500mPa-0000O0O
gbooooboobobobobooboobobooboboboobooboobOobboOobon
gboboobgobobuoooboobouoobobooboboobobooboobobobg
gboooooooooooooooboobobobobooJe-HOOODOODODODODODODODODODO
gbooobooob 20mnmddnooooooooooooboobbooboobooboooboong
gobooobooboobbooboobboobooboboon

gboboooooboboboboobobobboboboobo400mmbOOi0og 1500000
gboboobobobobobobt 2om 00000 SmmOO0000000000O0ODOODOO
goooboobobobboobodbrig 3300000000000 obOobOobbobooDbOoDO
000000 20mmO00 30015mmO000000000O00O00OCKI100 Ch3500000000
googn

gooobooooboooboobooobooboooboobooboobobo0obooboboOD eo
gbobogoobooboobbodboboooboobbooboobb2b00boobboabo
O00000D0O00DOO0DOO0DOO00OO00O00DO0O0ODOODchIlOOCh3sD00000
gbobooobobobooboobobooboboobooboboobobooboobobo
O000HA-211ACD0DO0O00000000000 1kHzO10VO peak-to-peak0 000000000
OooopDooobo0ooDoo00oDbo0ooobOo00oDbOO00DOOd Wave factory 1941 00O O
gboboobobobooooooooboglbooobooil1obobooouoboobogoooooboooboo
000000000000 O00bOO00OO0O0ObOOO0O0bOOOO034972A00000000D0O0
gobooboboboobobooboobooboooboobobbooboobobobobboobOoDbo
O0000000000ImA=1VOOOOOOOPCO GPIBOGPIB-USB-HSOOOOOOOOO
OO00C0oOO0O0000O00ooooooooooCocooOoOoOOgADDOOCOODOOOOOO
ooooooooob pCcObOOO0OOO0OODOOOODOOODOOOODOOODOOOOODOO
gboboobooboboboboobooboboooboboobobbooooboboono
goboboooboobooboobooboobobooboboobobooboobobboobo

31



30 u00ad

H=90mm
Left

0o

Cross-sectional view from channel upstream

Top
A : : :
15mm : : :
I Ch1s: Ch25: Ch35:
I Chi4: Ch24: Ch34:
............. .‘.
15mm1 Chi3 Ch23i Ch33!
............. CS SRS I B 0§ Fed 1
1
Smm Chi2i Ch22i Ch32
........................ ‘
15mm :
Chll Ch21: Ch31
........................ ‘
15mm :
v
20mm 20mm 20mm  20mm
< >
80mm

Fig. 3.3 Electrode position
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Fig. 3.5 Validation of noise effect on electric conductivity measurement by developed system
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Fig. 3.7 Effects of fluid temperature on measured electrical conductivity, fluid: starch syrup,

temp.: 22-27 °C, viscosity: 500 mPa-s, flow rate: 0.933 mm/s

3.6.5 UD0OO0OO0OOODODOOOOOODOOO

gboooboboboooobobooboobobooboboobooobobooobobooooboon
gbogooboobooboobboobooboobboon

3.6.5.1 0O0O0OO

po0oboobobobOoboboboooboobuooboobooboobooboooboooDo
000000000 500mPa-s0 0000000000000 O00O0O0OO0OO0O0OO0O 0.93mm/s
000000000 235°COo000o0O0O0o0o0ooooooooo0o0o0ooooooooooonoon
0000000000000 0000000 02mm/s00000000O0O00O0OOOODOOOO
0000000 22mm/s000000000O0O00OOOOOOOOOOOOOOOOOOOOO
gboooboooooo
3.6.5.2 0000

Fig. 3800000000000 0OO0ODO0OOO0ODO0OOO0O0OO0ODO0bObOOO0OODODOO
00000000 0.27-228mm/s00000000000O0O0O00OOOOOOOOOOOOOOOO
gboboooboobobobooooobooboobobooboboobooboboobo
goooooooooooobgobon

38



30 u00ad

350
o —— —— >
300
_ 250 = - - - -
x 200 ) = = 2 *—2¢
E 150 Ye—¥¢ e V. N
L ——Ch1_ —8—Ch2
100 } —h—Ch3 =>=Ch4
eie=(Ch5 =0-=ChB6
50 Ch7 Chs
Cho
0
0.0 05 1.0 15 2.0 2.5
00 A TE [mm/s]

Fig. 3.8 Effects of fluid flow rate on measured electrical conductivity, fluid: starch syrup, temp.:

23.5 °C, viscosity: 500 mPa-s, flow rate: 0.27-2.28 mm/s
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Fig. 3.9 Calibration curve: correlation curve between measured current in developed system and
concentration of potassium chloride, fluid: starch syrup, viscosity: 500 mPa-s, temperature: 23.5

°C, flow rate: 0.933mm/s
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Table 3.3 Fitting parameters for calibration curve in Fig. 3.9 (p. 41)

Chl1

0.299

32.338

Ch21

0.232

32.088

Ch31

0.233

34.985

Ch12

0.253

33.569
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34.443

Ch32

0.257

34.776
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0.254

33.353

Ch23
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35.089
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0.281
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34.213
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0.204

34.341

Ch34

0.228

38.212
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35.321
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33.228
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Fig. 3.10 Calculation procedure of increased concentration Cj;(t) in Eq. 3.6 (p. 44)
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Fig. 3.12 Measured flow rate distribution in the mixing channel with a stationary impeller by PIV
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Fig. 3.13 Measured flow rate distribution in vertical direction by PIV
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Fig. 3.15 Accuracy study of micro torque measurement with ST-300011

Table 3.4 Torque measurement condition of accuracy study

Weight load [g] 87.8 176.43 347.32 944.85

Rotational speed [rpm] | 10 | 15| 20 | 10 | 15 | 20 | 10 | 15 | 20 | 10 | 15 | 20
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Fig. 3.16 Accuracy study of micro torque measurement with ST-300011
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Fig. 4.2 Enlarged view of the impeller downstream area in the visualization test, viscosity: 500
mPa-s, flow rate: 0.933 mm/s, tracer injection point: H/2, impeller: six-blade flat paddle impeller,

rotational speed: 0 rpm
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Fig. 4.3 Assumed wake model in the downstream area of the impeller
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Fig. 4.7 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: six-blade flat paddle impeller, rotational speed: 35

rpm
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Fig. 4.8 Enlarged view around the impeller of visualization retest, viscosity: 500 mPa-s, flow rate:
0.933 mm/s, tracer injection point: H/2, impeller: six-blade flat paddle impeller, rotational speed:

35 rpm
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Fig. 4.9 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: (3/4)H, impeller: six-blade flat paddle impeller, rotational speed: 35

rpm
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Fig. 4.10 Enlarged view around the impeller of visualization test with 45 and 55 rpm, viscosity:
500 mPa-s, flow rate: 0.933 mm/s, tracer injection point: H/2, impeller: six-blade flat paddle

impeller, rotational speed: 45, 55 rpm
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Fig. 4.11 Result of the injected tracer flow visualisation, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: (3/4)H, impeller: six-blade flat paddle impeller, rotational speed: 45

rpm
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Fig. 4.12 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/4, impeller: six-blade flat paddle impeller, rotational speed: 45

rpm
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Fig. 4.13 Result of the injected tracer flow visualisation, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: six-blade flat paddle impeller, impeller position: 3/4H,

rotational speed: 35 rpm
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Fig. 4.14 Assumed flow pattern model from the visualization test with six-blade flat paddle
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Fig. 4.15 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: six-blade flat paddle impeller, impeller position: 3/4H,

rotational speed: 55 rpm
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Fig. 4.16 Result of the stepwise injected tracer flow visualization, viscosity: 500 mPa-s, flow rate:
0.933 mm/s, tracer injection point: H/4, impeller: six-blade flat paddle impeller, rotational speed:

45 rpm
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Fig. 4.17 Trajectory measurement result with small nylon particles, viscosity: 500 mPa-s, flow

rate: 0.933 mm/s, impeller: six-blade flat paddle impeller, rotational speed: 35 and 55 rpm
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Fig. 4.18 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: four-blade flat paddle impeller, rotational speed: 35,

45 and 55 rpm
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Fig. 4.19 Trajectory measurement result with small nylon particles, viscosity: 500 mPa-s, flow

rate: 0.933 mm/s, impeller: four-blade flat paddle impeller, rotational speed: 35 and 55 rpm
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Fig. 4.20 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: four-blade pitched paddle impeller, rotational speed:

35, 45 and 55 rpm
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Fig. 4.21 Trajectory measurement result with small nylon particles, viscosity: 500 mPa-s, flow

rate: 0.933 mm/s, impeller: four-blade pitched paddle impeller, rotational speed: 35 and 55 rpm
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Fig. 4.22 Assumed flow pattern model from the visualisation test with four-blade pitched paddle
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Fig. 4.23 Result of the injected tracer flow visualization, viscosity: 500 mPa-s, flow rate: 0.933
mm/s, tracer injection point: H/2, impeller: four-blade pitched paddle impeller, rotational speed:

35, 45 and 55 rpm
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Fig. 4.24 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W/2, rotational speed: 35 rpm
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Fig. 4.25 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: 3/4W, rotational speed: 35 rpm
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Fig. 4.26 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W /4, rotational speed: 35 rpm
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Fig. 4.27 Overhead view of Particle Image Velocimetry measurement with central impeller po-

sition, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser sheet

injection point: H/4, H/2, O 3/4H, rotational speed: 35 rpm
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<j Flow direction

Fig. 4.28 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W/2, rotational speed: 45 rpm
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Fig. 4.29 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: 0 3/40 W, rotational speed: 45 rpm
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Fig. 4.30 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W/4, rotational speed: 45 rpm
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Fig. 4.31 Overhead view of Particle Image Velocimetry measurement with central impeller po-

six-blade flat paddle, laser sheet
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Fig. 4.32 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W/2, rotational speed: 55 rpm
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Nozzle

Fig. 4.33 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: 3/4W, rotational speed: 55 rpm
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Fig. 4.34 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser

sheet injection point: W/4, rotational speed: 55 rpm
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Overhead view of Particle Image Velocimetry measurement with central impeller po-

Fig. 4.35

sition, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, laser sheet

injection point: H/4, H/2, 3/4H, rotational speed: 55 rpm

84



040 0DO00OOoDOoOobDoOoOobooOoboooon

000 3000H/40H/2003/40H000000000000000000000000 35rpm O
000 Fig. 4.27 p. 78000 45rpm 00O Fig. 4.31 p. 8100 00000000000000000
000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
00O00o0O00oooooon
4.2.1.4 000O000O0OCO
00000000000000000000000000000000000000000008H,/20
0000MM3/40H000000000 PIVOOOOOOOOFig 436000 (3/AHO00000 6
0000000 3pmO000000000000000W,/20000000000000000
PIVOOOOCOOOCOO

(] Flow direction

Fig. 4.36 Side view of Particle Image Velocimetry measurement with central impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: W /2, rotational speed: 35 rpm
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Fig. 4.37 Side view of Particle Image Velocimetry measurement with central impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: W /2, impeller position: 3/4H rotational speed: 45-55 rpm
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(] Flow direction

Impeller

Fig. 4.38 Side view of Particle Image Velocimetry measurement with central impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: 3/4W, rotational speed: 35-55 rpm
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Fig. 4.39 Side view of Particle Image Velocimetry measurement with central impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: W/4, rotational speed: 35-55 rpm
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Fig. 4.40 Overhead view of Particle Image Velocimetry measurement with central impeller posi-
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Fig. 4.41 Overhead view of Particle Image Velocimetry measurement with central impeller posi-

tion, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: H/4, H/2, (3/4)H, rotational speed: 45 rpm
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Fig. 4.42 Overhead view of Particle Image Velocimetry measurement with central impeller posi-

tion, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: six-blade flat paddle, impeller position:

(3/4)H, laser sheet injection point: H/4, H/2, (3/4)H, rotational speed: 55 rpm
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Fig. 4.43 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: four-blade flat paddle,

impeller position: H/2, laser sheet injection point: W /2, rotational speed: 35-55 rpm
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Fig. 4.44 Overhead view of Particle Image Velocimetry measurement with central impeller po-
sition, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: four-blade flat paddle, impeller
position: H/2, laser sheet injection point: H/2, rotational speed:0 35-55 rpm
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Fig. 4.45 Side view of channel centre area Particle Image Velocimetry measurement with central
impeller position, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: four-blade pitched paddle,
impeller position: H/2, laser sheet injection point: W /2, rotational speed: 35-55 rpm
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Fig. 4.46 Overhead view of Particle Image Velocimetry measurement with central impeller posi-

tion, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: four-blade pitched paddle, impeller
position: H/2, laser sheet injection point: H/2, rotational speed: 35-55 rpm
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Fig. 4.47 Side view of Particle Image Velocimetry measurement with central impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller: two-blade pitched paddle, impeller position:
H/2, laser sheet injection point: H/2, rotational speed: 35-55 rpm
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Fig. 5.1 Time dependent change of measured current value I;;.,, fluid: starch syrup, viscosity:
500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight: 5.69 g, tracer injection point: centre,

impeller type: six-blade flat paddle rotational speed: 35 rpm
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Fig. 5.2 Time dependent change of measured concentration C;; n, calculated according to Eq. 3.4
O p. 420, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight:

5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, rotational speed: 35 rpm
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Fig. 5.3 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq. (5.1)
(p. 106), fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight:

5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle rotational speed: 35 rpm
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Fig. 5.4 Time dependent change of measured KCI concentration Cj;,(t) calculated by eq. (3.6)
(p. 44), fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight:

5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle rotational speed: 0 rpm
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Fig. 5.5 Time dependent change of averaged increased concentration C(t), fluid: starch syrup,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight: 5.69 g, tracer injection point:

center, rotational speed: 35 rpm
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Fig. 5.6 Time dependent change of momentary standard deviation o(t) , fluid: starch syrup,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer weight: 5.69 g, tracer injection point:

center, rotational speed: 35 rpm
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Fig. 5.7 High concentrated tracer out-flow position, fluid: starch syrup, viscosity: 500 mPa-s,
flow rate: 0.933 mm/s, injected tracer weight: 5.69 g, tracer injection point: centre, impeller type:

six-blade flat paddle, impeller position: (3/4)H, rotational speed: 35 rpm
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point: center, impeller position: (3/4)H, rotational speed: 35 rpm
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Fig. 5.9 Time dependent change of momentary standard deviation o(¢) with higher impeller po-
sition, injected tracer weight: 5.70 g, viscosity: 500 mPa:s, flow rate: 0.933 mm/s, tracer injection

point: center, rotational speed: 35 rpm
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Fig. 5.10 High concentrated tracer out-flow position, fluid: starch syrup, viscosity: 500 mPa-s,
flow rate: 0.933 mm/s, injected tracer weight: 5.69 g, tracer injection point: centre, impeller type:

six-blade flat paddle, impeller position: (3/4)H, rotational speed: 35-55 rpm
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Fig. 5.11 Effect of rotational speed on averaged standard deviation with different impeller position,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, tracer injection point: center, rotational speed: 35 to
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gog

54 U00O0O0OOOOOOObDOOOOOObDOO

5.3.1000 5320000000 00DLO0ObLUObLDOO0ODbDODOObDOO0bUObLDOObOobDbOODbO
gobooboobobooboobooogbobooobobooobboobons.21byp. 1080000
gbooobooboobboobouoobboobuoobboobuoobbonoobgd

Fig. 5.110 (5.5)0000 (5.6) 0000000000 OODOO0OOsU0O0OOODOOOOOOOO
gbooboboobooboobooboooboboobooobobooboooboboobooobo
beosbhUObOooboboobOobuooboboobobooboboboboobobobboOobo
gboboboobduobobooboobobuoobobobobbooboobuooboboboabg
gbooo00oooooooooboooobobo0ob0ob0obob0obO Fig b11000D00D00ODO
gbobooboboobooooboobobobobooboboobobooboboono

119



Us0000obbboodobobuogoobbbuooobbboood

gboooobooooa

gogobobboooobobooooboboooobbooooboooobooobbooooono
0000000000000000000 RCOOrate of concentration, RCOO OO (5.7) O —(5.12)
gogoooooooo

Ct)izt, =5 ) Ciglt) (5.7)
j=1
_ 18
Ct)j=1..5 =3 ; Cij(t) (5.8)
60 _
B >, C(t)i=1,..3
Cizl,...,S = % (5.9)
60
B 2, C(t)j=1...5
Cj=t,.5 = =2 N (5.10)
Ratio of Concentration (RC) = M (5.11)
c(t)
(vertical direction)
U] = (5.12)

Ct)

(horizontal direction)

rRCOOOOOODOOOODOOODOOODOOODOOOODOOODOOODOOODOOO
gbobobooobooobobooboooobobobobooobooobobooboobbooboooono
gboogboobooboobooobooboobboobooboobbooboobooDbDbon

Fig. 5.120 Fig. 5130 6 0 0000000000000 00O00O000O0O0OOOO0O RCOOOODO
O0oooooooooobOoO0OO RCOOFig 5120000000 RCOUOFig 5130000000
gboboooboobobooboobuobboboobobooboboboobooboboong
gboboobobooobooobooooobooobobooboboobobooboboono
O0000D00O0D0OFig 5.1200000000000000O000C00O0OOO0OORCOOODOODO
oooooooooOOOOOOO00OoooOooooOOOCOOOO0UOoOoOoOooooDDODODOn RC
gboboobgoboboobooboboboobooboboboboobooboboobg
O0O00oooooOoooDooOooooobD RCOOOOOO Fig. 5.110p. 11900000000
gbgbesbOO0ObDO0ODODOO0ODOOOODOOOOODOODOODOODbOODbDOObOObOObDDbODO
000000000O0oO00ooo0ooo0ooOoRCOO0OOOOO0ODODOO0ODDOOODOOOODOD
ggbooboooboooooboooobooooboooobooobooboooboobobooboDbo

120



Us0000obbboodobobuogoobbbuooobbboood

6
< Ch11-31
O 0Ch12-32
5 L Q
— Ch13-33
S x Ch14-34
x g4}
= Ch15-35
L)
‘E 38
| :
) O
g B O X %
3 = .
2 F O b
— IS s
o O X
= %
©
x 1 é i)
0 ] 5 % - %
30 35 40 45 50 55 60

Impeller speed, n [rpm]

Fig. 5.12 Effect of rotational speed on ratio of horizontal to overall average concentration, vis-
cosity: 500 mPa-s, flow rate: 0.933 mm/s, impeller position: H/2, tracer injection point: center,

rotational speed: 35 to 55 rpm
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Fig. 6.6 Effect of rotational speed on ratio of horizontal or vertical to overall average concentration,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, rotational speed: 35 to 55 rpm, impeller type: four-
blade pitched paddle
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Fig. 6.7 Effect of rotational speed on ratio of horizontal or vertical to overall average concentration,
viscosity: 500 mPa-s, flow rate: 0.933 mm/s, rotational speed: 35 to 55 rpm, impeller type: two-
blade pitched paddle
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Fig. A.1 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq. (5.1)
(p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 35 rpm
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Fig. A.2 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 35 rpm
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Fig. A.3 Time dependent change of measured KCI concentration Cj; ,—o(t) calculated by eq. (5.1)
(p. 106) [Rund4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 35 rpm
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Fig. A4 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Run5|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 35 rpm
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Fig. A.5 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 40 rpm
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Fig. A.6 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 40 rpm
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Fig. A.7 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 40 rpm
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Fig. A.8 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 45 rpm
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Fig. A.9 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq. (5.1)
(p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected tracer
weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller position:

H/2, rotational speed: 45 rpm
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Fig. A.10 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.11 Time dependent change of measured KCI concentration Cjj,m—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.12 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Runb|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.13 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm

30 Ch11 === Ch21
------ Ch31 Ch12
— = Ch22  secese Ch32
:I 25 k Ch13 Ch23
] Ch33 Ch14
E = Ch24  cccese Ch34
: Ch15 o= = = Ch25
= 20Fr e Ch35
<
£
o 15}
c
S
=
s 10 }
sl
c
3
c 5F
[*]
o
o 0
4
0 90

Time [min]

Fig. A.14 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.15 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.16 Time dependent change of measured KCI concentration Cjj,m—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.17 Time dependent change of measured KCI concentration Cj;n,—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.18 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.19 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.20 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.21 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run6], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.22 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run7], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.23 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 35 rpm
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Fig. A.24 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 35 rpm
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Fig. A.25 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 35 rpm
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Fig. A.26 Time dependent change of measured KCI concentration Cjj,,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 45 rpm

30

25 F

20

15 F

10 F

KCI concentration C;; , o(t) [mg/L]

0 10 20 30 40 50 60 70 80 90

Time [min]

Fig. A.27 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 45 rpm
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Fig. A.28 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 45 rpm
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Fig. A.29 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 45 rpm
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Fig. A.30 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 45 rpm
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Fig. A.31 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 55 rpm

o N A O

0 10 20 30 40 50 60 70 80 90

KCI concentration C;; , o(t) [mg/L]

Time [min]

Fig. A.32 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 55 rpm

A-20



Appendix

KCI concentration Cy; ,, o(t) [mg/L]

Time [min]

Fig. A.33 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: six-blade flat paddle, impeller

position: (3/4)H, rotational speed: 55 rpm
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Fig. A.34 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.35 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.36 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.37 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.38 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.39 Time dependent change of measured KCI concentration Cjjm,—o(t) calculated by eq.
(5.1) (p. 106) [Run6], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.40 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run7], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.41 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Rung], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 35 rpm
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Fig. A.42 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 40 rpm
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Fig. A.43 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 40 rpm
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Fig. A.44 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 40 rpm
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Fig. A.45 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 40 rpm

90

80

70 F

60 F

50

40 }

30 F

20 F

10 F

KCI concentration C;; . o(t) [mg/L]

0 10 20 30 40 50 60 70 80 90

Time [min]

Fig. A.46 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 40 rpm
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Fig. A.47 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.48 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.49 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.50 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.51 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 45 rpm
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Fig. A.52 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.53 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.54 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.55 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 50 rpm
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Fig. A.56 Time dependent change of measured KCI concentration Cjjm,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.57 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.58 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.59 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.60 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm

140

=

S 120 }

E

fewry)

L 100

E

O g0}

<

]

=]

g 60 |

<

3

e 40}

[o]

Q

(_.J 20 f ,..‘\"‘“

x / /\,.vvl’ S
0 e

Time [min]

Fig. A.61 Time dependent change of measured KCI concentration Cjj,m—o(t) calculated by eq.
(5.1) (p. 106) [Run6], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade flat paddle, impeller

position: H/2, rotational speed: 55 rpm
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Fig. A.62 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.63 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.

(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.64 Time dependent change of measured KCI concentration Cj;n,—o(t) calculated by eq.

(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.65 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.

(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.66 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Runb], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.67 Time dependent change of measured KCI concentration Cj;n,—o(t) calculated by eq.

(5.1) (p. 106) [Run6], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.68 Time dependent change of measured KCI concentration Cj;n,—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 40 rpm
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change of measured KCl concentration Cj;m—o(t) calculated by eq.

(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 40 rpm

A-42



Appendix

160 = Ch11
===-Ch21

- ] Ch31
> Mo ——Ch12
£ ===-Ch22
= 2 e Ch32
L= Ch13
°é Ch23
= 100 F Ch33
(&) ———Ch14
c 8 } 2| ===-Ch24
0 el EETTTPT Ch34
© :i| =—ch15
s 60 F ¢:] ===-Ch25
g S T Ch35
2 40}
o
(3] o
o 20¢F
X

0

0 10 20 30 40 50 60 70 80 90

Time [min]

Fig. A.70 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,
impeller position: H/2, rotational speed: 40 rpm
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Fig. A.71 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 40 rpm
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Fig. A.72 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,
impeller position: H/2, rotational speed: 45 rpm
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Fig. A.73 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq.

(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.74 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run3|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.75 Time dependent change of measured KCI concentration Cjj,,—o(t) calculated by eq.

(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.76 Time dependent change of measured KCI concentration Cjj.,—o(t) calculated by eq.

(5.1) (p. 106) [Runb|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.77 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 50 rpm
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Fig. A.78 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,
impeller position: H/2, rotational speed: 50 rpm
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Fig. A.79 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,
impeller position: H/2, rotational speed: 50 rpm
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Fig. A.80 Time dependent change of measured KCI concentration Cjj,m—o(t) calculated by eq.
(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 50 rpm

A.3.5 55rpm-00000 H/2-
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Fig. A.81 Time dependent change of measured KCI concentration Cjjm—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Fig. A.82 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Fig. A.83 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Fig. A.84 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Run4], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: four-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Fig. A.85 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm

A-52



Appendix

400

KCI concentration C;; ,, o(t) [mg/L]

Ch11

350 F

300

250 |

200 F

150 F

100 F

50 F

0 %e0e®0ccooaccee

40 50

Time [min]

hY
[}
]
]
]
[}
]
L}

===-Ch21
....... Ch31
——Ch12
===-Ch22
....... Ch32

Ch13

Ch23

Ch33
—Ch14
===-Ch24
....... Ch34
———Ch15
===-Ch25
....... Ch35

Fig. A.86 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.

(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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Fig. A.87 Time dependent change of measured KCI concentration Cj;,—o(t) calculated by eq.

(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected

tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 35 rpm
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A.4.2 45rpm-00000 H/2-
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Fig. A.88 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.89 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Run2], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm

40 e Ch11

-==-Ch21

- ] e Ch31

S 357 . ——Ch12

£ " -==-Ch22

= | [T | . S T [SOPPPN Ch32

= 30 I Ch13

£ Al Ch23

= 25 | T Ch33

<é> ! : ——Ch14
~=<-Ch24

o I

-,g 20 : : ....... Ch34

£ [ ———Ch15

c 15 } : \ ~==-Ch25

8 I : ....... Ch35

c

o 10 } 'y

) (R

— .

o b

x 5 2y

AL

Time [min]

Fig. A.90 Time dependent change of measured KCI concentration Cjj.m—o(t) calculated by eq.
(5.1) (p. 106) [Run3], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 45 rpm
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Fig. A.91 Time dependent change of measured KCI concentration Cjj,—o(t) calculated by eq.
(5.1) (p. 106) [Runl], fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Fig. A.92 Time dependent change of measured KCI concentration Cj;n,—o(t) calculated by eq.
(5.1) (p. 106) [Run2|, fluid: starch syrup, viscosity: 500 mPa-s, flow rate: 0.933 mm/s, injected
tracer weight: 5.69 g, tracer injection point: centre, impeller type: two-blade pitched paddle,

impeller position: H/2, rotational speed: 55 rpm
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Range ("AA20") .Value = "0.25415178"
Range ("AB20") .Value = "0.253803299"
Range ("AC20") .Value = "0.281051085"
Range ("AD20") .Value = "0.242178893"
Range ("AE20") .Value = "0.203877347"
Range ("AF20") .Value = "0.228393639"
Range ("AG20") .Value = "0.229630329"
Range ("AH20") .Value = "0.243412602"
Range ("AI20").Value = "0.252065812"

Range("T21") .Value = "0O 0"

Range ("U21") .Value = "32.33758114"
Range ("V21") .Value = "32.08822322"
Range ("W21") .Value = "34.98473988"
Range ("X21") .Value = "33.56915777"
Range ("Y21") .Value = "34.44306696"
Range("Z21") .Value = "34.7756659"
Range ("AA21") .Value = "33.35329044"
Range ("AB21") .Value = "35.0890501"
Range("AC21") .Value = "34.43490369"
Range ("AD21") .Value = "34.21346304"
Range ("AE21") .Value = "34.34149436"
Range ("AF21") .Value = "38.21196871"
Range ("AG21") .Value = "35.32059478"
Range ("AH21") .Value = "33.66629476"
Range ("AI21").Value = "33.22804229"

Range ("U22") .Formula = "=D22"
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’ch0ddofooooodcni 0O 15000

Range ("U22") .Select

Selection.AutoFill Destination:=Range("U22:AI22")
>ooooo

Range ("T23") .Formula = "=C23"

Range ("T23") .Select

Selection.AutoFill Destination:=Range("T23:T" & LastRow)

oooog
Application.CutCopyMode = False
Range ("U23") .Formula = "=(D23-U$21)/U$20"

Range ("U23") .Select

Selection.AutoFill Destination:=Range("U23:AI23")

Range ("U23:AI23") .Select

Selection.AutoFill Destination:=Range("U23:AI" & LastRow), Type:=xlFillDefault

»ooooo
>OO00gios00200 240x 20000000000000O0

Sheet1.ChartObjects.Add (1050, 20, 400, 300).Select

ActiveChart.SetSourceData Source:=Range("T$22:$AI$" & LastRow)
ActiveChart.ChartType = x1XYScatterSmoothNoMarkers

ActiveChart.HasTitle = True

ActiveChart.ChartTitle.Characters.Text = "O00O0OOO0O" > 0o00oOD0o0oOo
ActiveChart.ChartTitle.Format.TextFrame2.TextRange.Font.Size = 14

’xoooo

ActiveChart.Axes(x1Category, xlPrimary).HasTitle = True

ActiveChart.Axes(x1Category, x1Primary).AxisTitle.Characters.Text = "0000 [min]" > x 00000

ActiveChart.Axes(x1Category, x1Primary).AxisTitle.Font.Size = 12
ActiveChart.Axes(x1Category, xlPrimary).Border.ColorIndex = 1 > 000000
ActiveChart.Axes(x1lCategory, xlPrimary).Border.Weight = x1Medium
ActiveChart.Axes(x1Category, xlPrimary).MajorTickMark = xlInside > 00000000

’yoooo
ActiveChart.Axes(x1Value, x1Primary).HasTitle = True
ActiveChart.Axes(x1Value, x1Primary).AxisTitle.Characters.Text = "KCLO0O [mg/L]" >y OOOOO

ActiveChart.Axes(x1lValue, x1Primary).AxisTitle.Font.Size = 12
ActiveChart.Axes(x1Value, x1Primary).Border.ColorIndex = 1 > 000
ActiveChart.Axes(x1Value, x1Primary).Border.Weight = x1Medium
ActiveChart.Axes(x1lValue, x1Primary).MinimumScale = 0O > yOooooo

go0o0oboooooogo
ActiveChart.PlotArea.Select
With Selection.Border
.Weight = x1Medium
.LineStyle = xlContinuous
End With

oooooooooooboobooooo
ActiveChart.Legend.Select
ActiveChart.Legend.IncludeInLayout = False ’0000000000000O0O
ActiveChart.Legend.Position = xlLegendPositionRight
With Selection.Border
.Weight = x1Thin
.LineStyle = xlContinuous
End With
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End

With Selection.Interior
.ColorIndex = 2 gobo0boobooooooooo
End With

Sub

B.2 0O0O0OO

Sub

Dim
Dim
Dim
Dim

b

oooo o

LastRow As Long
fiveminRow As Long
relfiveminRow As Long

ans As Single

> 0000 Macro

>

»Joobooooo
LastRow = Range("A" & Rows.Count).End(x1Up) .Row

»goooooo

ans = InputBox("O OO OOOOOOO", "OOOOOOOO", ")
Range("AJ14").Value = "> OJO0O0OOOO"
Range ("AK14") .Formula = "=10/345"

Range ("AL14") .Value = "’wtj"

Range ("AJ15").Value = "> 00O O0O"

Range ("AK15") .Value = "15.6"

Range ("AL15") .Value = "’L"
Range("AJ16").Value = "> 00O 0OOOO"
Range ("AK16") .Value = ans

Range("AL16") .Value = "’g"
Range("AJ17").Value = "’KCLO OO "

Range ("AK17") .Formula = "=AK16*AK14*1000"
Range ("AL17") .Value = "’mg"
Range("AJ18").Value = "’Bmin OO OO "
»goooo

Range("AJ23") .Formula = "=C23"

Range ("AJ23") .Select
Selection.AutoFill Destination:=Range("AJ23:AJ" & LastRow)

emin 00000000000
refiveminRow = Application.WorksheetFunction.Match(5, Range("AJ23:AJ"
fiveminRow = 23 + refiveminRow - 1

emin 0000000000

Range ("AK18") = Application.WorksheetFunction.Average(Range("U23:U"
Range ("AL18") = Application.WorksheetFunction.Average(Range("V23:V"

R =

Range ("AM18") = Application.WorksheetFunction.Average(Range("W23:W"
Range ("AN18") = Application.WorksheetFunction.Average(Range("X23:X"
Range ("A018") = Application.WorksheetFunction.Average(Range("Y23:Y"
Range ("AP18") = Application.WorksheetFunction.Average(Range("Z23:Z" &
Range("AQ18") = Application.WorksheetFunction.Average(Range("AA23:AA"
Range ("AR18") = Application.WorksheetFunction.Average(Range("AB23:AB"
Range ("AS18") = Application.WorksheetFunction.Average(Range("AC23:AC"
Range ("AT18") = Application.WorksheetFunction.Average(Range("AD23:AD"
Range ("AU18") = Application.WorksheetFunction.Average(Range("AE23:AE"
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Range ("AV18")
Range ("AW18")
Range ("AX18")
Range ("AY18")

Range ("AJ19")
Range ("AK19")
Range ("AJ20")
Range ("AK20")

= Application.WorksheetFunction.Average (Range ("AF23:AF"
= Application.WorksheetFunction.Average (Range ("AG23:AG"
= Application.WorksheetFunction.Average(Range ("AH23:AH"
= Application.WorksheetFunction.Average (Range("AI23:AI"

.Value = "> JQOogo"
.Formula = "=$AK17/$AK15"
Value = ™ OQoogo"
.Formula = "=AK18+AK19"

Application.CutCopyMode = False

Range ("AK19").

Selection.AutoFill Destination:

Range ("AK20") .

Selection.AutoFill Destination:

Range ("AJ21").

'ch 000000
Range ("AK22") .

Select

Select

Value = "’KCLO DO OO"

Formula = "=U22"

Application.CutCopyMode = False

Range ("AK22") .

Select

=Range ("AK19:AY19")

=Range ("AK20:AY20")

Selection.AutoFill Destination:=Range ("AK22:AY22")

’KCL OO0
Range ("AK23").

Formula = "=(U23-AK$18)"

Application.CutCopyMode = False

Range ("AK23").
Selection.Auto

Selection.Auto

»00o00ooo
Range ("BA22").
Range ("BA23").

'goooooo
Range ("BB22") .
Range ("BB23").

>gooo
Range ("BC22") .
Range ("BC23") .

cv
Range ("BD22") .
Range ("BD23") .

Select

Fill Destination:=Range ("AK23:AY23")
Range ("AK23:AY23") .Select
Fill Destination:=Range("AK23:AY" & LastRow), Type:=x1FillDefault

Value = "> OJOQOQOGoOGo"
Formula = "=SUM(AK23:AY23)"
Value = "> OJOQOQOGOQO"
Formula = "=average(AK23:AY23)"
Value = "> O0OOO"

Formula = "=STDEVP (AK23:AY23)"
Value = "’CV"

Formula = "=BC23/BB23"

Application.CutCopyMode = False

Range ("BA23:BD

23") .Select

& fiveminRow))
& fiveminRow))
& fiveminRow))

& fiveminRow))

Selection.AutoFill Destination:=Range("BA23:BD" & LastRow), Type:=x1FillDefault

>ooooo

>gOOo2s000200 240x 2000 00000000000
Sheet1.ChartObjects.Add (2500, 20, 400, 300).Select

ActiveChart.ChartType = x1XYScatterSmoothNoMarkers

ActiveChart.SeriesCollection.NewSeries

'x 0000

ActiveChart.SeriesCollection(1l) .XValues = Range("AJ23:AJ" & LastRow)
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»Ooooao
ActiveChart.SeriesCollection(1) .Values = Range("BD23:BD" & LastRow)
ActiveChart.HasLegend = False

ActiveChart.HasTitle = True

ActiveChart.ChartTitle.Characters.Text = "CVOOOOO" > Oooo00bog
ActiveChart.ChartTitle.Format.TextFrame2.TextRange.Font.Size = 14

’Xxoooo

ActiveChart.Axes(x1Category, xlPrimary).HasTitle = True

ActiveChart.Axes(x1Category, xlPrimary).AxisTitle.Characters.Text = "000O0 [min]" > x 00O0O0oo

ActiveChart.Axes(x1lCategory, x1Primary).AxisTitle.Font.Size = 12
ActiveChart.Axes(x1Category, xlPrimary).Border.ColorIndex = 1 > 000000
ActiveChart.Axes(x1Category, xlPrimary).Border.Weight = x1Medium
ActiveChart.Axes(x1Category, xlPrimary).MajorTickMark = xlInside > 00000000

'Yooodo
ActiveChart.Axes(x1lValue, x1Primary).HasTitle = True
ActiveChart.Axes(x1Value, x1Primary).AxisTitle.Characters.Text = "CV O [-]" >y 0ooO0Ooo

ActiveChart.Axes(x1Value, x1Primary).AxisTitle.Font.Size = 12
ActiveChart.Axes(x1lValue, x1Primary).Border.ColorIndex = 1 > 000
ActiveChart.Axes(x1Value, x1Primary).Border.Weight = x1Medium
ActiveChart.Axes(x1Value, x1Primary).MinimumScale = 0 > yOGoooo
ActiveChart.Axes(x1Value, x1Primary).MajorTickMark = xlInside > 0OOO0OO0OO0O
ActiveChart.Axes(x1Value, x1Primary).MajorGridlines.Delete ’y 000000

Ogo0obooboboboooo
ActiveChart.PlotArea.Select
With Selection.Border
.Weight = x1Medium
.LineStyle = x1Continuous
End With

End Sub
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