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(Systemic) Internal (Pulmonary)
Blood vessel Typical diameter Length Wall Systemic Typical Pulmonary
type number range range thickness volume number volume
Postcapillary venules 4,408,161,734 8-30 pm 0.1-0.6 mm 1.0-5.0 pm 166.7 ml 306,110,016 10.4 ml

(Wall consists of thin endothelium exhibiting occasional pericytes (pericapillary connective tissue cells) which increase in number as the vessel

lumen gradually increases)
Collecting venules 160,444,500 30-50 pm 0.1-0.8 mm 5.0-10 pm 161.3 ml 8,503,056 1.2ml
(One complete layer of pericytes, one complete layer of veil cells (veil-like cells forming a thin membrane), occasional primitive smooth

muscle tissue fibers that increase in number with vessel size)

Muscular venules 32,088,900 50-100 pm 0.2-1.0 mm 10-25 um 141.8 ml 3,779,136 3.7ml
(Relatively thick wall of smooth muscle tissue) -

Small collecting veins 10,241,508 100-200 pm 0.5-3.2 mm 230 um 329.6 ml 419,904 6.7 ml
(Prominent tunica media of continuous layers of smooth muscle cells)

Terminal branches 496,900 200—-600 pem 1.0-6.0 mm 30-150 pm 206.6 ml 34,992 5.2ml

(A well-developed endothelium, subendothelium, and internal elastic lamina; well-developed tunica media but fewer elastic fibers than
corresponding arteries and much thinner walls)

Small veins 19,968 600 pm-1.1 mm 2.0-9.0 mm ~0.25 mm 63.5ml 17,280 449 ml
Medium veins 512 1-5 mm 1-2cm 20,50 mm 67.0ml 144 22.0ml
Large veins 256 -9 mm 1.4-3.7 cm 20,75 mm 476.1 ml 48 29.5ml
(Well-developed wall layers comparable to large arteries but about 25% thinner)

Main branches 224 9.0 mm-2.0 cm 2.0-10cm ~1.00 mm 1538.1 ml 16 39.4ml
(Along with the vena cava and pulmonary veins, the largest, most well-developed of all blood vessels)

Vena cava 1 2.0-3.5cm 20-50 cm 21.50 mm 125.3 ml _ —
Pulmonary veins — 1.7-2.5¢cm 5-8 cm ~1.50 mm — 4 52 ml

Wall morphology: Essentially the same as comparable major arteries but a much thinner tunica intima, a much
thinner tunica media, and a somewhat thicker tunica adventitia; contains a vasa vasorum

Total systemic blood volume: 4394 ml — 84.5% of total blood volume; 19.5% in arteries (~3:2 large:small), 5.9% in capillaries, 74.6% in veins (~3:1
large:small); 63% of volume is in vessels greater than 1 mm internal diameter.

Total pulmonary blood volume: 468 ml — 9.0% of total blood volume; 31.8% in arteries, 22.2% in capillaries, 46% in veins; 58.3% of volume is in vessels
greater than 1 mm internal diameter; remainder of blood in heart, about 338 ml (6.5% of total blood volume).
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Carreau

Carreau Yasuda
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nodes 52788
elements 132490
skewness
min 1.31E03
max 0.87425
ave 0.25895
standard deviation 0.19212

details of mesh

sizing

size function Uniform

relevance center Fine

initial Size Seed Active Assembly

Smoothing High

Transition Slow

Min Size 5.00E04

Max Face Size Def

Max Tet Size Def

Growth Rate Def

automatic mesh basedefeaturing On

defauturing tolerance Def

minimum edge length 4.15E03

Body sizing

scope

scoping method geometry selection
geometry 1 body

definition

suppressed no

type element size
element size 1.00E03
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behavior soft
growth rate default
local min size default (5e-4)

Inflation

scope

scoping method geometry selection
geometry 1 body
definition

suppressed no

boundary scoping method named selection
boundary scoping method wall_artery
Inflation option total thickness
number of hyers 5

growth rate 1.2

maximum thickness 6.00E04
inflationm algorithm post

Method

scope

scoping method geometry selection
geometry 1 body

definition

suppressed no

Method tetrahedrons
algorithm patch independent

element midside nodes

use global setting

Advanced

defined by

max element size

maxelement size default
feature angle 30
mesh based defeaturing off

refinement

proximity and curvature

min size limit

Default

num cells across gap Default
curvature normal angle Default
smooth transition Off
growth rate Default
minimum edge length 4.15E03
write icem cfd files No
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* vinlet_udf.c

*/

/* UDFs for specifying time dependant velocity profile boandcondition

*/

e DT T

#include "udf.h"//file that contains definitions for define functions and fluent operations

#define Pl 3.141592654

DEFINE_PROFILE(inlet_velocity,th,i)
{

face tf;

begin_f_loop(f,th)

double X = ((CURRENT_TIME*4f®)or(CURRENT_TIME*4/3)))*0.75; /It is the
localtime within each period T=0.75s

{
if(X <= 0.1425)
F_PROFILE(f,th,i) = (0.43¥.2325)*sin(P1*X/0.1425)+0.1325;
else
F_PROFILE(f,th,ip1325;
}
end_f_loop(f,th);
}
& ~h > .,n»" hml/s>'h  "“A 88 Y Y ! R ¢ h
¢ h 1 h S - oz - MY Tt h - ! A D _
- h h ¢ h 1" ho h >>h Y
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Pressure-Based Segregated Algorithm

= Update properties

Solve sequentially:
U Ycl W

vel vel

Solve pressure—correction

(continuity) equation

J

Update mass flux,
pressure, and velocity

|

Solve energy, species,
turbulence, and other

\

Update properties

A

system of momentum
and pressure~based
continuity equations

Solve simultaneously:

Update mass flux

|

Solve energy, species,
turbulence, and other

Pressure—-Based Coupled Algorithm

scalar equations scalar equations
|
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Planeg y vl 8B Y|l MdZ9 |
n_ "~ Z1 MAX AXIAL

t/tp Newtonianm/s Non Newtonian m/s
0 0.2476 0.2466
0.02 0.3691 0.3695
0.04 0.4884 0.49
0.06 0.5854 0.5887
0.08 0.6488 0.6529

0.1 0.6742 0.6783
0.12 0.6567 0.6598
0.14 0.5936 0.5959
0.16 0.493 0.4948
0.18 0.3667 0.3698
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n- "'~ MAX AXIAL

Newtonian
thp m/s Non Newtonian m/s
0 0.2465 0.2448
0.02 0.3594 0.3596
0.04 0.4791 0.4806
0.06 0.5797 0.5827
0.08 0.6454 0.6494
0.1 0.6714 0.6752
0.12 0.6556 0.6582
0.14 0.5966 0.5981
0.16 0.4989 0.5004
0.18 0.3791 0.3812
0.22 0.2819 0.2819
0.24 0.2722 0.2721
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n__' ~ s MAX AXIAL
tltp Newtonianm/s Non Newtonian_m/s
0 0.2431 0.2413

0.02 0.3392 0.3387
0.04 0.4501 0.4511
0.06 0.5588 0.5609
0.08 0.634 0.6376
0.1 0.6633 0.6681
0.12 0.6524 0.6539
0.14 0.5993 0.5985
0.16 0.511 0.5105
0.18 0.3995 0.3977
0.22 0.2857 0.2842
0.24 0.271 0.2696
0.32 0.2558 0.2517
0.4 0.2457 0.2431
0.8 0.2431 0.2413
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n__—' " 14 MAX AXIAL
tltp Newtonianm/s Non Newtonian m/s
0 0.237 0.234
0.02 0.3157 0.3139
0.04 0.4116 0.4125
0.06 0.5239 0.5257
0.08 0.6118 0.6147
0.1 0.6482 0.6521
0.12 0.6424 0.6444
0.14 0.5961 0.5958
0.16 0.5133 0.5127
0.18 0.4116 0.4095
0.22 0.2943 0.2918
0.24 0.2695 0.2668
0.32 0.2491 0.2441
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0.8 0.237 0.234

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0

7\
[\
[\

/ \
/ —

t/tp 0.020.06 0.1 0.140.180.24 0.4

= N ewtonian

== Non Newtonian

120



Planei Yimdziy11ddy ydlravy

n_ "~ 814 MAX AXIAL

t/tp Newtonianm/s NonNewtonian m/s
0 0.2283 0.224
0.02 0.2918 0.2888
0.04 0.3697 0.3696
0.06 0.4722 0.4741
0.08 0.5771 0.5787
0.1 0.6206 0.6228
0.12 0.6181 0.6199
0.14 0.58 0.5801
0.16 0.5053 0.5044
0.18 0.4108 0.4083
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0.8 0.2283 0.224

T\
/—\

0,4
/ \ = Newtonian
0,3 / \ == Non Newtonian

0,2

0,1

O T T T T T T T T T T T T T T 1
t/tp 0.020.06 0.1 0.140.180.24 0.4

121



Planed y 1 mdz 1 11J{dyY yYydlravy yor1Azs 6A;
n- "' "~ s. MAX AXIAL
Newtonian
thp m/s Non Newtonian m/s
0 0.213 0.209
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0.12 0.5881 0.589
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0.16 0.4937 0.4919
0.18 0.4053 0.402
0.22 0.2954 0.2911
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0.32 0.2231 0.2178
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0,7
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n___ "~ s. MAX AXIAL

t/tp Newtonianm/s  Non Newtonian m/s

0 0.2125 0.2072

0.02 0.2695 0.2633

0.04 0.3672 0.3628

0.06 0.4486 0.4462

0.08 0.5234 0.5215

0.1 0.6038 0.6016

0.12 0.6127 0.612

0.14 0.5808 0.5812

0.16 0.5231 0.5204

0.18 0.4259 0.4215

0.22 0.3114 0.3068
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0.32 0.2226 0.2168
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n-_' " s
n__ . MAX AXIAL

thp Newtonianm/s Non Newtonian m/s

0 0.2208 0.2139

0.02 0.2764 0.2704

0.04 0.3348 0.3305

0.06 0.3958 0.3949

0.08 0.4987 0.4993

0.1 0.6038 0.6016

0.12 0.6175 0.6202

0.14 0.5908 0.5916

0.16 0.5375 0.5357

0.18 0.4539 0.4516

0.22 0.3399 0.3358
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0.32 0.2315 0.2252

0.4 0.2267 0.2181
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n-  ~n" . MAX AXIAL
tltp Newtonianm/s Non Newtonian_m/s
0.2182

0.00 0.2103
0.02 0.2731 0.2656
0.04 0.3324 0.3267
0.06 0.3878 0.3854
0.08 0.4688 0.4699
0.1 0.5758 0.576
0.12 0.6183 0.6192
0.14 0.5909 0.5924
0.16 0.5372 0.5371
0.18 0.4593 0.4577
0.22 0.3489 0.3407
0.24 0.2994 0.2931
0.32 0.2255 0.2196
0.4 0.2226 0.2148
0.8 0.2183 0.2104
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n-_"' "®¥«
N . MAX AXIAL
Newtonian

thp m/s Non Newtonian _m/s
0 0.2009 0.192
0.02 0.2598 0.2548
0.04 0.3237 0.3187
0.06 0.3789 0.377
0.08 0.4296 0.4294
0.1 0.5088 0.5104
0.12 0.5782 0.5771
0.14 0.5686 0.5674
0.16 0.5131 0.5105
0.18 0.441 0.4358
0.22 0.3446 0.3367
0.24 0.303 0.295
0.32 0.2037 0.1994
0.4 0.2031 0.1946
0.8 0.201 0.192
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n-_"' "~
N MAX AXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 0.1977 0.1916
0.02 0.2743 0.2687
0.04 0.3513 0.3479
0.06 0.4147 0.4123
0.08 0.458 0.4569
0.1 0.4931 0.495
0.12 0.5464 0.546
0.14 0.5518 0.5495
0.16 0.4973 0.4934
0.18 0.4104 0.4054
0.22 0.3239 0.3143
0.24 0.2959 0.2863
0.32 0.1861 0.1847
0.4 0.1954 0.1909
0.8 0.1977 0.1917
0,6
0,5 /_\
L/ \
0,3 / Newtonian
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0
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n-_' "~ 184
N . MAX AXIAL
Newtonian
tltp m/s Non Newtonian_m/s
0 0.207 0.2048
0.02 0.309 0.3068
0.04 0.4096 0.4087
0.06 0.4883 0.4881
0.08 0.5379 0.5368
0.1 0.5542 0.5543
0.12 0.5609 0.5601
0.14 0.5565 0.5541
0.16 0.4889 0.486
0.18 0.3832 0.38
0.22 0.2991 0.2905
0.24 0.283 0.277
0.32 0.1967 0.1963
0.4 0.2048 0.2001
0.8 0.2074 0.2051
0,6
0,5
0,4 / \
0,3 / Newtonian
/ == Non Newtonian
0,2 e
0,1

0

t/tp 0.02 0.06 0.1 0.14 0.18 0.24 0.4
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Planevo ¢y 8 ASZRrRM1 [ B Y I MIdZ9o) ]
n-_"' "1
N MAX AXIAL
Newtonian
tltp m/s Non Newtonian _m/s
0 0.2257 0.2254
0.02 0.3487 0.3485
0.04 0.469 0.467
0.06 0.5642 0.5598
0.08 0.6124 0.61
0.1 0.6248 0.6259
0.12 0.6166 0.6164
0.14 0.5924 0.5895
0.16 0.5163 0.5116
0.18 0.3929 0.3873
0.22 0.2908 0.286
0.24 0.2862 0.2784
0.32 0.2299 0.2296
0.4 0.2208 0.2193
0.8 0.2264 0.2256
0,7
0,6 //\\
0,5
0,4 // \ Newtonian
0,3 / =—Non
Newtonian
0,2
0,1
O T T T T T T T T T T T T T T 1
t/tp 0.020.06 0.1 0.140.180.24 0.4
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Planev w 8 ASzZRrRm1 [ B Yl MmdZ9 |
n_~_~ "~ 11
N MAX AXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 0.2379 0.2381
0.02 0.368 0.366
0.04 0.5006 0.5014
0.06 0.5972 0.5997
0.08 0.6506 0.6521
0.1 0.6593 0.6606
0.12 0.6382 0.6405
0.14 0.5947 0.5946
0.16 0.5151 0.5126
0.18 0.3954 0.393
0.22 0.2903 0.2895
0.24 0.2856 0.2803
0.32 0.2562 0.2534
0.4 0.2303 0.2309
0.8 0.2382 0.2382
0,7
NIV
N
0,4
/ \ = Newtonian
0,3 / \ —Non Newtonian
0,2
0,1

0

t/tp 0.020.06 0.1 0.140.180.24 0.4
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Planev J uvi 4B [ 1 MmdZ 9y
n- "~ "“¥u MIN AXIAL
Newtonian
tltp m/s Non Newtonian _m/s
0 0.007886 0.0078
0.02 0.03074 0.0302
0.04 0.03605 0.0356
0.06 0.0388 0.0384
0.08 0.03851 0.0382
0.1 0.03448 0.0341
0.12 0.02619 0.0262
0.14 0.01544 0.0157
0.16 0.003569 0.0044
0.18 -0.01036 -0.006
0.22 0.002818 0.0036
0.24 0.004778 0.0052
0.32 0.0069 0.007
0.4 0.007587 0.0076
0.8 0.007886 0.0078
0,05
0,04
0,03
0,02 \ — Newtonian
0,01 \ o
' Newtonian

-0,01

-0,02
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Plane 2y v 1 & B

Yl mdzoen |

n__—' "~ B4 MIN AXIAL
Newtonian Non Newtonian
thp m/s m/s
0 0.006782 0.007462
0.02 0.0301 0.02936
0.04 0.03444 0.03417
0.06 0.02999 0.03115
0.08 0.02139 0.0226
0.1 0.01512 0.01621
0.12 0.009737 0.01079
0.14 0.003205 0.004621
0.16 -0.00443 -0.00233
0.18 -0.02582 -0.02097
0.22 0.00245 0.00299
0.24 0.004185 0.004828
0.32 0.006164 0.006907
0.4 0.006767 0.007449
0.8 0.006786 0.007465
0,04
0,03 -
0,02
0,01 e N\ ewtonian
0 == Non Newtonian
t/tp 0.02 0.06 0.1 0OW4 QI18 0.24 0.4
0,01
-0,02
-0,03
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Plane 3t R1 vy yYyul1 8BY Y]l MdSZ9O] 1Y

n__' "~ s MIN AXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 -0.00465 -0.00197
0.02 0.005458 0.005222
0.04 -0.009 -0.00679
0.06 -0.01875 -0.01605
0.08 -0.02662 -0.02456
0.1 -0.02966 -0.02775
0.12 -0.03264 -0.03017
0.14 -0.03457 -0.03147
0.16 -0.04003 -0.03588
0.18 -0.05251 -0.04663
0.22 -0.00873 0.000355
0.24 -0.00265 -0.00051
0.32 -0.00469 -0.00138
0.4 -0.00393 -0.00182
0.8 -0.00464 -0.00197
0,01
O |
| 02 0.06 0.1 0.140 4
0,01
-0,02 e Newtonian
-0,03 —=Non Newtonian
-0,04
-0,05
-0,06
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Plane4g a4 f mus Y I MIdZ111JUuY yYyulavz

n__' "~ s MIN AXIAL
Newtonian Non Newtonian
ttp m/s m/s

0 -0.00861 -0.00459
0.02 0.004825 0.004395
0.04 -0.01818 -0.01551
0.06 -0.05395 -0.04945
0.08 -0.0497 -0.04653
0.1 -0.04426 -0.04272
0.12 -0.05124 -0.04833
0.14 -0.03457 -0.03147
0.16 -0.05805 -0.05372
0.18 -0.07361 -0.06514
0.22 -0.05609 -0.0408
0.24 -0.0427 -0.02414
0.32 -0.02036 -0.00928
0.4 -0.01257 -0.00529
0.8 -0.00875 -0.00457

0,01

0,01 t¢ \.020.06 0.1 0.140.180.%4
-0,02 ‘ //
003 /]

= N\ ewtonian
-0,04 ==Non Newtonian
-0,05 -
-0,06 \V/
-0,07 V
-0,08
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Plane5y f mdz111JdY ydlavy

- > -

n B MIN AXIAL
Newtonian Non Newtonian
titp. m/s m/s
0 -0.01051 -0.00566
0.02 0.004013 0.003682
0.04 -0.01356 -0.00957
0.06 -0.07981 -0.06727
0.08 -0.1269 -0.111
0.1 -0.1479 -0.1294
0.12 -0.1527 -0.1321
0.14 -0.1373 -0.1166
0.16 -0.1077 -0.08872
0.18 -0.1212 -0.106
0.22 -0.09297 -0.0783
0.24 -0.06794 -0.05297
0.32 -0.02927 -0.01554
0.4 -0.01608 -0.00782
0.8 -0.01067 -0.00568
0,02
O T T T T T T T T T T T T T 1
0.02 tﬁZ 0.06 0.1 0.14 0.18 0,2@4
N ‘ /4
-0,04 //
-0,06
0.08 // e N ewtonian
' e Non Newtonian
- \\V/QV//
-0,14 \ /
-0,16
-0,18
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Plane 6y { mdz1 11 JdY ydlavy

n__—' " 14 MIN AXIAL

Non
Newtonian Newtonian
ttp m/s m/s
0 -0.01112 -0.0056
0.02 0.000966 0.001509
0.04 -0.01931 -0.01509
0.06 -0.07285 -0.06377
0.08 -0.1086 -0.09989
0.1 -0.1398 -0.1315
0.12 -0.1507 -0.1421
0.14 -0.1423 -0.1344
0.16 -0.136 -0.1204
0.18 -0.1539 -0.1391
0.22 -0.08718 -0.08544
0.24 -0.05654 -0.05504
0.32 -0.0234 -0.01606
0.4 -0.01564 -0.00786
0.8 -0.01112 -0.00564

0,02

0 T T T T T T T T T T T T T T 1
002 tmz 0.06 0.1 0.140.18 %1
'0,04 /

-0,06
= N\ ewtonian
-0,08 /

-0,1
-0,12
-0,14 -
-0,16
-0,18

== Non Newtonian
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Plane 7y y md Z 111 J{dY yYydlavy yory Azs
n- ' " & MIN AXIAL
Newtonian
ttp m/s Non Newtonian m/s

0 -0.0212 -0.01668

0.02 -0.00977 -0.00734

0.04 -0.0184 -0.01629

0.06 -0.04253 -0.04426

0.08 -0.08871 -0.08506

0.1 -0.09705 -0.0927

0.12 -0.1067 -0.1021

0.14 -0.1318 -0.1209

0.16 -0.1563 -0.1404

0.18 -0.1642 -0.1538

0.22 -0.08763 -0.08164

0.24 -0.05144 -0.04735

0.32 -0.02246 -0.01824

0.4 -0.02162 -0.01717

0.8 -0.02122 -0.01667

0 T T T T T T T T T T T T 1

838883998383

-o,oz-%guuouuuuu‘
-0,04 \
-0,06 \
-0,08 \ Newtonian
-0,1 Non Newtonian
-0,12 \\\\
-0,14
-0,16 N
-0,18
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Planed @6 A 9

ttp

0
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
0.18
0.22
0.24
0.32
0.4
0.8

ARYT UL Kzs
n I 1
Newtonian

m/s
-0.00731
0.00889
0.01126
0.000451
-0.06016
-0.1
-0.1158
-0.1449
-0.1611
-0.1674
-0.09011
-0.04817
-0.00415
-0.00628
-0.00714

11 1{1crdAhs

MIN AXIAL

Non Newtonian _m/s
-0.00203
0.008707
0.01071
0.000464
-0.05764
-0.09777
-0.1108
-0.136
-0.1512
-0.16
-0.07882
-0.03829
-0.00044
-0.00136
-0.00199

BAdSZR M [ OY

0,04

0,02

-0,02 ¢

tp 0.02\).06 0.1 0.140.18Q124 0.4

-0,04
-0,06

\

Newtonian

-0,08

\

-0,1

\

-0,12

-0,14
-0,16

-0,18

Non Newtonian
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Plane 8 A b zrRm1 [ B Yl MdZ 9 |

n___ "~ s MIN AXIAL
Newtonian Non Newtonian

ttp m/s m/s
0 -0.00513 -0.0008
0.02 0.01021 0.009743
0.04 0.01257 0.01205
0.06 0.0074 0.007066
0.08 -0.02966 -0.02754
0.1 -0.09368 -0.08958
0.12 -0.1138 -0.1109
0.14 -0.1467 -0.1368
0.16 -0.1575 -0.1491
0.18 -0.1642 -0.1576
0.22 -0.08467 -0.0804
0.24 -0.04219 -0.03799
0.32 -0.00219 0.000167
0.4 -0.00339 -7.2E06
0.8 -0.005 -0.00073
0,04
0,02

° Q\% AN
002 535 o oIo
-0,04 I
-0,06 Newtonian
-0,08 \ Non Newtonian
-0,1 \
-0,12
-0,14
-0,16
-0,18
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Yl mdze |

Planev T @8 A5 zZRrRm1 [ B
n R
10 MIN AXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 -0.00024 0.000149
0.02 0.01039 0.009954
0.04 0.01314 0.01255
0.06 0.01185 0.01145
0.08 -2E05 0.000483
0.1 -0.0551 -0.05178
0.12 -0.1 -0.09661
0.14 -0.1268 -0.1185
0.16 -0.1526 -0.1454
0.18 -0.1663 -0.1602
0.22 -0.08043 -0.07816
0.24 -0.04068 -0.0377
0.32 -5.4E06 0.000593
0.4 0.000106 0.000347
0.8 -0.00017 0.000161
0,04
0,02

-0,02
-0,04
-0,06
-0,08

-0,1
-0,12
-0,14
-0,16
-0,18

tp 0.020.\6 0.1 0.140.18({24 0.4

\

/
/

\

\

Newtonian

Non Newtonian
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Planevu v G

ASZRMy [ B Yl MmMdzoe) |

n-' "
11 MIN AXIAL
Newtonian Non Newtonian
ttp m/s m/s

0 0.000797 0.001043
0.02 0.01301 0.01257
0.04 0.01724 0.0167
0.06 0.01923 0.0187
0.08 0.01535 0.01498
0.1 -0.00126 -0.00051
0.12 -0.04313 -0.03949
0.14 -0.0983 -0.08984
0.16 -0.1228 -0.1174
0.18 -0.1417 -0.1237
0.22 -0.1305 -0.1078
0.24 -0.08281 -0.06729
0.32 0.00184 0.002098
0.4 0.001544 0.001711
0.8 0.000776 0.001062

0,04
0,02

-0,02
-0,04
-0,06
-0,08

-0,1
-0,12
-0,14
-0,16

/tp 0.02 0.06\0.1 0.14 0.18 clz4 0.4

/

\
\

= N\ ewtonian

= Non Newtonian

Il

142



Planev @ 8 A5z R M1 [ B
n__ ~1®1 MINAXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 0.00493 0.005098
0.02 0.02158 0.02124
0.04 0.03131 0.03065
0.06 0.03828 0.03756
0.08 0.03993 0.0393
0.1 0.03187 0.03112
0.12 0.00924 0.009989
0.14 -0.00907 -0.00656
0.16 -0.06129 -0.04647
0.18 -0.1065 -0.09984
0.22 -0.125 -0.1156
0.24 -0.09135 -0.07849
0.32 0.006314 0.006397
0.4 0.005948 0.006102
0.8 0.004835 0.005094
0,06
0,04 /\
0,02 /
0 T T T T T T T T T T T T T 1
00 VP 002006 0.1\0.14 0.18 024 0.4
’ = Newtonian
-0,04
=== Non Newtonian
-0,06
-0,08
-0,1 /
-0,12 Y,
-0,14
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Planevu x 8 ASZRrRM1 [ B Y1 MIdZ9o ]

n-' "
13 MIN AXIAL
Newtonian Non Newtonian
ttp m/s m/s

0 0.01558 0.01506
0.02 0.03803 0.0369

0.04 0.05251 0.05118
0.06 0.06554 0.06402
0.08 0.07288 0.07155
0.1 0.06708 0.06633
0.12 0.04586 0.04689
0.14 0.03095 0.03222
0.16 0.02237 0.02429
0.18 -0.02399 -0.00887
0.22 -0.04447 -0.03598
0.24 -0.02598 -0.01082
0.32 0.01865 0.01856
0.4 0.01605 0.01573
0.8 0.01557 0.01506

0,08

0,06

0,04

0,02

-0,02

-0,04

-0,06

A
/\

[N\

7

= N\ ewtonian

== Non Newtonian

t

tp 0.020.06 0.1 0.140.18/0.24 0.4

V
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Planev y
n___ ~: MINAXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 0.01556 0.01585
0.02 0.04364 0.04336
0.04 0.0549 0.05486
0.06 0.06469 0.06468
0.08 0.06943 0.06958
0.1 0.06873 0.069
0.12 0.06171 0.06191
0.14 0.03781 0.03952
0.16 0.0222 0.02353
0.18 0.000754 0.003505
0.22 0.005391 0.007251
0.24 0.008779 0.01036
0.32 0.01623 0.01586
0.4 0.01557 0.01586
0.8 0.01555 0.01585

0,08
0,07
0,06
0,05
0,04
0,03
0,02
0,01

0

== Non Newtonian

/
/

\

t/tp 0.020.06 0.1 0.140.180.24 0.4

Newtonian
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Planev w 8 ASzZRrRm1 [ B Yl MmdZ9 |
n__ ~1¥»: MINAXIAL
Newtonian Non Newtonian
ttp m/s m/s
0 0.01333 0.01347
0.02 0.03951 0.03922
0.04 0.04726 0.04699
0.06 0.05285 0.0528
0.08 0.05472 0.05488
0.1 0.05246 0.05264
0.12 0.04477 0.04516
0.14 0.03084 0.03158
0.16 0.01515 0.01633
0.18 -0.00063 0.001509
0.22 0.005912 0.007156
0.24 0.007337 0.00826
0.32 0.01473 0.01424
0.4 0.01351 0.01366
0.8 0.01332 0.01345
0,06
0,05 //\\
0,04 l \
0,03 / \ e N\ ewtonian
0,02 I \ e Non Newtonian
0,01 /
O T T T T T T T T T v T T T T T 1
/tp 0.02 0.06 0.1 0.14 0.18 0.24 0.4
-0,01
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