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Zusammenfassung

Im Anschluf an umfangreiche Geschwindigkeitsmessungen in einem
Plattenkanal mit kilinstlichen Rauhigkeitsgeometrien wurden ge-
zielte Nachmessungen durchgefiihrt, die zur Uberpriifung der ge-
wonnenen Versuchsergebnisse dienten. Die benutzte Geometrie
bestand aus hohen quadratischen Querrippen mit groBer Teilung.
Variiert wurde die MeBSposition relativ zur Rippe, so daB sich
eine Aussage iiber den Ortlichen Einfluf der Rauhigkeitsrippen
auf die MeBgréBen ergab. Wie als wesentliches Ergebnis festge-
stellt wurde, hdngt die z.T. stark vom Wert 2.5 abweichende
Steigung der logarithmischen rauhen Geschwindigkeitsprofile
nur geringfiigig von der MeBSposition relativ zur Rippe ab. Die
Abweichung der glatten Profile von der Steigung 2.5 trifft hin-
gegen nur in Rippenndhe zu. Dies ist darauf zurilickzufiihren,
daB die Schubspannung an der glatten Wand mit der Periode der

Rippenteilung variiert.

Turbulent flow velocity distribution at rough walls-
Tabulated data and verification of the influence of the distance

between rib and measuring position

Abstract

Following extensive measurements of the velocity profile in

a plate channel with artificial roughness geometries specific
investigations were carried out to verify the results obtained.
The wall geometry used was formed by high transverse sqguare
ribs having a large pitch. The measuring position relative to
the ribs was varied as a parameter thus providing a statement

on the local influence of roughness ribs on the values measured.

As a fundamental result it was found that the gradient of the
logarithmic rough wall velocity profiles, which differs widely
from the value 2.5, depends but slightly on the measuring po-
sition relative to the ribs. The gradients of the smooth wall
velocity profiles deviate from 2.5 near the ribs, only.

This fact can be explained by the smooth wall shear stress

varying with the pitch of the ribs.
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1. Einleitung

Die turbulente Strdmung ist ihrem Wesen nach derart komplizijert,
daB es bis heute noch nicht gelingt, ihre Vorgdnge mathematisch
exakt zu erfassen. Flir die meisten technischen Probleme ist
dies aber auch nicht erforderlich. Hier geniligen in der Regel
schon Ndherungsldsungen, wie sie beispielsweise durch die Wand-

gesetze der Strdmungsgeschwindigkeit gegeben sind.

Die Wandgesetze, die erstmals von NIKURADSE aus Geschwindigkeits-

messungen in glatten und sandrauhen Kreisrohren gefunden wurden,

lauten:

u’ = Ag 1n vyt 4+ Bg (1)

*
mit u+ = u_’ v+ - ﬂ_
u* i v

fir die glatte wWand /1/ und

+

u = Ar In yv/h + R (2)
flir die sandrauhe Wand /2/,
wobei Ag = A, = 2.5
und Bg = 5.5 im Bereich y+ > 30 gilt.

Die als Rauhigkeitsparameter bezeichnete Gr&fe R ist eine Funk-
tion der "Rauhigkeits-Reynoldszahl"

+ hu®’

h' == (3)

und dient zur Charakterisierung der Wandrauhigkeit.

Die Grundidee der Wandgesetze ist die Vorstellung, daf die Ge-
schwindigkeitsverteilung u(y) der turbulenten Strdmung in Wand-
ndhe durch die von der Wand auf die Strdmung einwirkenden Eigen-

schaften, insbesondere durch die Wandschubspannung

2

—_ *

T, = PU (4)
bestimmt sein miisse /3/. Darin 1liegt gleichzeitig die Bedeutung
der Wandgesetze. Sie erlauben ndmlich eine einfache Beziehung

zwischen Geschwindigkeitsprofil und Druckverlust und ermdglichen

Zum Druck: 14.8.1978



auf diese Weise, den Rauhigkeitsparameter R des Geschwindig-
keitsprofils aus Druckverlustmessungen zu bestimmen /4,5,6/.

Umgekehrt erlauben sie die strdomungstechnische Auslegung
komplexer Kanalformen mit beliebiger, insbesondere kiinst-
licher Wandrauhigkeit /7,8/. Eine wesentliche Rolle spielt
dabei die Tatsache, daB8 die Geschwindigkeitsprofile als
praktisch unabhdngig von der Kanalform zu betrachten sind;
d.h. der Rauhigkeitsparameter R stellt im Gegensatz zum
Reibungsbeiwert A eine bei gleicher Wandrauhigkeit von
Kanal zu Kanal iibertragbare RechengrdBe dar.

Fiir die experimentelle Bestimmung des Rauhigkeitsparameters
R wurde dabei bisher vereinfacht angenommen, daB der Gra-
dient A, des Wandgesetzes fiir kiinstlich rauhe Wdnde dem
fiir sandrauhe Kreisrohre giiltigen Wert Ar=2’5 entspricht.
Wie aus Geschwindigkeitsmessungen verschiedener Autoren
/9,10,11/ jedoch hervorgeht, trifft diese Annahme nicht
allgemein zu.

Vielmehr zeigt sich, da8 die GréBe Ar bei kiinstlicher
Wandrauhigkeit z2.T. betrdchtlich vom Wert 2.5 abweicht,
was im Gegensatz zu den bekannten MeSergebnissen von
SCHLICHTING /12/ steht.

Zur Kldrung der in der Literatur vorhandenen Unsicherheiten
wurde deshalb ein umfangreiches Versuchsprogramm mit kilinst-
lichen Wandrauhigkeiten durchgefiihrt /13/. Gemessen wurden

der Druckverlust und die Geschwindigkeitsverteilung {iber einen
grofen Bereich der Reynoldszahlen (3-103 < Re < 2'106) an 17
ver schiedenen Rauhigkeitsgeometrien. Insgesamt 16 dieser An-
ordnungen hatten 2-dimensionale rechteckférmige Querrippen,
eine Rauhigkeit bestand aus rautenférmigen 3-dimensionalen
Rippen. Die Rauhigkeiten waren auf ebenen Versuchsplatten an-
gebracht, und die Abmessungsverhdltnisse variierten im Bereich
4 < p/h £ 32, 0.33 < h/b ¢ 5 und 0.01 < h/L < 0.2.




Die Versuche fanden in einem glatten Rechteckkanal statt,
dessen eine Hauptseite zum Einbau de} Rauhigkeitsplatten
ausgewechselt werden konnte. Als Strémungsmedium wurde

Wasser verwendet.

Die zahlreichen MeBergebnisse sind als Tabellenwerk in dieser

Arbeit enthalten.

2. Aufgabenstellung

Wie die Auswertung der gemessenen Geschwindigkeitsprofile
zeigte, weist der Gradient Ar des Wandgesetzes keinen kon-
stanten Wert auf. Ar hdngt vielmehr vom Rippenteilungsver-
hdltnis p/h, vom Seitenverhdltnis h/b und von der relativen
Rippenhdhe h/L ab. Im tbergangsgebiet zwischen glatter und
voll-rauher Strdomung ist der Gradient Ar dariberhinaus eine
Funktion der Rauhigkeits-Reynoldszahl ht /13/.

Diese Ergebnisse beruhen jedoch auf verschiedenen Annahmen,
deren Zuldssigkeit nicht bekannt ist. So z.B. wurden die
Geschwindigkeitsprodile in fast allen F&dllen iiber den Rippen
gemessen. Dies geht aus Tab.I hervor, wo die rippenfreie
Lidnge A und der Abstand a der GeschwindigkeitsmeBSebene zur
Vorderkante der ndchsten Rippe angegeben sind (vgl. Abb.24).
Dabei wurde angenommen, da8 die Geschwindigkeitsverteilung
bei vollausgebildeter Strémung nur in Wandndhe (y/h<2.5)
durch dje 6rtliche Rauhigkeitsgeometrie beeinflusSt wird.

Die Wandschubspannungen an der rauhen und der gegeniiber-
liegenden glatten Wand wurden durch Druckverlust- und
Prestonmessungen jeweils an der glatten Wand bestimmt. Hier
wurde angenommen, daB kein EinfluB der &rtlichen Rauhig-
keitsgeometrie existiert.

Wegen der allgemeinen Bedeutung der Ergebnisse erscheint
es geboten, die Annahmen durch gezielte Nachmessungen zu
tiberpriifen.



Tabelle I: Abmessungen der Versuchsrauhigkeit und ihre An-

ordnung zur GeschwindigkeitsmeBebene

p h b D h A a
Typ mm mm mm h b mm mm
A 0.3 0.3 1 0.45] -0.35
8 0.85
B 12 3 3 1 4.5 3.5
24 -8.5
48 16 -8.5
C 1 1 4 1 1.5 -1.5
2.5
16 16 2.5
D 24 6 6 4 1 9 -1.0
48 8 -1.0
96 16 -1.0
192 32 -1.0
E 1.5 0.3 5 2,.85( -0.85
12 -0.85
F 0.5 1.5 0.33| 1.25} -1.25
16 2.75
»)
G 2 0.5 0.4281 4 -——— 0.25| -0.32

*) dreidimensionale Rauhigkeit; angegeben ist die

Breite der rautenftrmigen Rippen

mittlere




3. Nachmessungen zum EinfluB des Abstandes zwischen Rippe

und MeBposition

3.1 Verfahren

Als Versuchsgeometrie fiir diese Messungen wurde die 6 mm-Rauhig-
keit (Typ D) mit der Rippenteilung p=192 mm gewdhlt, also die
Geometrie mit den héchsten Rippen und dem grdgten glatten Zwi-
schenraum, bei der die 8rtlichen Effekte am deutlichsten 2zu

erwarten sind.

Die Platten wurden neu gefertigt und im Gegensatz zu den frii-
heren Versuchen mit dem rippenfreien Ende stromabwdrts in die
Teststrecke eingebaut, so daB die Geschwindigkeitsverteilung
in gréBerem Abstand von den Rippen gemessen werden konnte.

Durch zweimaliges Verkiirzen des rinpenfreien Teils der letzten
Platte war es mbglich, den EinfluB des Abstandes zwischen MeB-
position und Rippe auf die Geschwindigkeitsverteilung zu stu-
dieren. Die untersuchten rippenfreien L&ngen betragen A=43.5 mm,
89 mm und 177 mm. Die MeBebene fir die Geschwindigkeitsvertei-
lung liegt etwa 16 mm stromaufwirts gemessen von der Platten-

kante.

Die Durchfiihrung der Versuche erfolgte entsprechend der schon
in /13/ gegebenen Beschreibung.

Flir jede Versuchsanordnung wurden nicht mehr als drei verschie-
dene Geschwindigkeitsverteilungen erfapt. Daneben wurden die
Preston- und Druckverlustdaten, die zur Ermittlung der Wand-
schubspannung wichtig sind,als Funktion der Reynoldszahl be-
stimmt. In zwei Fdllen (A=43.5 mm, A=89 mm) wurde ferner die
axiale Verteilung des statischen Druckes in der Teststrecke
gemessen, wobei die Druckanbohrungen der Reihe nach gegen

die letzte stromabwdrts gelegene Anbohrung geschaltet waren.



4., Versuchsergebnisse

Alle Ergebnisse beziehen sich auf die Rippengeometrie mit
p=192 mm, h=6 mm und b=6 mm, Die als Variationsparameter ein-
gehende rippenfreie Li&nge vor der GeschwindigkeitsmeBebene
betrug A=43.5 mm, 89 mm und 177 mm. Im folgenden werden die
gewonnenen Mefdaten mit friiheren Ergebnissen /13/ flir A=9 mm

verglichen.

Die Reibungsbeiwerte wurden allgemein liber die axiale Ld&nge
Ax=1934 mm ermittelt. Dies entspricht dem Abstand der Druck-
anbohrungen Nr.1 und 10 (Abb.22,23). Fiir A=43.5 mm und A=89 mm
wurden Vergleichsmessungen mit den Druckanbohrungen Nr,1 und 8

(Ax=1334 mm) durchgefiithrt.

Die Reibungsbeiwerte sind fiir die verschiedenen rippenfreien
Léngen A in den Abb.1-4 dargestellt. Als Orientierungslinien
sind die Reibungsgesetze flir den laminaren und turbulenten

Strémungszustand miteingetragen /13/.

Die MeBkurven liegen weit iiber den Linie fiir turbulente Stro-
mung und zeigen im Bereich 104 < Re < 2-105 einen leichten
Anstieg, fiir Re > 2:10° einen leichten Abfall.

Der Anstieg deutet darauf hin, daB die StrSmung sich mit zu-
nehmender Reynoldszahl noch weiter ausbildet, daB also dieser
Bereich durch den glatt~rauhen Ubergang gekennzeichnet ist.

Die abfallende Tendenz geht offensichtlich auf den EinfluB

der drei glatten Kanalwidnde zurilick, wobei anzunehmen ist, daB
vollrauhe Strodmung vorliegt, d.h. daB der EinfluB der Versuchs-

rauhigkeit nicht mehr von der Reynoldszahl abhdngt.

Die Vergleichmessungen mit unterschiedlichem Abstand der Druck-
anbohrungen in Abb.2 und 3 ergeben keine Ubereinstimmung der
Reibungsbeiwerte, wobei anzumerken ist, daB die oberen Mef-
kurven jeweils der kiirzeren axialen DruckmeBstrecke

(Ax=1334 mm) entsprechen. Das Auseinanderklaffen fiir Re < 104
ist dabei vermutlich durch instabile Zustidnde bei der Wirbel-

entstehung im glatt-rauhen libergangsgebiet zu erkldren. Wegen




der Differenzen im Bereich Re > 1O4 wird auf Abschn.4.3

verwiesen.

Vergleicht man die liber derselben axialen Druckmefstrecke
Ax=1934 mm gewonnenen Reibungsbeiwerte im Bereich Re > 104
(Abb.1-4), so stellt man fest, daB die MeBkurven fir A > 43.5 mm
ungefihr i{ibereinstimmen, jedoch um etwa 5-10% unterhalb der
MeBkurve fiir A = 9 mm liegen. Diese Abweichung erkldrt sich
dadurch, daB die DruckmeBstrecke fiir A > 43.5 mm mit einer

Rippe weniger, also mit nur 10 Elementen besetzt ist (vgl.
Abb.22,23). Demnach ist die festgestellte Differenz der durch

eine Rippe verursachte Druckverlust (vgl. Abschn. 4.3).

4.2.1 Lineare Darstellung

Die Verteilung der Strémungsgeschwindigkeit zwischen der Ver-
suchsrauhigkeit und der gegeniiberliegenden glatten Kanalwand
ist in den Abb.5-8 im linearen Mafstab auf den Maximalwert be-
zogen dargestellt. Die Position der Nullschubspannung, die
Reynoldszahl und der zugeh&rige ht-wert sind angegeben. Zur
Veranschaulichung der Rauhigkeitshthe ist eine Rippe einge-

zeichnet,

Die Unterschiede beim Vergleich der Geschwindigkeitsvertei-
lungen filir verschiedene A-Werte treten praktisch nur in der
Ndhe der Versuchsrauhigkeit auf, und zwar etwa im Bereich
y/h < 2.5,

Flir A=9 mm existieren an der rauhen Wand keine MeBpunkte, da
die Geschwindigkeitsverteilung "{iber die Rippe" gemessen wur-
de. Im Falle A=43.5 mm tritt der Geschwindigkeitsnullpunkt
bereits 1 Rippenhthe vor der Wand auf, was auf den EinfluB
von Rickstr&mung hinter den Rippen hindeutet. Mit wachsender
rippenfreier Li&nge vor der MeBebene legt sich das rauhe Ge-
schwindigkeitsprofil an die Wand an und verschiebt sich dort

zu hdheren Geschwindigkeiten.

Beziliglich der Position der Nullschubspannung ist zu bemerken,

daB diese bei vergleichbarer Reynoldszahl sich mit wachsender



rippenfreier Linge langsam zur glatten Wand hinbewegt (Tab.II).

Hierauf wird im folgenden Abschn. ndher eingegangen.

A Re.10"3 nt B
(ram)
9 59.6 832 | 0.806
168 2436 | 0.839
43.5 61.7 846 | 0.811
208 2972 | 0.841
89 66.3 936 | 0.857
224 3214 | 0.881
177 65.8 929 | 0.871
238 3454 | 0.893

Tabelle II: Position der Nullschubspannung B
fiir verschiedene rippenfreie
Li&nge A

4.,2.2 Logarithmische Darstellung

4.2,2.1 Profile der glatten Zone

Die Geschwindigkeitsprofile der glatten Str&mungszone sind
logarithmisch in der Form des Wandgesetzes (1) in den Abb.9-12
zusammen mit den zugeh&rigen Reynoldszahlen wiedergegeben.

Zur Orientierung ist ein Bezugsprofil eingezeichnet, und zwar
u =y (5)

fiir O < y+ < 5 (z&he Schicht),

w’ =5 1n vyt - 3.05 (6)
fiir 5 < y+ < 30 (Ubergangsschicht)
und

ut = 2.5 1n vyt + 5.5 (7)




fir y+ > 30 (Kernstrdmung).

Die beiden ersten Beziehungen entsprechen den Angaben von
V. KARMAN /14/, (7) ist das Wandgesetz des glatten Kreis-

rohres /1/.

In Abb.9 sind die fiir A=9 mm ermittelten Geschwindigkeitspro-
file dargestellt, die also "iiber der Rippe" gemessen wurden.
Sie stimmen im Bereich y+ < 30 praktisch mit dem Bezugspro-
fil idberein. Fiir y+ > ergibt sich ein erheblich abweichender
flacherer Verlauf der MeBkurven, was bedeutet, daf der Gra-
dient dieser Profile kleiner als 2.5 ist.

Dieser Effekt wurde im Rahmen der fritheren Messungen /13/ bei
allen Rauhigkeitsgeometrien mit relativ groBer Rippenhdhe
(h/L > 0.1) beobachtet. Wie aus den Abb.10-12 hervorgeht, tritt
der Effekt jedoch nur in der Umgebung der Rippen auf. Mit zu-
nehmender rippenfreier Lidnge A, also mit wachsendem Abstand
von den Rippen, legen sich die Mefkurven wieder an das Be-

zugsprofil an.

Die Ursache des Effektes 148t sich anhand der aufgenommenen
Preston-Kurven /15/ diskutieren, die in den Abb.13-16 als
Reynolds-Funktionen dargestellt sind. Sie zeigen auf der
Ordinate die an der glatten Wand 6rtlich gemessene Schubspan-
nungsgeschwindigkeit u*g bezogen auf die mittlere DurchfluB-
geschwindigkeit uK des Strdmungskanals. Dabei sind die aus
Profilmessungen erhaltenen MeSpunkte zum Vergleich mit den
Werten aufgetragen, die aus fortlaufenden Preston-Messungen
stammen, wo also die Sonde an der Wand fixiert und der
DurchfluB wie bei Druckverlustmessungen in kleinen Intervallen
gesteigert wurde.

Aus den Abb. ist zu ersehen, daf die Schubspannung an der glat-
ten Wand durch die gegeniiberliegende Rippengeometrie erheblich
beeinfluft wird. Mit zunehmender rippenfreier Ldnge A verschie-
ben sich ndmlich die Preston-Kurven hin zu kleineren Wandschub-
spannungen. Dies ist dadurch zu erkldren, daB sich die Strdmung
in der N&he herausragender Rippen einschniirt, was zu einer
héheren Strdmungsgeschwindigkeit, zu einem hdheren dynamischen
Druck und damit bei der Messung zu einer h8heren Wandschub-

spannung fiihrt,



4.2,2.2 Profile der rauhen Zone

Die Geschwindigkeitsprofile der rauhen Strdmungszone sind
logarithmisch in der Form des Wandgesetzes (2) in den Abb.
17-20 dargestellt. Die zugehdrigen Reynoldszahlen und nht-
Werte sind angegeben. Als Bezugslinien sind die flir den als
voll-rauh betrachteten Bereich erhaltenen Geschwindigkeits-
profile eingetragen. Die mathematische Funktion dieser Bezugs-
linien ist angegeben. Sie wurde mit Hilfe der Methode der
kleinsten Fehlerquadrate aus den MeBkurven gewonnen. In Uber-
einstimmung mit /13/ wurden dabei nur MeBpunkte fiir y/h > 2.5
und y+ = h+-y/h > 60 berlicksichtigt mit Ausnahme der jeweils

4 letzten Werte vor der Nullschubspannungslinie.

Wie die Abb. zeigen, hdngen die eingezeichneten Bezuasprofile
von der rippenfreien Linge A ab. Dies 14Bt sich eindeutig
feststellen, obwohl wegen der obigen Randbedingungen nur etwa
4 bis 5 MeBpunkte fiir die Bestimmung der Bezugsprofile zur
Verfiligung standen. Der Gradient der Bezugsprofile betrdgt in
allen F&dllen erheblich weniger als der filir Sandrauhigkeit ge=~

fundene Wert 2.5 /2/.

Zur besseren Veranschaulichung sind die aus den logarithmischen
Meskurven ermittelten Profilgradienten Ar und Profilkonstanten

R als Funktion von h' fiir die verschiedenen MeBpositionen re-
lativ zur Rippe aufgetragen (Abb.21).

Es zeigt sich, daB die Profilgradienten Ar mit zunehmender
rippenfreier Linge A nur unwesentlich ansteigen, widhrend gleich-
zeitig ein deutliches Absinken der Profilkonstanten R zu be-
obachten ist. Das bhedeutet, dar die logarithmischen Geschwindig-
keitsprofile der rauhen Zone sich mit zunehmendem Abstand zwi-
schen MefBposition und Rippe hin zu kleineren Werten von ut ver-

schieben.

Dieser Effekt 148t sich aus der Methode erkldren, mit der die
Schubspannung an der rauhen Wand bestimmt wurde. Sie ergab sich
aus der lokalen Preston-Messung an der glatten Wand und der
liber eine gr&Bere axiale Linge vorgenommenen Druckverlustmes-

sung mit Hilfe einer Kr&ftebilanz /12/:




By ap 2
# 4 R
Yr = p AX Ug (8)

Hierbei war angenommen worden, daB die Preston-Messung von
der Anordnung der gegeniiberliegenden Rauhigkeit unabhédngig
ist, was, wie in Abschn. 4.2.2.1 gezeigt, filir relativ groBe
Rippenabmessungen nicht mehr gilt. Da mit zunehmender rippen-
freier Ldnge A die Grofe u*q abnimmt und der inteagral gemes-
sene Druckgradient sich bis.auf eine nicht ins Gewicht fallen-
de Ausnahme (vgl. Abschn.4.1) unabhingiqg verh&lt, wichst u®

r

mit A an, d.h. die bezogene GrdRe u/u¥*_ nimmt gemiR den Dar-

stellungen in Abb.21 ab.

r

Die Anderungen in u*5; und u*_. wirken sich zugleich auf die

r
Nullschubspannungslinie aus, die den Str&mungskanal in eine
glatte und eine rauhe Zone trennt.

Die Position der Nullschubspannung eragibt sich nach /13/ mit

Hilfe der Wandschubspannungen zu:

L 2
B='H—r'=——l—§ (9)
v 1+vVv
wobei v = u®*_/u* (10)

das Verhdltnis der Wandschubspannungsgeschwindigkeiten be-
deutet. Mit zunehmendem Abstand zwischen MeBposition und

Rippe wdchst das Verhdltnis V und somit B8 an, was den Beobach-
tungen entspricht (Abb.5-8, Tab.II).

Die axiale Druckverteilung in der Teststrecke wurde bei zwei
Stromungsgeschwindigkeiten filir die rippenfreien L&ngen

A=43.5 mm und A=89 mm gemessen. Dabei wurden die Druckanboh-
rungen, die sich in der der Rauhigkeit gegeniiberliegenden glatten
wand befinden, der Reihe nach gegen die stromabwirts letztge-
legene Anbohrung (Nr.1) geschaltet.

Fliir jedes Paar von Druckanbohrungen wurde der Reibungsbeiwert

A errechnet und die Gr&Be A/Ao—1 liber der Position der Druck-

anbohrungen in den Abb.22 und 23 dargestellt, wobei Ao der



Reibungsbeiwert fiir die grdste DruckmeBstrecke (Anbohrungen
Nr.1 und 10) bedeutet. Die rippenfreie Lidnge A und die Rey-
noldszahl der StrSmung sind angegeben. Ferner ist die Lage

der Rippen zu den Druckanbohrungen eingetragen.

Wie die Abb.22 und 23 zeigen, hdngt der Reibungsbeiwert A
erheblich von der Position der benutzten Druckanbohrungen

ab. Flir die gréBte DruckmeBstrecke ergibt sich der niedrig-
ste Wert. Mit kiirzer werdendem Abstand der Anbohrungen steigt
A bis auf eine Ausnahme (Anb.Nr.9) kontinuierlich und in hy-
perbolischer Form an. Die Differenzen betragen fiir A=43.5 mm
bis zum 1.65-fachen, fiir A=89 mm bis zum O0.76~-fachen des Wer-
tes von Ao. Diese Zahlen &ndern sich iber weite Bereiche der

Reynoldszahl nur geringfiigig.

Die auftretenden Differenzen sind offensichtlich dadurch zu
erkldren, daB der Abstand der Druckanbohrungen nicht konstant
ist und auBerdem nicht mit der Rippenteilung libereinstimmt.
Da bei den verwendetei. relativ hohen Rippen ein groSer Anteil
des Druckverlustes als StoBverlust an den Rippen und nur ein
kleiner Anteil als Reibungsverlust in den glatten Zwischen-
riumen entsteht, ist der Druckverlust nicht mehr dem einfachen
Strdmungsweg Ax proportional. Die Proportionalit&t gilt in
diesem Falle nur noch fiir ganze Strdmungswegelemente mit der
Lidnge der Rippenteilung p. Das bedeutet, daB der Reibungsbei-
wert A einer Strdmung an berippten Wdnden strenggenommen

dann korrekt bestimmt ist, wenn die benutzte DruckmeBstrecke

genau einem Vielfachen der Rippenteilung entspricht.

Flir die weitere Auswertung der gemessenen Reibungsbeiwerte A
seien deshalb die benutzten DruckmeBstrecken in Vielfache der
Rippenteilung p und eine Restldnge S zerlegt (Abb.24). Be-
zeichnet man den Reibungsbeiwert der Restldnge S mit 1A', den

eines Wegelementes der Linge p mit A_ und existieren n gleiche

P
Wegelemente, so gilt wegen

A*AX A~ AEE (11)
pu

die Beziehung

(Ap-p)-n + 2'.S = ).Ax, (12)




wobei A' und Ap Unbekannte sind.

Nach den Abb.22,23 kann angenommen werden, daB Ap der Wert

ist, in den die Kurven der MeBSpunkte bei sehr grofer Druck-

meBstrecke asymptotisch einlaufen, d.h, vereinfacht kann

Apz xo (13)

gesetzt werden. Damit erhdlt man die l6sbare Gleichung:

A' = =(AeAX - Ao'p-n) (14)

nj-

Die berechneten Werte S, A' sind in Tab.III angegeben.

In Abb.25 ist das Verhdltnis A'/Ao liber der relativen Rest-
lidnge S/p fiir A=43.5 mm und A=89 mm dargestellt. Die geringe
Streuung der Reibungsbeiwerte deutet auf eine gut ausgebil-
dete axiale Druckverteilung hin. Mit abnehmender Restl&nge S
steigen die Werte stark an. Entspricht die Restl&nge der hal-
ben Rippenteilung (S/p=0.5), so erreicht A' bei A=43.5 mm das
4-fache, bei A= 89 mm etwa das 2-fache des asymptotischen
Wertes A . Der Anstieg von A' hdngt damit wesentlich von A,
also von der Lage der Rippe innerhalb der Restlédnge S ab.

Damit ist eindeutig gezeigt, daB die ausgebildete axiale Druck-

verteilung in berippten Strdmungskandlen nicht linear, sondern

wellenférmig mit der Periode der Rippenteilung p verl&uft.

Die genaue Bestimmung des Reibungsbeiwertes kann demnach auf

zweierlei Weise erfolgen:

a) Der Abstand der Druckanbohrungen betr&dgt ein Vielfaches
der Rippenteilung p, so daB einander entsprechende Posi-
tionen der axialen Druckverteilung verglichen werden. Die
Druckstdrungen der Rippen heben dabei sich gegenseitig auf.

b) Der Abstand der Druckanbohrungen ist groB. Auf diese Weise
entsteht ein hoher axialer Druckverlust, gegen den die wvon
der Rippe herriihrende Druckst&rung, die in der Restl&dnge S
auftritt, vernachlédssigt werden kann.
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A (mm) 43.5 89
Anb.- .10
Nr. 54 175 55 161
S (mm)

2 134 .21036 .23679 .13189 . 15455

3 142 .18692 .21384 .12356 .1471

4 150 17432 .19463 .11120 . 1460

5 158 . 15092 .16775 . 11947 .1367

6 166 .14599 .16704 .12540 .1419

7 174 .11986 .13613 .11810 .1310

8 182 .09915 .11536 .10821 .1188

9 98 .35178 .38378 . 1601 1790
10 206 .0850 .08883 .08388 .08782
Tab.IIT: Berechneter Reibungsbeiwert A' als Funktion der

Restlédnge S.




5. Zusammenfassung und SchluB8folgerung

Zur Uberpriifung der Versuchsergebnisse aus umfangreichen
Geschwindigkeitsmessungen an kiinstlich rauhen W&nden wurden
gezielte Nachmessungen durchgefiihrt. Dabei wurde die MeB8po-
sition relativ zur Rippe als Parameter variiert, so daB sich
eine Aussage liber den 6rtlichen EinfluB der Rauhigkeitsrippen

auf die MeBgr&Ben ergab.

Die Versuchsrauhigkeit bestand aus 6mm hohen 2-dimensionalen
quadratischen Querrippen mit 192 mm Rippenteilung, also aus
einer Geometrie mit hohen Rippen und groBen glatten Zwischen-
rdumen.

Gemessen wurden der Druckverlust und die Wandschubspannung an
der glatten Wand sowie bis zu drei reprédsentative Geschwindig-
keitsverteilungen iiber einen groBen Bereich der Reynoldszahlen
(4-103<Re<6-105). Die Versuche fanden im gleichen Wasserkanal
statt, der bei den friiheren Messungen verwendet wurde. Dies
war ein glatter Rechteckkanal, dessen eine Hauptseite zum Ein-
bau der Rauhigkeitsplatten ausgewechselt werden konnte.

Die Auswertung der Messungen lieferte folgende Ergebnisse:
a) Die relative Geschwindigkeitsverteilung, die durch das Ver-
h&ltnis u/up,, gegeben ist, &ndert sich als Funktion der

MeBposition relativ zur Rippe wesentlich nur in der N&he der

rauhen Wand im Bereich y/h<2.5.
b) Die logarithmischen, auf die Wandschubspannungsgeschwindig-
keit bezogenen Geschwindigkeitsprofile der glatten und
rauhen Strémungszone hdngen beide erheblich von der MeS8po-
sition relativ zur Rippe ab:
So zeigt sich, daB die Abweichung der glatten Profile von
der Steigung As=2.5 nur flir Messungen in Rippenndhe zu-
trifft. Bei grdBerem Abstand von den Rippen legen sich die
MeBkurven der glatten Zone wieder an das filir Kreisrohre ge-
fundene Bezugsprofil mit As=2.5 an.
Im Falle der rauhen Profile ergibt sich, daB die Profilkon-
stante R mit wachsendem Abstand zwischen Rippe und MeSBpo-
sition abnimmt.
Diese Verdnderungen sind durch den Einflu8 der Rippen auf
die Schubspannung an der glatten Wand zu erkléren.



c)

d)

e)

Die Schubspannung an der glatten Wand ist n&mlich nicht
konstant, sondern hdngt &rtlich von der Anordnung der
gegeniiberliegenden Rippen ab., Dies riihrt daher, dags sich
die Strdmung in der Ndhe herausragender Rippen einschniirt,
was zu einer ®6rtlich hdheren Strdmungsgeschwindigkeit und
damit an der glatten Wand zu einer hdheren Schubspannung
fihrt.

Die Schubspannung an der rauhen Wand wird mit Hilfe einer
Kraftebilanz liber die axial an der Strdmung angreifenden
Druckkrédfte und die von der glatten Wand auf die Strdmung
einwirkende Schubspannung bestimmt. Da die Druckkridfte
sich als Mittelwerte iiber die Druckmefistrecke ergeben,
wdhrend die Funktion der Rippengeometrie variiert, folgt
sofort, das fiir 6rtlich h8here Schubspannungen an der
glatten Wand zu niedrige Schubspannungen an der rauhen
Wand resultieren.

Die axiale Verteilung des statischen Druckes verl&uft nicht
linear, sondern wellenfdrmig mit der Periode der Rippentei-
lung. Zur Vermeidung von MeBfehlern bei der Bestimmung des
Druckverlustes in Kandlen mit relativ groBen Rippen muSB
deshdalb darauf geachtet werden, daB8 der Abstand der Druck-
anbohrungen geniigend groB ist oder ein Vielfaches der

Rippenteilung betrigt.

Fliir die friiher durchgefiihrten umfangreichen Geschwindigkeits-

messungen ergeben sich damit die nachstehenden SchluBfolge-

rungen:
1. Die Messungen sind allgemein durch die Wahl der MeBSposition

relativ zur Rippengeometrie beeinfluBSt. Bei relativ kleinen
(h/L<0.05) oder relativ dicht stehenden (p/h<6) Rippen er-
scheint dieser EinfluB jedoch vernachlidssigbar.

Die Abweichungen der glatten logarithmischen Geschwindig-
keitsprofile von der Steigung AS=2.5 sind nicht auf den
Transport turbulenter kinetischer Energie aus der rauhen

in die glatte Strdmungszone zuriickzufiihren. Sie erkliren
sich allein aus der h8heren Schubspannung an der glatten
Wand, die durch die der MeBposition gegeniiberliegende Rippe
bewirkt wird.




3. Die Abweichungen der rauhen logarithmischen Geschwindig-
keitsprofile von der Steigung A,=2.5 sind durch die
Rippenndhe und die darauf zuriickzufiihrenden 8rtlich
varijerenden Wandschubspannungen zwar beeinfluft, aber
nicht urspriinglich bedingt. Da die Schubspannung an der
rauhen Wand gerade bei groSen Rippen ein Vielfaches der
Schubspannung an der glatten Wand betrdgt, wirkt sich
die an der glatten Wand existierende 8rtliche Uberh&hung
der Schubspannung filir die rauhe Zone nur relativ gering-
fligig aus.

Insgesamt ist festzustellen, daB die Ergebnisse der rauhen
Zone eine hdhere Zuverldssigkeit aufweisen als die der glatten
Zone. Eine Verbesserung der Ergebnisse der glatten Zone ist
m&glich, wenn es gelingt, die Schubspannung an der glatten
Wand als integralen Mittelwert zu erfassen.

Der Autor dankt Herrn Priv.-Doz. Dr. K. Rehme, der diese Ver-
suche anregte, fiir seine Unterstiitzung und Herrn A. Roth fiir

die Durchfihrung der Messungen.



Nomenklatur

a Abstand der GeschwindigkeitsmeBebene zur
Vorderkante der ndchsten Rippe (s. Abb.24)

Ag Gradient des Wandgesetzes (glatt)

A, Gradient des Wandgesetzes (rauh)

b Rippenbreite

Bg Konstante des Wandgesetzes (glatt)

h Rippenh&the

h¥=hu*/v Rauhigkeits-Reynoldszahl

Hy, volumetrische Kanalhdhe

L L&nge des Geschwindigkeitsprofils

p Rippenteilung

Ap Druckdifferenz

R Konstante des Wandgesetzes (rauh)

Re Reynoldszahl

S Restldnge, s. Abb.24

u zeitlich gemittelte 6rtliche Geschwindigkeit

Uy mittlere DurchfluBgeschwindigkeit des Strdmungs-
kanals

u* Wandschubspannungsgeschwindigkeit

ut=u/u* dimensionslose Geschwindigkeit

X axialer Strémungsweg

A rippenfreie Linge, Abstand der Rippe zur Platten-
kante

A Reibungsbeiwert

Ao Reibungsbeiwert bezogen auf die Anbohrungen

Nr.1 und 10




At Reibungsbeiwert bezogen auf die Restlidnge S
v kinematische Viskositét

p Dichte

T Schubspannung

Indizes

g glatt

r rauh

w Wand

o voll-rauhe Strdmung
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0.530E+uU5
J«6UTE+D5
0.66LlE+05
0.6G9LE+J5
Je T49E+US
Ua8LTE+US
0.8372E+u5
J.943E+J5
O.1lu3E+U6
0.1L0E+VG
Q0. 1l1BE+uUb
Del26E DS
J.lavE+tyb
V.lo3E+06
Dol b4E+I6
Ve l6T7E UL
Ue l9Z2E 06
Ua22GE+J6
U.252E+06
Je28B9E+00
Je332E+00
Ue382E+06
Ja43LEHCE
O« 5U4FE+ut
0.5T4E+UG

MM
MM
MM

F

Ve ludvu
J.09932
0.09469
J. 08994
J.08502
JaJBoOT
0.u8507
J.UB5T3
0.u8662
J.U8932
Ja.ud560
0.08648
U.08482
0.38952
0.33471
Jeud1l60
0.J8417
0.u8917
0.u898%
0.09034
0.J9160
0.09033
0.092306
0.09u79
V.0v323
C.J8710
0e394u3
0.09384
C.uB883J
0.089306
Je 39035
0.U9034
Ce09U%2
0.09134%
0.99390
Uev9243
G.09161
0.U39330
0.09193
0.J5398
0.09406
0.,09423
0.09373
0.0%4ll
0.09442
J.094¢9
0.u9%02
U.09438
V.UY9350
0.55330
0.09290
0.06233
0.0s218

[
H
8

RE

Os4b65E¢us
0s520E +04
U«602E+04
J.685E+04
0+ 689E + U4
Us 786E+ 04
0.789E+04
Q. 908E+0US
0.320E+V4
0. 104E+05
J«106E+05
O.119E+J5
Ua 122E+05
Jel36E+I5
0. 140E+US
J.L57E¢ 05
0.159E+05
0.16LE+US
0.181FE+05
0«L85E+05
0.186E+05
0.209E+05
0.213E¢05
0.246E+05
0.246E+C5
0.273E+05
0.283E+25
0.313E+05
0.327E+05
0.356E+05
J.414E+0S
0.479E+05
0.550E+05
U.616E+05
0.617E+05
0. 7LUE#05
0. 8L7TE+05
0.938E+05
0.109E+0S
0.124E+06
0.143E+V06
Oel63EH+UG
D.171E+06
0.1BBE+J6
0. 189E+U6
0.189E¢06
0.216E406
0.21TE#06
0.249€E+06
0.288E+06
0.328E¢0L6
0.3 76E+06

F

0.U5043
0.J5200
0.05525
U.05798
0.05986
0.05961
0.05833
0.05885
0.U6C54
8.G5903
0.06U81
0.05845
C. 06028
0.05913
0.05984
0.06U10
0.06094
0.060068
0.06083
0.06299
0.06221
0.06364
0.06007
0.06352
0.06251
J.06310
U.06129
0.06348
0.06253
0.06381
0.06402
0.06396
0.06378
0.0637)
0.05554
0.06043
0.06121
0.06128
0.06167
0.36220
0.06286
0.06355
0. 06407
0.06267
U.06396
0.06312
0.06342
0.06348
0.06396
0.06414
0.06458
0.06492

RE

0. 432E+06
Ve 496E+06
0.572E+06
0.659E+ub

F

0.06496
0.06504
0.06507
0.06498

o Ivo

12.0 MM
L.5 MM
Ue3 MM

RE

0.393E+04
0.468E+04
0.559E+04
0.622E¢+04
0.707E+04
0.810E+04
0.943E+04
U.l06E+05
0.122E+05
0.14LE+DS5
0.142E+05
0.162E+05
0.165E+05
0.188E+05
0.2L4E+05
0.248E+05
0.288E+05
0.331E+05
0.379E+(05
0.445£+05
0.506E+05
0.58LE+05
0.627E+05
0.T21E+J5
0.824E+05
0.954E+05
0.110E+06
0.126E+06
0.144E+06
Ve 153E+06
0.163E+06
0.167E+06
0. 19UE+J6
Qe 191E+V6
0.212E+36
0.220E+06
0.252E+06
0.29LE+V6
0.335E+06
0.3B6E+06
0.442E+06
0.510E+06
0.585E+36
V.6T4E+26

F

0.05335
0.06154
0.06420
0.06590
0.06684
0.069501
0.06771
U.U6678
0.06954
0.06836
0.06883
0.06944
0.06995
0.06968
0.07037
0.07vd8
0.07076
0.07052
0.06984
0. 06997
0.0696u
0.006930
0.06900
0.06781
0.06811
006842
0.06830
0.06896
0.06928
U. 06844
£.07009
0.u6871
0.06827
0.06913
0. 06815
0.06884
0.06900
0.06892
0.u6889
0.v6877
0.06881
0.06864
0.06832
0.06802

& I ©

Hhonn
o
.
v

RE

D.5UlE+us
0.569E+ 0%
O« TO9LE+04
V. 173E+U4
0.892E+U4
U. LO2E+05
0.120E+05
0.137E+05
0.158E+05
0.182E+05
0.208E+05
0«238E+05
0.275E+05
0«3L7E+05
0.365E+05
0.425E+405
0.48TE+05
0.554E+05
0.635E+05
0.738E+05
0.86BE+U5
0.9L8E+U5
0.936E+05
0. 106E+06
Ve122E+06
0.140E+J0
0.160E+06
0.183E+06
0.215E+0V0
0.244E+06
0.24TE+U6
0.282E+U6
0.283E+06
0.314E+06
0.325E+06
U.3T4E+006
0. 425E+06
Ve 4G2E+06
0.561E+V6
0. 648E+006
0.T48E+06
0. 863E+06
0.LU2E+07

UVa4201
0.03475
0,u3318
V.uU31l45
0.03165
0.03022
U.02994
0.u2912
0.02795
0.02708
0.02917
0.02967
0.02896
0.03053
U.U3010
0.03016
U.03018
0.03051
0.U3064
Q.U307y
0.03089
0.03109
0.03151
0.03177
U.U3202
0.03212
0.03228
0.03228
U.J3063
U.0316uU
0.03038
0.03080
JdeJ3014
Ve 02982
U.03038
U.u2970
0.02904
U.02916
V.02869
J.02833
0.02785
0.02762
Ca02717

XTI v

Whon
[a)
.
v

RE

0.461E+04
D« 539E+04
D.615E+V4%
0.703E +u4
0.816E+04
0.932E+04
0.107TE+05
0.122E+0U5
0+142E+05
0.162E+35
0.168E+05
0.194E+05
0.21BE+05
0.25LE+05
0.287E+05
0« 335E+U5
0.3480E+05
De 448E+05
0.503E+D25
0.592E+05
0.679E+0US
O.TB4E+05
0.813E+05
0.815E+05
0.945E+35
0.956F+35
0.110E+V6
Ve 127E+06
Ve L46E+06
V. 16TE+06
J.194E+06
Ve223E+006
0+254E+06
0.257E+06
0.292E+06
U.292E+06
0.311E+06
0.336E+06
Je385E+06
0.444E+06
J.503E+06
0.585E+06
J.6T4E+06
0.TT3E+06
U. 8BOE+06

0.01824
0.02668
J.02883
v.U3123
0.uU3278
U.03316
0.03276
0.03280
0.,U3218
0.03203
U.03192
0.03323
0.03309
0.03341
0.03376
0.03414%
0.03415
0. 03436
0.03409
0.93381
U.03383
0.03388
0.03303
0.33348
0.03284
Q.U3344
0.03306
0.U3345
0.03351
0.03365
0.03235
J.03271
0.03256
J.u3l4ad
J.U3154
0.03237
Je03243
0.03170
0.03152
Je03146
0.03152
0.J03114
0.03087
0.03955
0.031u8

LS
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RE

Je5020+H04
V.539E tus
DellE+34
Q. TTIE+IS
0.88%E+0%
V.lUlE+U5
0.117E+#05
0.13%E+0S
UeléwE+US
Ve l54E+US
0.177E+05
J.173E+05
Ue2U4E+0359
Ue234E+05
0.269E+05
Ue309E 05
0.356E¢05
V3 78E+Ub
0o 4U9E VS
0.427E+05
0.463E+05
J.537E+U5
0.355E¢35
0.,62UF*U5
Q.636E+05
JeTLAE+OS
0. 72BE+U5
J.B63E+I5
V. 1ULEFQ6
J.116E+36
0.135E+06
Qe L54E+J6
O.117E+US
0.239E+06
0.2716E+06
V.31LTE+Q6
Ve 36TE+QG
V.422E+06
J.4BOLE+UE
J. 560FE+06
0.646L+00
O T44E #0006
D.863E+06

F

0.0175v
0.02u81
0.32673
0.03291
0.U3408
0.J3314%
0.U3313
CeU3230
0.03273
0.03250
0.,33375
0.033%4
0.03442
0.u3333
0.03390
0.J3434
0.J3519
UeU3432
0.03529
0.03439
u.Jd35u8

0.03499
0.034490
0.33485

O.J3427
UeJ3455

D.u341l6
0.03460

0.,03335

0.03440

0.J3449
Ues03515

U.U3582

0.03658

0.03699

U.03731

0.93763

2.337179
0.03787

U.J3782
0.J3766
v.Q3752
U.03729

NACHMESSUNGEN

4

L92.0 MM
6.0 MM
6.0 MM

I
Wouon

RE

0.433E+04
Ja43TE+04%
U.500F +04
0.509E+04
0.571E+04
J.58LE+04
0.663E+04
Je666E+ 04
0. 764E +tus
Da TL8E+D4
D.879F+u4
0.884E¢04
Ve LULE*US
0.102E+05
0.116E+05
0. 117E+05

0 l33E+05

Us135E+05
0.153E+(5
Us155E¢+U5
D.L76E+05
0.180E¢05
0.202E+05
0.205E+05
0.236E+05
0.23BE+05
0.269E+0U5
0.273€E+05
0.310E+05
0.310E+05
D.354E+05
0.362E+05
0.396E+0U5
U.4l13E+u5
0.467E+05
0.47LE+LS
0.458E+05
0.524E+05
0.543€¢05
J.563E+05
0.5064E+05
0.619E+05
U.b64EE+05
0.652E+05
0.738E+05
0. 792E+U5
0.874E+05
0.890E+U5
0.102E+406
0. L03E+Ub
V.11BE+D6
0.119E+J6

= 43,5 mm

F

0.06335
0.09476
0.09209
0.06796
0.09225
0.07388
0.07473
U.08710
0.07951
0.08271
0.07939
U.08204
V.07993
0.UB8309
0.07763
0.08076
0. 07616
0.07789
0.07707
0.07786
0.07867
0.07927
0.07941
0.07910
0.08091
0.08018
0.08182
0.08070
0.08153
J.08312
0.08378
U.08243
O.u8302
0.08486
0.08564
0.08411
0.08483
0.0B449
2.C86u8
0.08551
0.U87T79
0.C8675
0.08591
0.0881%
0.08635
U.08868
0.08648
0.0E658
0.08715
0.08945
0.081753
0.09002

RE

0.136E+06
0.137E+06
U.156E+06
0.158E+06
0.174E+06
0.183E+06
0.212E+06

F

0.08804
(.09045
0.08866
0.09191
0.08883
0.09137
0.09106

@ I

192.0 MM
6e0 MM
6.0 MM

RE

0.437E+04
0.447E+04
Ve 505E+J4
U510E+04
0.579€E+04
0.585E+04
0.668E+04
V.6T73E+04
0.766E+04
0.7TT15E+04
0.583E+04
0.B88B8E+04
0. 1ULE+O5
0.102E+05
0.117E+05
0.117E+05
0.134E+05
0.135E+0U5
0.154E+05
0.154E+C5
0.155E+05
0.159E+05
0.180E+05
0.182E+05
0.203E+05
0.2UTE+05
0.233E+05
0.247E+05
0.272E+05
0.274E+05
0.309E+05
0.315E+05
0.357E+05
0.359E+05
0.414E+05
Ve415E+05
0.471E+05
0.4 T4E+05
0.4B89E+0U5
0.525E+05
0.550E+05
0.561E+05
0.609E+05
0.617E+05
0.62TE+05
0.643E+05
0.717E+05
0.740E+05
0.79UE+05
0.857E+05
0.899E+05
J.995E+05

A = 89 mm

F

0.08424
0.07522
0.08610
0.08191
0.08369
V.07924
0.08125
0.07987
0.08150
0.07935
0.08205
0.07783
0.07934
0.07226
0.07741
0.07568
0.(7859
0.07778
0.07990
0.07863
0.07757
0.08083
0.07894
0.08122
0.07977
0.08206
0.07916
0.08235
0.07953
0.08173
0.08004
0.08242
0.08154
0.08370
0.08217
0.08426
0.08299
0.08591
0.08429
0.08369
0.08674
0.08489
0.08772
0.08767
0.08749
U.08541
0.08887
0.08612
0.08632
0.08926
0.08646
0.09011

RE

Vl15E+06
0.119E+06
0.130E+06
0.133E+006
0.138E+06
0.154E+06
0.158E+06
0.175E+006
0.178E+06
0.1 79E+06
0.183E+06
0.207E+06
Q.211E+J6
0.243E+06
0.279E+06
0.321E+06
0.368E+vUo
0.424E+06

F

0.u9061
0.08709
0.08701
0.09133
0.08741
0.09240
0. 08800
0.08641
0.08828
0.05197
0.08681
0.09110
0.08665
0.38559
0.08598
2.085177
0.08541
0.08473

A =177 mm

= 192.0 MM

= 6.0 MM

= 6.0 MM

RE F

Ua424E+U4 GC.11065
O« 494E+04 0.,09573
VU.56TE+04 0.08203
0.652E+04 0.0UB48¢
0.751E+04 0.08077
0.863E+04 0.UBU4Y
0.990E+U4 0.08054
0.114E+05 02.07877
0.131E¢05 0.07852
0. 150E+05 0.08U6¢6
Uel51E+U5 (.07876
0.1 74E+#05 (Q.v8121
0.206E+05 U.08126
0.233E+05 (0.0806Y
0.263E+05 J.08131
0.307E+05 vU.U8211L
0.354E+05 J.U82&5
0.4U3E+U5 0.08351
0.466E+05 0.08468
Ve 4T75E+05 0.08363
0.50U9E+05 0.08497
0.518E+05 0.08433
V.598E+J5 0.08544%
0.691E+05 0.08602
0.793E+05 (U.08695
0.914E+05 0.08739
0.106E+36 0.CB770
D.121E+06 0.08834
0.140E+06 C.U08870
0.160E#06 0.08935
J.164E+06 0.08946
0.179E+06 0.08953
0.185E+06 0.08851
U.213E+06 U.08849
0.245E+06 J.08813
U.28lE+06 0.0B8742
0.324E+06 0.0870l
U.372E+06 0.08671
0.427E+06 0.08569
D.491E+06 0.08551
0.565E+06 0.08542

Zs
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RE

J.6%0E+VS
J.7T37E+04
V.813E+J4%
0.832E+04
0.963E+404
0.965E+04
0.984E+04
JelLUGE+DS
O.111LE#+0S5
0.112E+05
0.113E+05
0.115E+05
J.125E+U5
0.130E+05
J.135E+05
0.145E+05
D+ 145E+05
U.145E+05
0.148E+05
0« 154E+05
J.157E+05
J. 163E+05
0.168E+05
0.163E+05
Ue LOYE+D5
0.178E+05
0.191E+05
0.194E+05
0.195E+05
J.195E+05
Je L9HE+OS
2.197E+05
0.203E+05
Je222E+05
J.229E+05
0.235E+0U5
0.261E+035
J.269E+405
0.272E+05
0.300E+05
0.302E+05
0.3VBE+05
J.345E+05
0.353E+05
J+355E405
0.395E+05
0.404E+05
0.414E+05
0.454E+05
0.4T3E+J5
0.486E+05
0.523E+05

UXG/UK

ve 05779
0.05080
0.J5935
0.05344
0.06303
0.06523
0.06135
0.35993
J.05838
0.05983
0.06629
U.V6136
0.06129
D0.06285
0.06000
0.06075
0.06127
0.05866
0.06062
0.06142
J.06161
0.06277
0.05856
D.05650
0.05771
0.05893
0.05943
0.05948
0.05705
0.05583
0.,05651
0.uU5557
0.05672
U.05694
0.05513
0.05658
0.05454
0.05582
0.05758
0.05412
0.uU5686
0.05584
0.05395
0.05595
0.05531
0.05418
0.05587
0.05545
0.05414%
0.05490
0.05485
0.05408

RE

0.536E+05
0.545E+05
0.601E+0S5
0.618E+05
0.619E+05
0.688E+05
D.701E+05
0.708E+05
0.754E+05
0.798E+05
J.BL3E+05
0.B26E+05
0.850E+05
0.854E+05
J.BIJIE+I5
0.932E+05
0.937E+05
0.960E+05
0.938E+05
0.998E+05
0.104E+06
0.108E+06
0.108E+06
0.109E+J6
0.114E+06
0.115E+06
0.11TE+06
J.119E+Q6
0.121E+06
0.123E+06
0.124E+06
0.126E+06
0.131E+06
J.133E+06
0.151E+06
0.16TE+06
0.199E+06
0.232E+06
0.265E+06
0.297E+06
0.329E+06
2.37T9E+06
0.393E+06

UXG/UK

0.05469
0.05438
0.0537¢4
0.05403
0.05416
0.05316
0.05342
0.95356
0.05312
0.05244
0.05256

0.05244

0.05223

0.05263
0.U5198

0.04954
0.05201

0.05123
0.05161

0.05194
0.05139
0.05046
0.04916
0.05096
0.05080
0.05144%
0.05033
0.05062
0.05063
0.05120
0.04920
0.U5046
0.04896
0.04960
0.04896
0.04876
0.04799
0.04746
0.U4785
0.04734
0.04690
0.04633
0.04626

@I v

nnu
o
')
W
x
X

RE

0.TT7E+04
0.906E+04
0.104E+05
U.11BE+05
0.139E+05
0.160E+05
J.189E+05
0.209E+05
J.241E+05
0.2T9E+05
0.32LE+05
0.364E+05
U.418E+05
0.482€E+05
0.556E+05
0.640E+05
0.T4BE+05
0.865E+05
0.945E+05
0.102E+06
0.103E+06
0.11L7E+06
0.11BE+06
0.136E+06
0.159E+06
0.184E+06
0.212E+06
0.245€E+06
0.281E+06
0.311E+06
0.324E+06
0.361E+06
0.363E+06
0.419E+06
0.485E+06
0.559E+06
J.630E+06

UXG/UK

0.08492
0.07303
0.071070
0.07127
0.06700
0.06531
0.06391
0.06261
0.06122
J.06043
0.06004
0.05966
0.05956
0.05895
0.05812
0.05756
0.05679
0.05590
0.05610
0. 05571
0.05495
0.05451
0.05497
0.05423
0.05365
0.05250
0.05190
0.05191
0.05122
0.05073
0.05039
0.05000
0.05031
0.04942
0.04909
0.04837
0.04814

T IO

RE

0.TOSE+04
0.768E+V04
0.BT4E+04
0.878E+04
0.101E+05
0. L03E+05
0.115€E+05
0.122€E+05
0.133E+05
0.137E+05
0.153E+05
0.159E+05
0.1T6E+05
0.178E+05
0.203E+05
0.203E+05
0.229E+05
0.234E+05
0.264E+05
0.270E+05
0.301lE+05
D.312E+05
0.357E+05
D.413E+05
0.470E+05
0.538E+05
0.592E+05
0.614E+05
0.683E+05
0.723E+05
0.725E+05
0.777E+05
0.784E+05
0.829E+05
U.909E+05
0.945E+05
0.105E+06
0.109E+06
0.117E+06
0.124E+06
0.143E+06
0.163E+06
0.189E+06
0.217E+06
0.250E+06
0.286E+06
0.317E+06
0.32B8E+06
0.361E+06
0.372E+06
0.428E+06
0.493E+06

UXG /UK

0.09869
0.07493
0.07192
0.04806
0.06249
0.07047
0.06657
0.06721
0.06616
0.06550
0.06274
0.06404
0.06129
0.06267
0.06125
0.06017
0.06047
0.05976
0.05968
0.05908
0.05958
0.05827
0.05948
0.05907
0.05883
0.05858
0.05809
0.05787
0.05767
0.05723
0.05672
0.05639
0.05634
0.05640
0.05574
0.05577
0.05508
0.05500
0.05449
0.05445
0.05399
0.05372
0.05198
0.05139
0.05181
0.05107
0.05078
0.05054
0.05015
0.05014
0.04959
0.04918

RE

J0.568E+06
0.658E+06
0.756E+06
0.873E+06
0.100E+07

UXG/UK

0.04866
0.04804
0.04752
0.04707
0.04634%

@I v
Wwne
—
.
o

RE

0.883E+04
0.102E+05
0.102€+05
0. 117E+05
D.12BFE+05
0.134E+05
0.135E+05
3.155E+05
0.157E+05
0.178E+05
0.1BOE+05
0.205€E+05
0.20TE+US
0.236E+05
0.23BE+05
0.271E+J5
0.276E+0US
0.319E+05
0.362E+05
0.416E+05
0.4B80E+05
0.553E+05
0.637E+05
0.729E+05
0.T764E+05
0.827E+05
0.870E+05
0.952E+05
0.101E+06
0.108E+06
0.110E+06
0.126E+06
D.144E+06
0.164E+06
0.1BB8E+06
0.217E+06
0.248€E+06
0.257E+06
0.279E+06
0.284E+06
0.321E+06
0.324E+06
0.337E+06
0.369E+06
0.424E+06
0.491E+06
0.562E+06
0.648E+06
0.74TE+06
0.864E+06

UXG/UK

0.06617
0.07174
0.06843
0. 07007
0.06650
0.07215
0.06943
0.06770
0.06809
0.06651
0.06676
0.06640
0.06668
0.06544%
0.06573
0.06471
0.06460
0.06390
0.06374
0.06323
0.06271
0.06216
0.06118
0.06058
0.06004
0.05984
0.05934
0.05878
0.05847
0.05819
0.05813
0.05748
0.05692
0.05652
0.05639
0.05607
0.05527
0.05488
0.05475
0.05474
0.05422
0.05407
0.05382
0.05391
0.05333
0.05278
0.05238
0.05173
0.05111
0.05046

€S



PRESTON-ERGE

BNISSE

P = 16.0 MM
H o= 1.0 MM
B = 1.0 MM

RE UXG/UK
0.596E+04 0,07270
0.6B4E+04 0.07983
0.792E+04 U.07762
0.9U9E+04 0.07772
0.105E+05 0.07459
J.120E+05 0.07282
U.121E+05 0.07394
0.138E+0S5 0.07082
J.139E+05 0.07073
0.155E+05 0.06924
0.159E+05 0.06903
J0.183E+05 0.06786
J.1B3E+05 0.06739
J.212E+05 0Q.ud703
J.243E+05 0.06619
0.287E+#05 0.06517
0.326E+05 0.06487
0.391E+05 0.06419
0.437E+05 0.06380
0.483E+05 0.06315
0.55UE+05 0.06250
0.621E+05 0.06181
0.685E+05 0.06113
0.72%5E+05 0.U06058
0.790E+05 0.06029
0.893E+05 0.05953
0.919E+05 0.05939
0.945€+05 0.05926
J. LUBE+06 0.05831
J.109€+¢06 0.05838
D.111E+06 0.05821
0.125E+06 0.05771
D.145E+06 0.05698
J.166E+06 0.05664
0.192E+06 0.05526
0.220E+06 D.U5547
0.249E+06 0.05435
0.253E+06 0.05466
0.28BTE+06 0.05391
0.289E¢06 0.05424
0.330E+06 0.05342
J.332E+06 0.05356
0.346E+06 0.05329
0.383E+06 0.05292
0.440E+06 0.05221
D.505E+06 0.05177
0.5T8E+06 0.05126
J.6T2E+06 0.U5069

@ I v

12.0 MM
3.0 MM
3.0 MM

RE

0.76VE+D4
0.867E+04
0.904E+04
0.990E+04
U.104E+05
0.114E+05
0. 1I19E+U5
0.130E+05
Ue136E+05
0.150E+05
J.155E+05
0.159E+05
0.172E+05
0.179E+US
0.182E+05
0.195E+05
0.198E+05
0.209E+05
0.227E+05
0e229E+05
N.240E+05
0.256E+05
0.265E+05
0.276E+05
0.299%E+05
0.303E+05
0.31T7E+05
0.34lE+0S
0.350E+05
0.363E+05
0.393E+05
0.455E¢05
0.524E+05
0.60UE+05
0.690E+05
J.T19E+05
0.7B8E+05
0.B74E+05
0.10LE*D6
0.116E+06
0.131E406
0.151E+06
0.173E+06
0.198E+06
D.220E+Q6
0.226E+06
0.235E¢+06
0.253E+06
0.26J0E+06
0.290€E+06
0.297E+06
0.333E+06

UXG/UK

0.07914
0.06267
0.04202
0.06306
0.04791
0.06246
U.06044
0.06221
0.06080
0.06401
0.06286
0.06896
0.06259
0.06267
0.06243
0.06846
0.06427
0.06179
0.06714
0.06378
0.06229
0.06665
0.06420
0.06198
0.06626
0.06429
0.06258
0.06648
0.06286
0.06315
0.36633
0.06560
0.06497
0.06417
0.06330
0.06033
U.06264
0.05925
0.05851
0.05781
0.05739
0.05697
0.05655
0.056u08
0.05642
0.05639
0.05623
0.05590
0.05573
0.05521
0.05514
0.05456

RE

J.339E+06
0.384E+06
0.440E+06
0.506E+06
0.584E+06
0.676E+06

UXG/UK

0.05453
0.05407
U.05343
0.05281
0.05226
0.05168

IO

24.0 MM
3.0 MM
3.0 MM

RE

0.562E+04
0.754E+04
0.998E+04
0.121E+05
0.l41E+05
0.165E+05
0.184E+05
0.221LE+05
0.254E+05
0e296E+05
0.349E+05
0.380E+05
Je451E+05
0.511E+05
0.595E+05
0.678E+05
0.737E+05
0.774E+05
0.840E+05
0.906E+05
0.956E+05
0. lOOE+06
0.111E+06
0.L27E+06
0.146E+06
0.16TE+06
0.193E+06
0.222E+06
0.246E+06
0.255E+06
0.276E+06
0.292E+06
0.310E+06
0.320E+06
0.370E+06
0.422E+06
0.492E+06
0.570E+06

UXG/UK

0.12671
0.07957
0.08272
0.07800
0.07663
0.07452
0.07340
0.07276
0.U7136
0.07052
0.07010
0.07006
0.06910
0.06841
0.06763
0.06721
0.06495
0.06629
0.06477
0.06512
0.06413
0.06454
0.06355
0.06280
0.06233
0.06197
0.06220
0.06137
0.06020
0.06039
0.05950
0.05962
0.05929
0.05875
0.05795
0.05743
0.05679
0.05629

@ I v

48.0 MM
3.0 MM
3.0 MM

RE

0. 775E+0U4
0.931E+U4
J.107E+05
0.123E+05
0. 142E+05
0.142E+05
0.163E+05
0.164E+05
0.189E+05
0.215E+05
0.246E+05
0.282E+05
0.310E+05
0.376E+05
0.430E+05
0.497E+05
0.573E+05
0.659E+05
0.753E+05
0.913E+05
0.947E+05
0.102E+06
0.L1l09E+06
0.126E+06
0.144E+06
0.l66E+06
0.192E+0U6
0.220E+06
0.252E+u6
0.282E+06
0.288E+U6
0.313E+06
0.328E+06
0.378E+06
D.434E+06
0.499E+06
0.577TE+06
0.658E+06

UXG/UK

0.07722
0.08143
0.07906
0.07452
0.07353
0.07427
0.07243
0.07140
0.07018
0.06980
0.06854
0.06718
0.06700
0.06636
0.06597
0.06572
0.06513
0.06455
0.06386
0.06274
0.06316
0.06225
0.06265
0.06212
0.06166
0.06129
0.06020
0.26040
0.05959
0.05957
0.05875
0.05850
0.05839
0.05747
0.05674
0.05592
0.05528
0.05464

o™ X o

24.0 MM
6.0 MM
6.0 MM

RE

0.960E+04
0.10B8E+05
0.123E+05
0.143E+05
0.161E+05
0.18TE+05
0.216E+05
0.246E+05
0.2B84E+05
0.327E+05
0.378BE+05
0.434E+05
0.498E+05
0.576E+05
0.664E+05
0.T64E+05
0.799E+05
0.817E+05
0.927E+05
0.949E+05
0.109E+06
0.L25E+06
0.144E+06
0.165E+06
J.191E+06
0.221E+06
0.246E+06
0.252E+06
0.288E+06
0.290E+06
0.332E+06
0.383E+06
0.441lE+06
D.506E+06
0.578E+06
0.690E+06

UXG /UK

0.07635
0.08000
0.07683
0.07531
0.07485
0.07399
0.07296
0.07242
0.07233
0.07162
0.07094
0.07018
0.06970
0.06888
0.06815
0.06719
0.06674
0.06820
0.06588
0.06749
0.06668
0.06594
0.06527
0.06497
0.06444
0.06357
0.06384
0.06272
0.06213
0.06233
0.06137
0.06070
0.05993
0.05927
0.05859
0.05789

va



PRESTON-ERGEBNISSE
P = 48.0 MM
H = 6.0 MM
B8 = 6.0 MM

RE UXG /UK
J.851E+04 0.08601
D.106E+05 0.08779
J.121E+05 U.08662
0.137€E+05 0.08312
0.162E+05 0.08209
0.183E+405 0.08076
0.210E+05 0.07931
0.243E+05 0.07886
0.28lE+05 0.,07810
0.323E+05 0.07835
J.373E+05 0.07754
J.425€+05 0.07625
0.494E+05 0.07590
0.561E+05 0.07524
0.64TE+05 0.07444
0.741E+U5 0.07354
0.757€+05 0.07143
0.855E+405 0.07230
0.918E+05 0.07020
0.106E+06 0.06941
0.122E+06 0.06879
J.l41E+06 0.06832
0.l62E+U6 0.06797
J.188E+06 0.06745
0.216E+06 0.06650
0.249E+06 0.06539
0.253E+06 0.06630
0.279E+06 0.06473
0.290E+06 0.06530
0.333E+06 0.06450
0.38l1E+06 0.06354%
0.439E+06 0.06252
0.505E+06 0.06185
0.582E+06 0.06102

®® I v

96.0
6.0
6.0

RE

0.7T61LE+Q4
0.883E+04
0.104E+05
0.118E+05
0.134E+05
0.157TE+05
0.1B2E+05
0.212E+05
0.240E+05
0.278E+05
J.31BE+0S5
0.369E+05
0.421E+0Q5
0.4B5E+05
0.551E+05
0.55TE+05
0.640E+05
0.642E+05
0.741E+05
0.74TE+D5
0.847E+05
0.850E+05
0.9T0E+05
0.113E+06
0.128E+06
0.148E+06
0.L6TE+D6
0.191E+006
0.194E+26
0.211E+06
0.221E+06
0.244E+06
J.253E+06
0.27JE+D6
0.280€+06
0.321E+06
0.370E+06
0.424E+06
0.489E+06
D.564E+06

MM
MM
MM

UXG /UK

V.10176
0.09591
J.09185
0.08952
0.08679
0.08533
U.08250
0.08082
0.98015
0.07938
0.07898
0.07814
0.07754
0.07689
0.07589
0.07595
0.07522
0.07503
0.0T434
0.07446
0.07367
0.07350
0.07294
0.u7218
0.37163
0.07109
0.07187
0.J7108
0.06997
0.06911
0.,06901
0.06828
0.06803
0.06754
0. 06730
0.06655
0.06553
0.06487
0.06394
U.U6332

@« I ©

192.0 MM
6.0 MM
6.0 MM

RE

0.465E+U%
0.527E+04
D.613E+04
J.699E+04
0.803E+04
0.B850E+04
0.926E+04
0.990E+04
0.107TE+05
0.117E+05S
0.121E+05
0.134E+05
U.L41E+05
0. 151E+05
0.161E+05
U.168E+05
0.187E+05
0.197E+05
0.213E+05
0.22BE+05
0.247E+05
0.270E+05
0.282E+05
0+304E+05
0«325E+05
0.351LE+05
0.403E+05
0.468C+05
0.533E+05
0.612E+05
0.711E+05
0.743E+05
0.850F+05
0.85TE+05
Je.963E+05
J.110E+06
0.127E+06
Ve L4GE+06
0.168E+D6
0.192E+06
0.221E+06
0.225E+06
0.251E+06
0.253E+06
0.286E+06
0.290E+06
0.332E+06

UXG/UK

0.07888
0.07938
0.08235
0.09651
0.09356
0.08236
0.08391
0.08659
0.08240
0.08365
0.08324
0.08206
0.07890
0.08016
0.07784
0.07897
0.07469
0.07761
0.07430
0.07576
0.07286
0.07573
0.07386
0.07550
0.u7356
0.07538
0.07509
0.07469
0.07443
0.07386
0.07339
0.07296
0.07000
0.07260
0.06959
0.06943
0.06874
0.06818
0.06761
0.06774
0.06687
0.06763
0.066617
0.06582
0.06493
0.06568
0.06472

RE

0.379€E+06
0.465E+06
J3.502E+06
0.58UE+06
0.669E+06
0.773E+06
0.868E+06

UXG/UK

0.06194
0.06249
0.06201
0.061l14
0.06021
0.05932
0.05871

@®Iv

[ (I ]
-
.
W

RE

0.442E+04%
0.509E+04%
0.569E+04
0.651E+uU4s
V.7TTO0E+04
J.890E+04
0.990E+04
0.118E+05
0.133E+05
0.154E+05
0.176E+05
0.L77E+05
0.177E+0S
J.203E+05
0.235E+05
0.268E+05
0.3Ll1E+05
0.357E+D5
0.408BE+05
0. 469E+05
0.541lE+05
0.621E+05
0.715E+uU5
0.897E+05
0.955E+05
0.105E+06
J.110E+06
0.126E+06
0.145E+06
0.165E+06
0.191E+06
J.218E+36
0.249E+06
0.251E+0Ub
0.28lE+06
0.286E+06
0.323E+G6H
J.326E+06
0.327E+06
0«328E+06
0.328E+06
Je329E+06
0.373E+06
0.429E+06
0.494E+06
Ue568E+06
0.656E+Ub
0. 753E+06
0.87JE+06
0.992E+06

UXG/UK

0.L137T
V.0988U
0.09770
0.05701
0.08406
0.07985
V.u8l03
J.06761
0.06932
0.068B4U
0.06676
0.06634%
0.06497
0.06524
0.06440
0.06362
U.06406
0.06370
U.06339
0.06304
0.06283
0.06211
0.06140
0.06009
0.05887
0.05936
0.05853
0.05799
0.05762
0.05729
0.05650
0.05682
0.05630
U. 05691
0.05627
0.05580
0.05571
3.05505
0.05497
0.05590
0.05508
0.05475
0.05513
U.05456
0.05411
0.05358
0.05241
0.05227
0.05194
Ja05112

P IO

12.0 MM
1.5 MM
0.3 MM

RE

0.509E+04
J.616E+04%
J.T19E+04
0.823E+04
0.957E+04
0.983E+04
0.109E+05
0.111E+0Q5
0.127E+05
0.133E+05
0.144E+05
0.146E+0S
0.165E+05
0.167E+05
0.192E+05
0.229E+05
U.251E+05
0.2B8BE+U5
J.332E+05
0.382E+05
Ue439E+05
0.504E+0G5
0.579E+05
0.673E+05
0.768E+0S
0.825E+05
0.B833E+05
0.927E+D5
0.947E+05
J.107E+06
0.110E+06
0.125E+06
0.144E+U6
J.165E+06
0.193E£+06
0.221E+06
0.254E+06
0.255E+06
0.291E+06
0.291E+D6
J.323E+06
0.333E+06
J«385E+06
0.442E+06
0.5U9E+U6
0.584E+06

UXG/UK

0.10916
0.08522
0.08083
0.68029
0.07637
0.07164
0.07359
0.07559
0.UT401
0.07209
0.07211
0.07179
U.07099
0.07061
0.06964
U. 06797
0.06763
0.06783
0.06770
0.06726
J.06699
0.36615
0.06561
0.ub4T7
0.06395
0.06338
0.06325
0.06276
0.06237
0.06170
0.06152
0.06092
0.06034
0.06026
0.05864
0.05889%
0.05842
0.05981
0.05775
0.05855
0.05720
0.05779
0.05692
0.05627
0.U5553
0.05481

QS



PRESTON-ERGERNISSE

I I
[T
[«

.
wn

KF

J.995E+04%
0.115E+U5
D.131E+035
0. L4HE+D5
U.175E+J5
0.204E+35
D.231E+U5
0.265E+05
0.306E+05
0.351E+05
J.4U3E+OS
0.4406E+05
Ue4aT2E+05
D.53TE+05
J.615E+05
0.T13E+05
0. B60E+UD
U.955E¢05
Je999E+05
J.104E+06
J.116E+06
J.120E+06
0.138E+06
Q.158E+ub
JU.181E+06
0.211E+06
Ve239E+06
0.243E+056
0.27BE+06
0.279E+06
0.319E+06
0.322E+06
0.360E+06
0.368E+ 06
0.424E+06
J.4GLE+06
Q.565E+36
V.655E+06
J.753E+06
J.860E+06

UXG/UK

0.05821
U.J621%
0.)6246
0.06106
0.06031
U.J6u03
J.05940
2.05827
0.05818
0. 05795
0.35773
0.035761
0.05753
0.05716
0.U5658
0.05572
0.05485
3.05521
0.05422
0.05463
0.05356
0.05409
0.05355
0.35320
J.05279
0.05125
0.uU5136
0.05152
0.05026
0.05083
0.04967
0.05013
0.04965
0.04905
0.U4841
0.064762
0.06724
0.04665
0.04609
0.04555

> I

de0 MM
0.5 MM
1.5 MM

nonon

RE

0.967E+04
0.1USE+ULS
0.L20E+05
0.138E+05
0.161E+D5
0. 1B88E+05
0.215E+05
0.243E+05
0.28LE+0S
0.326E+05
0.375E+U5
0.429E+05
J.432E+05
0.49TE+D5
0.573E+05
0.658E+J5
0.759E+05
0.9GlE+05
0.95BE+0S5S
0.104E+06
0. 103E+U6
0.117E+O6
N 126E+V6
Q.144E+06
0.166E+06
0. 192E+06
0.221E+06
0.254E+06
0.268E+06
0.287E+06
U.291E+06
Oe334E+06
0.335E+06
3.372E+306
0.386E+06
0.442E+06
0.508E+06
J.586E+06
0.672E+06
0.7T75E+06
0.B896E+06

UXG /UK

0.04987
0.06495
0.06712
0.06610
0.065u2
0.06448
0.06268
0406260
0.06200
Q.06141
0.06089
0.06042
0.06000
0.05962
0.J5889
0.05798
0.05710
0.05604
U.05521
0.05515
0.05483
0.05458
0.uU5409
0.05336
0.05309
0.05%200
0.05160
0.05164
0.05182
0.05128
0.95096
0.05035
0.05057
0. 35000
0.U5000
0.064923
0.J4880
0.04830
v.04782
0.04736
0.04679

DI v

[ 1}
o
.
v

RE

0.757E+04
J.869E+04
U« 996E+04
J.L15E+05
0.132E+05
0.153E+05
3.159E+05
0.176E+05
0.179E+05
0.200E+05
0.203E+05
U.231E+05
0.233E+05
J.263E+05
0.266E+05
0.305E+05
0.305E+05
0.345E+05
0.403E+05
0.460E+05
0.529E+05
U.608E+05
Ue698E+05
J.845E+05
0.896E+05
0.982E+05
0. 104E+06
0.1l11E+06
J.L18E+06
0.137E+06
0.156E+06
J.158E+06
0.159E+06
0.180E+ub
0.206E+06
0.242E+06
0.279E+06
0.280E+06
J.321E+06
0.325E+06
0.351E+06
J.373E£+406
0.428E+06
J0.493E+06
0.570E+06
J.652E+06
0.755E+06
0.875E+06

UXG/UK

0.37224
0.07477
0.07414
0.07247
0.06905
0.06709
0.06318
0.06410
0.06201
0.06225
0.06115
0.06041
0.05961
0.05904
0.05930
0.05933
0.05851
0.05925
0.U5915
0.05879
0.05811
0.05764
0.05700
0.05637
0.05579
0.05543
0.05516
0.05494
0.05477
0.05412
0.05388
0.05399
0.05385
0.05366
0.05356
0.05220
0.05170
0.05286
0.05110
0.05189
0.05077
0.05135
0.05062
0.05011
0.04956
U V4905
0.04850
0.04795

NACHMESSUNGEN

I v

43.5

192.0 MM
6.0 MM
6.0 MM

RE

0. 796E+04
0.883E+04
0. 102E+05
O.117E+U05
0.135E+05
0.155E+05
J.L79E+0O5
0.207E+05
0.238E+05
0.272E+05
0.318E+05
0.360E+05
D.414E+05
0.475E+05
J.547E+05
0.634E+05
0.727E+05
3. 795E+05
V.872E+U5
J.974E+05
0. LOBE+06
U.124E+406
D.142E+06
0.162E+06
0.185E+06
0.213E+06
Ve 245E+U6
0.278E+06

mm

UXG /UK

0.07974
0.07832
0.07446
0.07500
0.07300
0.07073
0.07079
0.06969
0.06915
G.06912
0.06982
0.07086
0.07108
0.07112
0.07119
U.0T7102
0.07103
0.07069
0.07047
0.06983
0.06939
0.06867
0.06815
0.06762
0.06756
0.06639
Us06531
0.06446

A = 89 mm

P = 192.0 MM

H = 6.0 MM

B8 = 6.0 MM
RE UXG/UK
0.101E+05 0.05266
0,1l16E+05 0.064006
0.134E+05 0.06333
0.154E+05 0.06503
J.155E+05 0.06426
0.177E+05 0.06372
J.205E+05 0.06431
0.241E+05 0.06405
0.272E+#05 0.06353
0.310E+05 0.06376
0.356E+05 0.06400
0.412E+05 0.06389
0.472E+05 0.06352
Je542E+05 0.006267
0.632E+05 0.06170
0.729E+305 0.06119
0.87T4E+05 0.06028
0.949E+05 0.05930
0.L02E+D06 0.05934
0.1U4E+06 0.06014
0.1U6E+06 0.05917
0.122E+06 0.05908
0.140E+06 0.05838
0.161E+36 0.05798
0.186E+06 0.05713
0.213E+06 0.05708
0.245E+06 0.05613
0.282E+06 0.05524
0.317E+06 0.05473
J.325E+06 0.05439
0.330E+06 0.05432
0.367E+06 0.05396
0.419E+06 0.05339
| 0.483E+06 0.05290

A = 177 mm

P = 192.0 MM

H = 6.0 MM

B = 6.0 MM
RE UXG/UK
0.615E+04 0.05750
0.758E+04 0.075u6
0.858E+04 0.08134
0.988E+04 0.07767
0.114E+05 0.07532
0.130E+05 0.07223
0.149E+05 0.07002
0.150E+05 0.07002
0.173E+05 0.06752
0.199E+05 0.06575
0.232E+#05 0.06404
0.264E+05 0.06288
0.304E+#05 0.06219
0.351E+05 0.06128
Ue402E+U5 0.006115
Je464E+05 0.06018
0.534E+05 0.05955
0.631E+05 0.05764
0.70U4E+05 0.05821
0.840E+05 0.05744
J.975E+05 0.05714
0.981E+05 0.05693
0.107E+U6 0.05651
0.107E+06 0.05¢67
0.124E+06 0.05611
0.142E+06 0.05559
J.163E+06 0.05518
0.188E+06 0.05423
0.216E+06 0.05373
0.249E+06 0.05364
0.28LlE+06 0.05263
0.286E+06 0.0528¢6
0.314E+06 0.05212
0.327€+06 0.05219
0.348E+06 0.05204
0.370E+06 0.05134
0.421E+06 0.05074
0.488E+06 0.05021
0.562E+06 (0.04980

9¢



P = Le2 MM H = u.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. 11
MITTL. PROFILUGESCHw. UP
VOLUMETR. KANALHOEHE HV
PROFILULAENGE RAUH Lk
PRCFILLAENGE GLATT LG
SCHJUBSP.GESCHheRAUH UXR

SCHUBSP.GESCHWLGLATT UXG

NULL SCHUB SPANNUNG  Lr/HV
RAUHE ZONE
Y{MM) UI(CA/S)  U/UMAX
1.21 8.38 0.514
l1.71 8.31 Ce510
2.21 Ge.49 0.582
2.71 10.%4 Je 671
3.21 11.43 0. 760
3.71 11.96 0.733
4.71 L2.60 0772
5.71 13.25 0.812
6.71 13.76 0.944
BaTl l4.42 v.884
16.71 14,54 J.916
12.71 15.38 0.943
14.71 15.83 0.971
L6.71 l6e12 0.988
18.71 16.30 V.999
20.71 16.31 1.000
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 2.61 0.160
0.48 3.08 Ue 189
0.59 3.74 0.229
0.69 4.02 04246
0.80 4.89 0300
1.00 6.12 0.375
1.20 7.02 0.431
1.40 7.93 0.486
1.90 S.60 0.588
2.40 10.87 0.666
2.50 11.49 0.704
3.40 12.23 0.750
3.90 12.49 J.766
4.40 12.78 C.784
5440 L3.38 C.820
6440 13.81 0.847
T.40 14.22 0.872
8.40 14.¢8 0.900
9.40 14.51 C.914
10.40 15.14 0. 528
11.40 15.36 Ge.941
13.40 15.80 0.969
15.40 16.08 0.986
17.40 16.30 0.999

U = Ues Mm
= VeBdDLHUG
= 13.92 (M/3
= LaebE CM/S
T 39.925 MM
= 21l.985 “M
= 17.940 MK
= Veta CM/S
= veds CM/S
= Je55u7
Y/H U+
4.02 3.51
2.65% g.d4
Te36 lo.lu
9.03 il.b64
lU.69 12.1¢
12.36 12.72
15.66 13.4C
19.v3 14.09
22.36 l4.84
29.03 15.34
35.69 15.90
42436 16.3¢
49.03 l6.84
55.69 L7.15
62.36 17.35
69.03 17.35
Y+ U+
3.17 3407
441l 3.63
5.01 4.41
5.88 4.73
6.76 5.76
8.51 7.21
10. 24 8.217
11.95 9.34
1617 11.30
20.42 12.8C
24.67 13.53
28.85 14.40
33.09 l4.71
37.33 15.05
45.81 15.7¢
54.28 16.27
62.31 16475
10«73 17.28
79.15 17.56
87.57 17.82
95.98 18.08
112.82 18.61
129.€65 18.93
146.49 19.19

P = le2 MM H = U.3 MM
KRFYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE WV
PROUFTILLAENGE RAUH LR
PRGFILLAENGE GLATY LG

SCHUBSP.GESCHw.RAUH  UXK
SCHUBSP.GESCHW . GLATT UXG

NULLSCHJUBSPANNUNG  LR/HV
KAUHE ZUNE
YIMM) JICM/S)  J/UMAX
1.21 1219 Se531
1.71 12.94 C.564
2.21 L4.73 Leb4s
2.71 L6.00 J.697
3.21 loa19 0.752
3.71 17.23 J. 751
4,71 18.0u 0.785
5.7i 13.69 0.515
6.71 19.32 U.842
BaT1l 20.25 0.8863
10.71¢ 20.94 C.913
12.71 2l.68 0.945
14.71 22.14 C.965
16,71 22.57 0.564
18.71 22.82 0.995
20.71 22.9% l.yu0
22.71 22.76 C.392
GLATIE Z0ONE
Y(MM) D(CM/S)  U/UMAX
Ue37 4.90 vell3
O0.48 5.67 J.267
0.59 Te04 0.307
0.69 8.02 0.350
0.8y Seu? 0.365
1.0 11.03 J. 481
1.20 12.22 0.533
le4U 13.23 C.5176
1.90 15.04 0.656
2.40 16.903 0.699
2.90 16.917 L. 740
3.40 17.60 0.767
3.90 17.90 L.780
4.40 18.36 C.800
5440 19.0u C.328
6e4 19.46 C.848
T.40 20.08 0.872
Be4U 20.28 0.d84
940 20.90 0.911
10.40 2l.14 0.921
11.40 21.317 G.932
13.40 22.10 Ca963
15.40 2242 0.977

4 = Ued MM
= Vl12TE+U5
= 19.64 CM/S
= 16.20 CM/S
= 39.925 MM
= 24,027 H4M
= lb5.898 MM
= lo42 CM/S
= Leld CM/S
= U.6ULl
Y/H U+
4.02 .61
5.¢€6 Sie L4
T.36 10.al
S.03 11.30C
10.65 1l1.8¢€
12.36 12.17
15.66 12.72
1903 13.2C
22.36  i3.065
29403 l4.31
35469 14.79
42.36  i%5.31
43.03 15.¢64
55.69 15.5%
62.36 16.12
69.03 lé.21
75.6G 16.07
Y+ U+
4.31 4.25
HeSH 4.93
6.81 Gel2
8.02 0.Y7
S.21 T.87
11.57 $.58
13.92 lu.62
16425 1lla.4b
22.04 13.0¢
27.83 13.92
33.62 14.74
39.41 15.28
45.09 15.54
50.87 15.95
62.42 16.5u
7397 16490
85.52 17.317
97.G7 17.61
108463 1lE.Ll5
119.89 18.36
i3l.42 18.56
154.47 19.16
177.52 19.47

P = 1.2 MM H = (0.3 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. V18
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOFHE HV
PROFILLAENGE RAUH LR
PKOFILLAENGE GLAYT LG

SCHUBSPL.GESCHALRAUH  UXR
SCHUBSP.GESCHW.SLATT UXS

NULLSCHUBSPANNUNG  LR/HV
RAUHE Z0ONE
Y(MM)  UICM/S)  J/UMAX
1.21 16.67 C.567
1.T71 17.94 C.6lu
2.21 16.66 Ue 670
2.71 2U.0H Ca710
3.21 21.42 U729
3.71 21.79 J.741
4a71 22.93 C. 180
5.71 23.98 C.B16
6.71 24a T G840
B.T1 26.03 C.386
1J.71 27.01 G.916
12.71 27.81 C.%46
l4.71 28.64 0.974%
16.71 25.24 0.995
18.71 25.36 C.999
20.71 29.40 1.300
22.71 25.39 1.00C
GLATTE ZONE
Y{MM) U(CM/S) U/UMAX
Ue3d? T.34 G.267
Ue4l S.14 C.311
0.59 LC.60 Ja363
0. 65 12.U01 0.406
U.80 13.16 C.449
l.02 L15.29 0.520
1.20 16.43 0.55%
1.49 17.73 0.6C3
L.90C 15.76 Ue6172
2.4y 20.93 0.712
2450 21.63 C.736
3.49 22.26 0.757
3.90 22.-84 6.777
4440 23.24 C.761
Sty 23.90 0.815
6.40 24.94 0.848
T4 25.70 0.874
8.40 26.22 0.892
9.40 26.73 L.909
10.40 27.47 0.924
Ll.4u 27.64 Ce540
13.40 28.38 G.965
15.40 28.97 0.985

B = Us3d MM
= U.158E+C5
= 2456 CM/S
= 24.82 CM/S
= 39,925 FM
= 23,653 MM
= 16.272 MM
= 1.75 CM™/S
= la4b CM/S
= 0.5924
Y/H U+
4.02 G.54
5.6 1C.2¢
7.36 il.z2¢
9.u3 Ll.v4
lu.6S5 12.25
12.36 12.4¢
15.66 ole
1$.03 13,71
22.36 L4.13
29.3032  l4.8%
35.65 15.45
42.36 15,90
49.03 16.38
55.6% 16,73
62.3¢ 16.76
69.u3 le.Bl
75.65 16,81
Y+ U+
5.4l 5.40
7.01 €.3U
be56 7.35
15.07 g.28
11.57 S.LS
l4.54 16.54
17.48 11.33
2u-4l 12.22
27.68 13,63
34.96 l4.43
42.23 14.91
49.36 15.3%
56.65 15.75
63.50 16.02
18.42 16.52
92.93 17.20
L07.44 17.72
121.96 18.08
136,47 18.42
150.62 18.73
1€¢5.10 19.0¢
194.06 16.57
223.02 19.97

p = l.2 M4 H = Ua3 MM
RFYNCLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRUFILGESCHW. P
VOLUMETR. KANALWOEHE HV

PROUF ILLAENGE RAUA LK
PROFILLAENGE GLATT LG

SCHUASP.GESCHmokAUH  UXR
SCHU3SP.GESCHW.GLATT Uxu

NULL SCHJUBSPANNUNG  LK/HV
KAUHE ZONE
Y(MM)  UICM/S)  U/UMAX
1.21 15.70 0.513
L.71 23.2¢06 0.605
2.21 24454 Uab4S
2.71 26.26 C.bU3
3.21 271.46 C.715
3.71 28.53 G.743
4.71 29.9v ve 178
Sa71 31.13 C.d10
6.71 32.1u 0.835
8.71 33.74 0.878
10.71 35.12 Ce9l4
12.71 36.15 a941
14.71 37.01 C.963
16.71 37.71 J.581
18.71 3B.2v G564
20.71 38.42 1.000
22.71 38.30 £.997
24.171 37.81 C.984
GLATTE IGNE
YiMM)  UICM/S)  U/sUMAX
0.37 11.38 0.296
0.48 13.1v {341
¢.59 15.26 Ue398
0.639 17.27 J. 449
0.80 18.75 C.488
1.00 20.99 U.546
l.20 22.52 G.586
L.40 24.10 0.627
1.990 26.14 C.68u
2.40 27.29 Co?l0
2.90 28.40 C.739
3.40 29.19 C.76C
3.90 29.90 0.778
4.4G 3Ge54 C.795
5.40 31.71 0.825
6.40 32.65 C.850
7.40 33.49 0.871
8.40 34.15 U.889
9.40 34.85 Q.9u7
10.40 35.28 G.G18
1l.40 36.11 -0.940
13.40 37.02 0.963

B = el
= Ce204E¢
= 31.890
= 32,82
= 39.925
= 25.612
= 14.253
= 2435
= l.75
= Jeb43C

Y/H
4.02
5.€%
7.30 1
9.3 |

lv.e9 1

12.36 1

15.€66 1

19.v> 1

22.36 )

29.03 1

35.09 1

4le.36 L

47.03 L

55.09 1

62.3¢ 1

69.03 1

75.69 L

82.36 1

Y+

be.45

d.36
lu.20C
lz.0y

13.78 1

17.32 1

20.83 1

24426 1

32.91 1

4le.55 1

50.20 1

58.84 1

6T.45 L

16.13 1

93.43 1
llue.72 1
128.01 1
145.30 1
162.59 1
179.88 2
197.18 2
231.76 2

MM

c5
CHM/S
CM/s

VM
MM
P

CM/5
CM/S

3.34
.85
Ue60
1.1¢&
let7
2.13
20171
3.23
3465
4434
4.93
5.37
5.73
6.03
6424
6433
6.28
&eul

6.46
1.48
8.72
G.85
C.70
1.98
2.85
3.7%
4.91
5457
6.20
6.65
7.0¢
Te42
8.06
8.62
S.l1
S48
989
.13
U.60
la12

LS



P = la2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PRCFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM)} UICM/S) U/iMAX
l.21 26.93 0.584
L.71 28458 C.620
2.21 30.70 0.666
2.71 32.15 C.697
3.21 33.27 0.721
3.71 34.19 0.742
4.71 35.73 0.775
5.71 37.04 0.803
671 38.42 J.833
8.71 40.18 0.871
10.71 41.98 G.910
12.71 42.99 G.932
14.71 44.40 0.963
16.71 45,25 L. 9681
18.71 45.80 0.993
20.71 46.11 1.00C
22.71 45.97 0.997
24.71 45.44 ¢.985
26.71 44.46 C.564

GLATTE ZONE

YUMM)  ULCM/S)  U/UMAX
9.37  15.37 0.333
0.48  17.59 C.381
0.59  20.12 C.436
0.6  22.17 0.481
U.80  24.06 0.522
1.00  26.29 0.570
1.2 27.8% 6.605
1.43  25.25 0.634
1.90 31.42 Ce 681
2.40  32.73 C.71u
2,90  33.96 C.737
3.40  35.05 C.761
3.90  35.93 C.779
4.40 36,77 0.797
5.40 38.17 c.828
6.40  36.21 0.850
7.40  40.32 0.874
B.40 4l.17 0.893
Se40  41.86 C.50E

10.40  42.67 0.925

11.40  43.24 0.938

B = 0.3 MM
= U.252E+05
= 38.18 CM/S
= 38.26 CM/S
= 36,925 MM
= 264742 MM
= 13.183 MM
= 2.89 CM/S
= 2.u3 CM/S
= 0.6698
Y/H U+
4.02 9.33
5.665 S.G1
7.36 1lu.64
9.03 1l.14
10.69 11.53
12.36 11.85
15.6% 12.3¢€
19.03 12.84
22.36 13.32
29.03 13.92
35.69 14.55
42.36 14.5C
49.03 15.39
55.69 15.69
62.36 15.88
69.03 15.98
75.65 154,93
B82.3¢ 15.75
89.63 15.41
Y+ U+
7.81 7.59
L0U.13 8.66
12.3% 9433
14.54 10.95
l6.6& 11.88
20.94 12.498
25.18 13.77
2Y.4U l4.43
39.78 15.51
50.12 lé€a.lc
6us5% 16.7¢
T6.97 17.32
8l.4U 17.74
Sl.6l 18.15
112.42 18.84
133.23 19.3¢
154.03 19.90
174.43 2C.32
195.19 20.6¢
215.55 21.06
235.04 21.35

P = Le2 MM H = Q.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHR. UP
VOLUMETR. KANALHOEHE HvV
PROF [LLAENGE RAUH LR
PROFILLAENGE GLATY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG  LR/HV
RAUHE ZUONE
Y{MM)  JICM/S)E  U/JMAX
l.21 32.49 0. 601
1.71 34.00 C.628
2.21 35.64 0.664
2.71 37.53 C.694
3.21 38.75 CaTlé
3.71 39.96 J3.739
4.71 4l.94 0.775
5.71 43.50 0.804
671 44.93 L. 432
8.71 47.36 0.875
10.71 45.23 0.910
12.71 50.79 0.939
14.71 52.u1 Ce961
l6.71 53.15 C.982
18.71 53.81 C.595
20.71 54.10 1.000
22.71 54.04 U.95%9
24.71 53.54 0.990
26.71 52.€5 C.G73
GLATTE ZOME
Y{MM)  J(CM/S)  U/7uMaX
0.37 i9.40 Ce359
0.48 21.54 C.406
V.53 24.99 0.462
0.66 27.14 C.502
0.8 29.10 €.538
L.2d 31.170 t.586
1.20 33.62 C.622
l.40 34.83 0.644
1.90 37.1¢ G. 686
2.40 38.76 C.716
2.99 36.92 C.738
3.40 4l.138 0.761
3.90 42.22 2.780
4.40 42.98 C.794
5.40 44,77 0.828
6.40 45.93 0.849
7.40 47.20 0.872
8.40 48.24 0.892
940 45.17 0.909
10.40 50429 0.929
11.40 51.22 C.947

B = 0.3 MM
= («294E+05
= 44.94 CM/S
= 44467 CM/S
= 39,925 MM
= 27.132 MM
= 2793 MM
= 3.42 CM/S
= 2.35 CM/S
= 0.6796
Y/H U+
4ei2 $.50
5.¢6 S.54
7.36 1U.51
9.03 10.97
10.66 11.32
12.36 1l.68
15.65 12.2¢
19.03 12.72
22436 13.14
25.23 13.85
35.59  l4.40
42.36 l4.8>
49.33  15.21
55569 15454
62.3¢ 15.74
69.03 15.82
75.69 15.80
B2.36 15.66
89.C3 15.44C
Y+ U+
de33 3.26
Lleus G.34
13.96 lu.b4
1639 1lle5¢
LB.E2 12.35
23.6% 13.50
28+.44 14.32
33.21 14.83
45.04 15.80
56.E8 16.51
65.71 17.00
80.54 117.54
92.38 17.98
104.21 18430
127.88 16.07
i5L.55 19.56
175.22 20.1C
198.89 20.54
222456 20.94
246.22 2l.41
271.17 21.81

P = 1.2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHURSP.GESCHW .RAUH UXR
SCHUBSP«GESCHWGLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) U(CM/S) U/UMAX
1.21 35.54 0.594
1.71 31.22 C.623
2.21 35.67 0.663
2.71 4l.18 0.689
3.21 42.95 Ue718
3.71 44.10 G.738
4.71 46431 0.775
5.71 47.83 J.800
6.T71 49.40 0.826
8.71 51.85 C.867
10.71 53.90 C.901
12.71 55.74 G.932
14.71 57.38 C.9%6u
16.71 58.48 C.978
18.71 55.46 G.9%94
20.71 56.72 0.96¢%
22.71 55.79 L.J00
24.71 59.28 0.991
GLATTE ZONE
Y(MM) U(CM/S) U/uMax
0.37 25.86 0.432
U438 295.03 0.486
0.56 31.73 J.531
0.69 33.72 G.564
0.80 35.0l G.586
l.ud 37.65 0.630
1.2 36G.43 J.0659
la4d 40.20 0.672
1.90 42.99 0.719
2.40 44.53 C.745
2.90 45.89 0.767
3.49 46.95 0.785
3.90 48.04 U803
4.4C 48.94 0.818
5.40 50.57 U Bab
640 51.82 0.867
7.49 53.21 J.890
B.40 54.26 J.907
9.40 55.07 0.921
10.40 55.62 C.930
11.40 56.55 V. 946
13.40 58.21 C.974

B = U.3 MM
= 0.321E+05
= 49.36 CM/S
= 51«17 CM/S
= 39.925 MM
= 24.527 MM
= 15.398 MM
= 3.57 CM/S
= 2.83 CM/S
= 0.6143
Y/H U+
4.02 $.97
5.65 1C.44
7.36 1ll.l2
9.03 11.55
10.69 12.C4
12.36 12.37
15.69 12.95
19.u3 13.41
22.36 13.85
29.G3 l4.54
35.69 15.11
42,36 15.63
49.03 16.065
55.69 16.4C
62.36 16.61
69.L3 1l6.74
15.69 16.717
82.36 1€.62
Y+ U+
10.44 Sel5
13.54 19.28
16452 11.23
19.44 11.93
22.33 12.3%
28.06 13.32
33.74 13.95
39.36  14.22
53.43 15.22
67.47 15.76
8l.51 1l6.24
$5.55 16.62
105.58 17.00
123.62 L7.32
151,70 17.9C
179.78 1B.24
207.85 18.83
235.53 19.2C
264.0L  19.4S
292.09 16.68
320.16  2V.01
376432 20.60

p = 1.2 MM H = 0.3 MM
REYNGLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXKR

SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE 20NE
Y(MM)  UICM/S) U/ZUMAX
le21  46.92 0.601
1.71  48.92 0.627
2.21  51.91 0.665
2.71  53.64 €.688
3,21 55.48 CaTll
3.71 57.19 0.733
4.71 60,00 G. 769
5.71 62.12 U796
6.TL  64.28 0.824
8.71 67.23 0.862
10.71 70.01 0.897
12.71 72.32 C.927
14.71 74.08 0.950
16.71 75.95 G.974
18.71 77.12 €.989
20.71 78.01 1.000
22.71 77.78 0.997
24,71 77.31 C.991
GLATTE ZUNE
Y{MM) ULCM/S) U/UMAX
U.37  35.47 04455
.48  3B8.72 C.456
U.59 42.28 0.542
.69  44.54 G.571
0.8u  46.60 0.597
1.00  45.45 0D.634
1.20 51.29 0.657
l.40  52.71 C.676
1.90 55.80 0.715
2.40 57.81 0.742
2.9  55.47 0.762
3,40  61.10 G.763
3.90  62.41 C.800
4.40  63.72 C.817
.40  65.69 0.842
6.40 67.58 0.B66
7.4  69.16 0.887
8.40 T0.72 U.S07
9.40  72.05 0.52%
10.40  73.26 0.939
1l.40  74.20 0.951
13.40  75.93 0.973

B8 = 0.3 MM
= U.4l1lE+0S
= 63.60 CM/S
= €6.26 CM/S
= 39.925 NM
= 254799 MM
= 14.126 MM
= 4.70 CM/S
= 3.48 CM/S
= 0.6462
Y/H Us
4.02 5.98
5.65 10.41
7.36 1ll.04
G.02 1ll.41
10.69 11.8C
12.36 12.17
15.69 12.17
19.03 13.22
22.36 13,68
29.03 14.3C
35.69 14.90
42.36 15.3%
49.U3  15.7¢
55.69 1l6.16
62.36 16.41
69.03 16.60
75.6G 16.55
82.36 16.45
Y+ U+
12.92 1¢.20C
16,74 1l.l4
20.42 l2.16
24¢.04 12.81
27.61 13.4C
34.69 l4.22
41.73 14.75
48.71 L5.1¢
60.G7 16405
83,43 1€.64
100.79 17.1C
118.15 17457
135.51 17.95
152.87 18.32
187.59 18.8$%
222.31 19.42
257.64 16.36
292.44 2C.34
327.24 2G.72
3£2.05 21.01
356.85 21.34
466.45 2l.B4
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P = 1.2 MM H = 0.3 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW., UP

VOLUMETR. KANALHDEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCH®«RAUH UXR
SCHUBSPL.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM)  U(CM/S) U/sUMAX
1.25 S5le 40 0.572
1.75 53.55 0.596
2.25 57.19 0.636
2.75 55.33 €. 660
3.25 61.87 0.688
3.75 63,49 C. 706
4.75 66.80 0.743
5.75 66.11 C.769
6.75 72.01 0.801
8.75 75.88 0.844
10.75 79.35 0.883
12.75 82.12 0.914
14.75 84.72 0.943
16.75 86.82 0.966
18.75 8649 C.984
20.75 8%.51 C.956
22.75 85.88 1.000
24,75 89.50 C.996
GLATTE ZONE
YUMM)} UICM/S)H  U/UMAX
0.33 41.50C 0.462
0.44 45.17 0.503
0.55 49.50 0.551
C.65 52.40 0.583
CG.75 54.66 0.608
G.36 57.77 0.643
l.16 59.80 0.665
1.36 62.21 0.692
1.86 64.71 0.720
2.36 67.35 C. 748
2.86 6%9.63 0.775
3.36 71.29 0.793
3.86 72.68 C.809
4436 74.26 0.826
5.36 76.69 0.853
6.36 78.91 C.878
7.36 80.87 0.900
8.36 82.35 C.916
9.36 83.88 0.933
10.36 85.26 0.549
11.36 86.40 0.961
13.38 88.32 0.983

B = 0.3 MM
= Ua443E+405
= 73.91 CM/S
= 7€.54 CM/S
= 39.925 MM
= 26.162 MM
= 13,763 NN
= 5.49 CM/S
= 3.98 CM/S
= U.6553

Y/H U+

4.16 936

5.82 9.75

Te49 10.42

9.1¢ 1G.8¢C

10.83 11.21

12.49 11.56

15.83 1z.l1

19.16 12.59

22.45 13.11
29.16 13.82
35483 14.45
42.4G6 l4.9¢
49.16 15.43

55.83 15.61
62.45 16.12
69.16 1€.30

75.83 16.37
B2.49 1€.3¢

Y+ U+
11.96 1C.42
l6e1l 11434
20.05 12.42
23.5C 13.1¢
2T.69 13473
35.28 14.51
42.74 15.02
SU«16 15.62
68.57 1€.25
86,57 1€.91
105437 17.48
123.77 17.50
142.18 18.25
160.58 18.65
197.38 19.2¢
234.16 16.8¢2

270.95 2G.31
307.75 20.68
344.60 21.06
38l.40 2la.4l
418.21 21.6%
493.02 22.18

P = L.2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHK.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
.21 58.39 C.609
1.71 60.15 C.627
2.21 63.84 0.666
2.71 66.67 C. 655
3.21 68.77 C.717
3.71 70.79 0.738
4,71 73,88 C.770
5.71 16.76 0.801
6.71 76.04 0.824
8.71 82.74 C.863
10.71 86.22 0.899
12.71 86.u3 C.628
14.71 91.27 C.952
16.71 93.41 0.974
18.71 95.03 ve991
2U.71 35.69 (.998
22.171 §5.92 1.000
24,71 §5.36 (994
GLATTE ZONE
Y(MM)  J(CM/S) U/UMAX
0.37 48.01 U.520
Q.48 51.68 0.536
0.59 55.59 C.580
3.69 58.17 0.606
0.80 5G6.93 0.625
1.00 62.86 C.655
1.20 64.71 0.675
1.40 66. 44 G.693
1.90 69.84 v.728
2.40 72.51 0.756
2.990 74.55 0.777
3.40 T6.18 0.794
3.90 77.90 G.812
4.49 79«31 C.827
5.40 8l1.63 0.851
6.40 84.16 0.38717
7.40 36.28 0.990
8.40 88.04 0.918
9.40 89.56 0.934
10.40 90. 94 C.948
11.40 91.94 0.956
13.40 S4.1uU 0.981

B = Ue3 MM
= 0.512E+C5
= 78.82 CM/S
= 82.26 CM/S
= 39.925 MM
= 25.878 KM
= l4.047 MM
= S.81 CM/S
= 4.28 CM/S
= Va.6482
Y/H U+
4.02 10.05
5.9 10.35
7.36 LULSS
9.03 1ll.48
10.6S 11.84
12.3¢ 12.16
15.66 12.172
19.02 13.22
22.36 13.61
29.U2  l4.24
35.69 14.84
42.36 15.332
46.03 15.71
55.69 16.08
62.36 16.3¢
69.C3 1l6.41
75.65 1€.51
82.36 lé.4c
Y+ Us
16.16 11.2¢
2U.85 12.07
25.45 12.%%
30.01 13.59
34.35  14.0C
43.21 14.66
51«90 15.12
60.6¢ 15.52
82.06 16.32
103.66 16.94
125.23 17.42
l46.45 17.80
167.97 18.20
189.03 18.53
231.97 19.07
274225 1S5.6€
317.08 2G.l6
359.91 2C.57
40le75 23.93
444452 21.25
456.57 21.48
583.66 21.58S

P = 1.2 MM H = 0.3 MM
REYNOL DSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEKE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP < GESCHW.RALH UXR
SCHUBSP.GESCHW.GLATT UXG

NULLSCHUB SPANNUNG  LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
l1.21 65.10 0.613
1.71 71.19 0.632
2.21 T4.84 0.664
2.71 78.01 C.653
3.21 80.61 C.716
3.71 83.03 0.737
471 86.56 C.7¢8
5.71 8G.81 C.757
6.71 92.25 C.als
8.71 97.12 C.862
10.7L 100.71 0.854
12.71 104.02 €.523
14.71 106.90 C.549
16.71 1065.38 C.971
18.71 111.04 C.986
20.71 112.50 0.999
22.71 11l2.64 1.000
24.71 1l2.11 C.955
GLATTE LONE
Y{MN) UICM/S) U/sUMAX
0.37 58.46 0.516
0.43 62.13 0.552
¢.59 65.85 C.585
0.69 68.54 0.612
G.80 70.79 G.6238
1.00 74.10 C.658
1.20 Tbe b6 0.681
l.40 78. 43 C.656
Lag2 82.27 0.730
2.40 85.24 0.757
2.90 88.4U0 0.781
3.40 90.13 C.B00
3.90 91.817 0.81l6
44490 63.53 0.830
5.40 56480 0.856
6.40 GG5.23 0.881
Toed 101.52 0.90l
B.40 103.30 C.917
9.40 105.15 0.933
10.40 106.90 0.949
11.40 108.41 0.962
13.40 110.68 0.983

B = 0.3 MM
2 0.585E+05
= 92.58 CM/S
= 964,75 CM/S
= 39.925 MM
= 25.935 MM
= 13.990 MM
= €.80 CM/S
= 4.9 CM/S
= 0.6496
Y/H VR
4.02 1lU.l€
5.66 10.41
7.36 11.01
9.03 1ll.47
V.65 11.85
12.36 12.21
15.69 12.73
15.03 13.21
22.36 13.57
29.03 14.26
35.69 l4.21
42.36 15.3L
49.03 15.72
55.69 16.06
62.36 16.32
69.02 l&.54
75.6% 1€.57
B2.3¢6 16.45
Y+ U+
18.15 1l.71
23.53 12.44
28.71 13.18
33.75 13.8U
38.81 14.17
48,76 l4.84
58.65 15.35
68.47 15.7C
G2.87 lé.4a?
117.27 17.07
141.61 17.62
166.97 18.05
190.47 18.40
214.87 18.73
263.67 19.38
312.47 15.81
361.28 20.33
410.08 20.68
458.88 21.0%5
507.68 2l.41
556448 21.71
654.08 22.l16

P = 1.2 MM H = 0.3 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. YK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHODEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
1.25 79.66 0.575
1.75 82.80 C.598
2.25 87.59 0.632
2.75 92.09 0.665
3.25 95.14 Q.687
3.75 97.62 0.7G5
4.715 102.78 Ce742
5.75 1C7.06 Ce773
6.75 110.69 0.799
8.75 116.21 C.839
10.75 12l.61 0.878
12.75 126400 C.910
14.75 129.61 0.93¢6
1675 132.83 €.959
18.75 135.73 C.980
20.75 137.70 €594
22.75 138.51 1.000
24.75 138.47 1.000
GLATTE ZONE
Y(MM) UILCM/S) U/UMAX
0.33 73.96 0.534
0.44 77.95 04563
0.55 82.88 C.598
0.65 86.26 0.623
V.75 88.48 0.639
0.96 92.06 0.665
1.16 95.01 0. 686
1.36 9743 0.703
l.86 10217 0.738
2.36 105.95 Ce 765
2.86 106.03 0.787
3.36 lll1.88 0.808
3.86 1l4.15 0.824
4.36 116.42 U.841
5.36 120.05 0. 867
6.36 123.58 0.892
71.36 126.U6 C.910
B.36 12U.59 C.928
9.36 130.74 0. 944
10.36 132.61 C.957
11.36 134,01 C.968
13.36 136.36 G.984

B = 0.3 MM

8.28
= 6.09

0.666E+05
112.96
119.23

cM/S
CHM/S

39.925 KM
25491C MM
14.015 MM

CM/S
CM/8

= 06490

Y/H

4016
5.83
7.49
9. 1¢&
10.83
12.49
15.83
19.16
22449
29.1¢
35.83
42.49
49.16
55.83
62.49
69.16
15.82
82.49

Y¢

17.97
24.20
3012
35.90
4l1.60
52.87
64,05
75.18
102.75
130.33
157.91
185.49
213.06
24U+ 64
295.80
350.55
4C06.11
461426
Elb.42
572.98
€28.217
7138.85

9.63
1¢.01
10.58
11.13
11.5C
11.80
12.42
12.94
13.38
14.04
14.69
15.23
15.66
16.05
16.40
16.64
16.74
16473

U+

12.15
12.81
13.62
14417
14.54
15.13
15.61
16.01
1675
17.41
17.91
18.38
18.75
19.13
19.72
20.37
20.71
2l.13
21.48
2l.79
22.02
22.4C
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P = Le2 MM H = (0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/
RAUHE ZONE
Y{MM) U{CM/S) U/UMAX
1.13  8l.02 0.599
1.63  83.77 0.62G
2.13  B8.87 0.657
2.63  93.20 0.689
3,13 96.21 0.712
3.63 99.42 0.735
4.63 103.86 C.768
5.63 107.83 0.798
6.63 110.75 0.819
8.63 116.27 C.860
10.63 120.36 0.890
12.63 124.33 €.920
14.63 127.40 6.942
16.63 130.71 0.967
18.63 132.57 €.983
20.63 134.73 0.996
22.63 135.21 1.000
24.63 134.172 0.996
26.63 133.29 0.986
GLATTE ZONE
Y(MM)  UICM/S) U/UMAX
0.37  73.74 0.545
0.46  T4al1 0.548
0.56 T78.19 0.578
0.67 82.27 0.608
0.77 84.98 6-629
0.87 87.21 0.645
1.08  50.45 0.669
1.28  93.11 0.689
1.48  95.68 0.708
1.98 100.09 6.740
2.48 103.62 G.766
2.98 106.75 0.789
3.48 109412 0.807
3.98 111.48 Ue825
4.48 113.42 0.839
5.48 117.03 0.866
6.48 120.17 G.B89
7.48 122.93 0.905
8.48 125.21 6.926
9.48 127.25 0.941
10.48 129.03 0.954
11.48 130.73 6.967

HV

B = 0.3 MN
= 0.725E+05
= 1ll.48 CM/S
3 116.24 CN/S
= 39.925 MM
= 264458 MM
= 13.467 FM
=2 8.24 CM/S
= 5.88 CM/S
= 0.6627

Y/H U+

3.77 S.83

5.44 10.1¢
T.11 1C.78

8.78 1l.31

10.44 11.67

12.11 12.36

1544 12.6C

18.78 13.08

22.11 13.44

28.78 14.11

35.44 14.60

42.11 15.09

48.78 15.4¢

55.44 15.86

€2.11 1é.13

68.78 16435

75.44 16.41

82.11 16.35

08.78 l6.11

Y+ U+

22.52 12.54

27.55 12.60

34.02 13.3C
40.25 13.99

46048 14.45

52.67 14.83

64.54 15.36

17.16 15.84

88.43 16.27
118.34 17.02
143.26 17.62
178.17 18.15
2C8.05 18.5¢
237.44 18.9¢
266465 19425
320420 19.90
384484 20.44
444424 20.91
503.65 21.29
563.06 2l.64
620459 21.94
678.65 22.23

P = 1.2 M4 H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. uK
MITTL. PROFILGESCHW. UP

VOLUMETR, KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = le2 MM H = (.3 NM
REYNOLDSZAHL RE
MITYL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF [LLAENGE RAUH LR
PROFILLAENGE GLATT LS

SCHURSP.GESCHW.RAUH UXR
SCHUBSP «GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE IONE
Y{MM) U(CM/S) U/UMAX
l.21 81.34 0.599
l.71 84.11 C.619
2.21 88.96 0.655
271 S3.12 C.686
3.21 95.717 0.705
3.71 S8.56 0.726
4.71 103.22 C.76C
5.71 106.97 0.788
6.71 1l0.45 0.813
8.71 1l7.19 C.863
10.71 120.78 0.889
12.71 124.76 C.919
14.71 128.28 0.945
16.71 131.30 G.967
18.71 133.53 0.983
20.71 135.26 C.5966
22.71 135.81 1.000
24.71 135.13 €.995
26.71 133.¢€2 C.584
GLATTE ZIGNE
Y(MM) UICHM/S) U/UMAX
0.37 72.19 C.532
0.48 76.72 GCe5€5
0.59 80.88 Ge596
0.69 83.81 0.617
0.80 85.69 0.631
L.00 8G9.15 C.656
1.20 92.37 (.680
1.40 94.51 0.696
1.90C 96.21 0.73C
2.40 103.14 C.759
2.90 106.32 C.783
3.40 108.93 C.802
3.90 111.13 c.818
4.40 113,46 C.835
5«40 117.30 0.864
6.40 120.13 0.885
7.40 123.02 C.9L6
8440 125.31 0.923
9.40 127.52 €.935
10.40 129.58 0.954
11.40 131.02 0.965

B = G.3 MM
= 0.736E+405
= 111.48 CM/S
= 116.2C CM/S
= 39.925 MM
®=  26.800 MM
= 13,125 MN
= 829 CM/S
= 5.80 CM/S
= 0.6713
Y/H U+
4.02 9.81
5.65 1C.l4
7.36 10.73
9.03 1l.23
10.69 11.55
12.36 11.88
15.65 12.45
19.93 12.90
22.36 13.32
29.03 1l4.13
35.69 14.56
42.36 15.05
49.03  15.47
55.69 15483
62.3¢6 16410
69.03 16.31
75.66 16.38
82.36 16426
89.03 1l6.11
Y+ U+
21.91 12.44
28.40 13.22
34.65 13.94
40.78 l4.44
46.65 l4.71
58.86 15.36
J0. 75 15.62
82.£5 16.2S
112,10 17T.10
141.56 17.77
171.01 18.32
200,46 1E.77
229.52 1S5.15
259.37 19.55
319.03 20.21
378.08 20.70
437.12 2l1.2C
456417 21.59
555.22 21.51
6l4.26 22.33
673.31 22.58

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUB SPANNUNG  LR/HV
RAUHE IONE
Y(MM) UICM/S) U/UNAX
1.21 90.94 0.600
1.71 93.95 C.620
2.21 99.52 0.656
2.T7T1 103.46 0.682
3.21 107.79 C.711
3.71 110.20 0.727
4.71 115.24 G760
5.71L L19.171 0.789
6.71 123.25 0.813
871 130.97 0.864
10.71 134.93 0.890
12.71 136G.11 C.917
1471 143.40 C.946
16,71 146.62 0.967
18.71 148.83 C.981
20.71 150.83 .995
22.71 151.63 1.000
24.71 151.16 €.9917
26.71 145,67 c.587
GLATTE ZONE
Y(MM)  UICM/S)  U/UMAX
0.37 82.76 0.546
0.48 87.24 0.575
0.59 91.78 0.605
0.69 G4.062 0.624
V.80 96.8¢ G.638
1.00 100.71 0.664
1.20 10¢3.12 L.680
lo40 106.02 G.699
1.90 1ll.46 C.735
2.40 115.74 0.763
2.90 119,31 0.787
3.40 122.46 C.808
3.90 124.95 0.824
4.40 127.15 0.839
5.40 13l.47 C.867
6.40 135.01 0.890
Te40 137.6€9 C.508
B.40 140.23 0.925
9.40 142.176 0.941
10.40 144.81 0.955
11.40 146.78 0.968

B = Q0.3 MM
= 0.818E+05
= 124.95 CM/S
= 130.02 CM/S
= 39.925 MM
= 26.940 MM
= 12.985 MM
= 9430 CM/S
= 6.46 CM/S
= 0.6748
Y/H u+
4.02 9.78
5.65 10.1GC
7.36 1G.70
9.03 1l.12
10.69 11.56
L2.36 1l.85
15.69 12435
19.03 12.87
22.36 13.25
29.03 14.C¢
35.69 14.51
42.36 14.9¢
49.03 15.42
55.69 15.77
€2.36 16.0C
69.G3 16.22
75.69 16.30
82.36 16.25
89.03 16.0S
Ye U+
24.32 12.82
3l.52 13.51
38.46 14.21
45.27 14465
52.60 15.00
65.34 15.60(
718.58 15.97
9l.14 16.42
124.43 17.26
157.13 17,93
189.82 18.48
222.51 18.91
255.21 15.35
287.9C 19.65
353,29 2G.38
418.67 20.91
484.06 21.32
545.45 21.72
6l4.84 22,11
680.22 22.43
745.61 22.73

P = L.2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH

LR

PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y{NM) U{CM/S} U/UMAX
1.21 102.11 €.598
1.71 105.36 C.617
2.21 1lll.64 0.654
2.71 117.28 0.687
3.21 120469 c.707
3.71 123.96 0.726
4.71 130.10 0.762
5.7L 134.39 0.787
6.71 138.97 GC.8l4
B.71 146,03 0.855
10.71 151.38 0.887
12.71 156.44 C.916
14.71 163.78 C.942
16.71 165.02 0.967
18.71 167.84 .983
20.71 169.50 0.993
22.71 170.69 1.000
24.71 170.51 0.999
26,71 169.28 0.992
GLATTE IONE
Y{MM) UICM/S) U/UMAX
0.37 96.00 0.562
0.48 100.3% G.588
0.59 104.45 0.612
0.69 107.25 U628
0.90 109.98 C.644
leuy 1l4.10 0.668
1.20 117.22 0.687
1la40 120.4% C. 706
1l.90 127.18 Ca745
2.40 131.37 C.770
2.90 135.13 0.792
3.40 138.89 0.81l4
3.90 141.58 0.829
4.40 14413 C. 844
5.40 148.45 C.870
6.40 152.¢6 0.894
Te40 156,43 C.Sl6
8.40 156.11 C.932
G.40 16l.74 C.948
10.40 164.03 C.961
11.40 166.09 0.973

B = 0.3 MM

= 0.950E+05

140.95
=z l46.76

CN/S
CM/S

= 39,925 MM

Y/H

4.02
5.665
T« 36
9.03
1069
12.36
15.69
19.03
22.36
29.03
35.69
42.36
49.03
55.69
6243¢€
69.G3
15.69
82.36
89.03

Y+

28.35
36,74
44.83
52.64
60,33
75.81
91.17

106.15

144.03

181.45

219.21

256. 37

254.04

330.93

406.09

480. 13

553,82

626,63

700.15

770.99

843.12

10.52
7.20
0.681C

274190 MM
12.735 MM

CN/S
CM/S

9.71
10.02
10.61
11.15
11.417
11.78
12.317
12.78
13.21
13.88
14.38
14,87
15.29
15.69
15.96
16.11
16.23
16.21
16.09

13.34
13.95
14.51
14.90
15.28
15.85
16.28
16.72
17.67
18,25
18.717
15.29
15.67
20.02
20.62
21.21
2173
22.10
22.417
22.7S
23.07
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P = le2 MM H = 0.3 MM B 3 0.3 MM
REYNOLDSZAHL " RE = 0.112E+06
MITTL. GESCHWIND. UK = 171.15 CM/S
MITTL. PROFILGESCHRW. UP = 184.64 CM/S
VOLUMETR. KANALHOEHE HV = 39.925 MM
PROF ILLAENGE RAUH LR = 25.638 NM
PROF ILLAENGE GLATT LG = 14,287 MM
SCHUBSPL.GESCHW.RAUH UXR = 12.40 CM/S
SCHUBSP.GESCHW4GLATT UXG = 9.26 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.6422
RAUHE IONE
Y{MM) U(CM/S) U/UMAX Y/H U+
le2l 113.06 0.534 4.02 9.11
1.71 123.51 C.584 5466 5.96
2.71 139.29 C.658 9.03 11.23
3.71 147.21 0.695 12,36 11.87
5.71 163.10 C.771 19.03 13.15
7.71 172.53 C.815 25.69 13.91
9.71 183.13 0. 865 22436 14.76
12.71 192.20 C.908 42.36 15.4S
l6.71 20J3.96 0.949 55.63 16.20
20.71 209.88 0.992 69.03 16462
24471 21le67 1.00C 82.36 17.0¢
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX Y+ U+
0.37 128.99 0.609 34,47 13.93
0.48 134.59 0.636 44.67 14.53
0.69 142.14 C.672 64.15 15435
090 146.5GC 0.692 83.17 1i5.82
1.40 155.93 0.7317 120.C1  1€.84
2.40 168.29 0.795 222.66 18.17
3.40 176435 C.833 315.34 19.05
5.40 188.26 Cc.889 £00.67 2C.33
T.40 196.97 G931 687.63 2l.21
9.40 26G2.43 C.956 873.41 21.86
11.40 207.30 0.979 1064.21 22.3%

P = 1.2 MM H = 0.3 MM B = 0.3 MM
REYNOLDSZAHL RE = 0.113E+06
MITTL. GESCHWIND. UK = 167.23 CM/S
MITTL. PROFILGESCHW. UP = 173.36 CM/S
VOLUMETR. KANALHOEHE HV = 39.925 MM
PROF ILLAENGE RAUH LR = 27.669 NM
PROFILLAENGE GLATT LG = 12.256 MM
SCHUBSP .GESCHW.RAUH UXR = 12.59 CM/S
SCHUBSP.GESCHW.GLATT UXG = 8.38 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.693C
RAUHE ZONE
Y{(MM) UICM/S} U/UMAX Y/H U+
1.21 121.74 0.603 4.02 9.67
1.71 125.97 C.624 569 10.0C
2.21 133.33 0.661 7.36 10.59
2.71 139.35 0. 690 9.03 11.07
3.21 143.19 C.71C 10.6S 11.37
3.71 147.36 0.730 12.36 1l.70
4.71 154.58 0. 766 15.65 12.2€
5.71 159.41 0.790 19.03 12.6¢
6.71 164.46 0.815 22.36 13.06
8.71 172.34 C.854 25,03 13.65
10.71 179.15 0.888 35.69 14.23
12,71 185.18 c.918 42.36 14.71
14271 190.32 C.943 49.03 15.12
L6.71 194.63 0.5964 55.69 15.4¢&
18.71 198.52 C.984 62.36 15.77
20.71 201.15 0.997 69.03 15.57
22.71 20l.81 1.000 7569 16.03
24.71 201.32 0.998 82.36 15.5S
26.71 199.28 G.587 89.03 15.63
GLATTE ZONE
Y(MM) UICM/S) U/UMAX Y+ U+
0.37 115.63 0.573 32.93 13.80
0.48 120.14 C.595 42.61 l4.34
0.59 124.95 C.619 52.C7 14.91
0.69 128.28 0.636 6l.14 15.31
0.80 131.24 G.650 70.24 15.6¢
1.00 135.80 0.673 86.25 16420
1.20 139.98 0.694 106.14 16.70
1.40 143.90 0.713 123.51 17.17
1.90 150.56 C. 746 168.07 17.97
2.40 156.10 Ca773 212.22 18463
2.90 160.81 G.797 256438 19.1%
3.40 164.77 c.816 300.54 15.66
3.90 168.17 0.833 344.70 20.07
4.40 171.30 0.849 388.86 20.44
5.40 176.60 0.875 417.17 21.07
6.40 181.08 0.897 565.49 21.61
7.40 185.15 C.517 653.81 22.0S
B.40 188.16 C.932 74C.40 22.45
9.40 191.25 C.948 828.51 22.82
10.40 194.04 0.962 916.62 23.15
11.40 196.15 0.972 1004.74 23.41

p = Le2 MM H = 0.3 MM
REYNOL DS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE RV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT L6

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM} UICM/S) U/ZUMAX
le21 145.05 0.599
le71 150.53 0.621
2.21 159.88 0.660
2.71 166.25 C.686
3.21 172.01 C.71C
3.71 177.57 0.733
4.71 185.46 C.764
5.71 191.91 0.792
6.7T1 197.37 C.814
8.71 206499 0.854
10.71 215.05 0.887
12,71 222.02 0.916
14.71 228.19 C.942
16,71 233.64 0.964
18.71 237.175 0.981
20.71 240.97 U.994
22.71 242.33 1.000
24.71 242.10 C.999
26.T1 240.30 €.992
GLATTE ZONE
YI{MM) UICM/S)  UJUMAX
0.37 141.58 0.584
G.48 146452 C.605
0.59 151.91 C.627
0.69 156.21 C.645
0.80 159,19 C.657
L.G0 164.94 L.681
1.20 170.61 C.704
l.40 L174.78 G.721
l.90 183.59 G.758
240 189.4l1 C.782
2.90 195.05 C.B0S
3440 195.81 C.825
3.90 203.75 0.841
4.40 207.68 0.8517
5.40 213.63 0.882
6.40 218.99 0.904
T.40 223.81 0.924
8.40 227.68 C.940
9.40 231.10 0.554
10.40 233.96 0.965
11.40 236.57 0.976

P = 1.2 NM H = 0,3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP « GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

B = Qo3 MM
= (e.136E+06
a 20i.11 CM/S
= 208.85 CM/S
= 39.925 MM
= 27.976 MM
= 11.949 MM
= 15.19 CM/S
= 9.93 CM/S
= 0.7007
Y/H u+
4.02 9.55
5469 9.51
7«36 10.53
9.03 1C.95
10.69 11.33
12.36 11l.4S
15.69 12.18
19.03 12.64
22.36 13.00
29.03 13.63
35.69 14.16
42.36 14.62
49.03 15.02
55.65 15.38
62.36 15.65
69.03 15.87
15.69 15.9¢
82.36 15.94
89.03 15.82
Y+ U+
38.91 l4.2¢
50.43 14.7¢
6l.53 15.31
72.42 15.74
B3.15 16.04
104.28 16.62
125.42 17.19
146.75 17.61
189.05 18.50
251.35 15.06
3¢2.95 15.65
355.12 2C.13
407.31 2G.52
459.48 20.92
£63.84 21.52
665.09 22.0¢€
768497 22455
872.84 22.54
$76.71 23.28
168G.58 23.57
1184.45 23.84

NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
YIMM) UICM/S) U/UMAX
le21 166.35 0.593
le71 173.37 C.618
2.21 184.02 0.656
2.71 191.89 0.684
3.21 195.00 0.709
3,71 204.15 Q.728
4,71 213.43 0.761
5,71 22l.46 G.790
6.71 226.93 0.809
8,71 238.42 C.850
10.71 247.78 0.883
12.71 255.86 0.912
14.7L 262.48 C.936
16.TL 26S.02 0.959
18.71 274.30 0.978
20.71 278.39 0.993
22.71 280.49 1.000
24.71 278.92 0.994
26.71 277.12 C.S68
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.37 1653.24 0.589
0.48 171.04 0.610
0.59 176.65 C.630
0.66 18l.43 0.647
0.80 185.01 C.660
1.00 19L.72 0.684
1.20 191.36 C.704
L.40 202.47 U.722
1.90 212.47 0.757
2.40 219.52 C.783
2.90 226.03 0.806
3.40 231.32 0.825
3.90 236.15 0.842
4.40 240.03 0.856
5.40 247.44 G.882
6.40 253.09 3.902
740 258417 C.920
8.40 262.90 C.937
9.40 267.03 0.952
10.40 270.12 C.963
11.40 272.84 0.973

B = 0.3 MM
= 0.157E+C6
= 232.54 CM/S
= 240.86 CM/S
= 39.925 MM~
= 28,232 MM
= 11,693 MM
- 17.61 CM/S
= 11.33 CM/S
= 0.7071
Y/H u+
4.02 9.45
5.69 9.84
7.36 10.45
9.03 10.90
10.65 11.30
12.36 11.59
15.69 12.12
19.03 12.57
22.36 12.88
29.03 13.54
35.69 14.07
42,36 14.53
49.03 14.9C
55.69 15.217
62.36 15.51
69.03 15.81
75.69 15.53
82.36 15.84
89.03 15.73
Y+ U+
44.02 14.58
57.05 1509
69.61 15.5S
81.93 16.01
G4.11 16.32
118425 16.92
142.22 11.41
166.C3 17.8¢&
225.20 18475
284.37 16.37
343.54 19.94
402.71 20.41
461.88 2C.84
521.G5 21.18
639.39 21.83
7157.73 22.33
876407 22.78
§G4.41 23.1S
1112.75 23.56
1231.09 23.83
1349.43 24.07
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P = L.2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHhIND. UK
MITTL. PROFILGESCHwW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = le2 MM H = 0.3 MM B = 0.3 MM
REYNOLDSZAHL RE = 0.163E+06
MITTL. GESCHWIND. UK = 248.01 CM/S
MITTL. PROFILGESCHW. UP = 260.95 CM/S
VOLUMETR. KANALHOEHE HV = 39,925 MM
PROF ILLAENGE RAUH LR = 27.417 MM
PROFILLAENGE GLATT L6 = 12.508 MM
SCHUBSP .GESCHW«RAUH UXR = 18.49 CM/S
SCHUBSP.GESCHW.GLATT UXG = 12.49 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.6867
RAUHE ZIONE
YI{MM) U(CM/S)} U/UMAX Y/H U+
l.21 157.178 0.524 4.02 8.53
l.71 16S.61 0.564 5.66 S.17
2.21 182.41 C.606 7.36 S.8¢
2.7l 194.31 0. 646 9.03 10.51
3.21 201.37 C.669 10.65 1C.85
3,71 207.65 C.690 12,36 11.23
4.71 220.63 0.733 15.69 11.93
5.71 229.65 0.763 15.C3 12.42
6.71 237,21 C.708 22.36 12.83
8.71 250484 0.834 29.03 13.56
1071 261.49 v.869 35.69 1l4.14
12.71 270.81 C.900 42.36 14.64
l4.71 279.23 0.928 49.G3 15.1C
16.71 286.48 0.952 55.69 15.45
18.71 2%2.1¢C C.571 62.36 15.8C
20.71 297.18 0.987 69.03 16.07
22,71 300.95 1.000 15.65 16.217
24.71 300.45 0.998 82.3¢ 16425
26.71 299.28 G.594 89.03 16.18
GLATTE ZCONE
YI{MM)  UICM/S) U/ZUMAX Y+ U+
0.37 184.13 0.612 47.16 14.74
0.48 190.73 G634 6l.12 15.27
U.59 196.37 0.652 74.58 15.72
0.69 200.77 C.667 87.99 16.07
G.80 204.75 C.680 161.07 16435
L.00 211.75 0.704 126.99 16.55%
1.20 218.28 0.725 152.73 17.48
l.40 222.77 C.740 178,30 17.84
1.90 233.60 0.776 242.42 18.78
2440 241.0% C.u01 206411 1%.3C
2.90 247.52 0.823 265.80 19.83
3.40 253.29 Je 842 433,50 20.28
3.90 257.40 0.855 497415 20.61
4040 262.41 C.E72 559.56 21.01
5.40 269.47 0.395 €B86465 21457
6.40 275.90 U.917 813.73 22.0%
7.40 28C.79 0.933 943.04 22.48
8.40 285.57 0.949 1070.43 22.86
S.40 285.88 €.963 1197.81 23.21
10.40 293.298 C.975 1325.20 232.48
11.40 295.39 0.982 1452458 23.65

SCHUBSP.GESCHW.RALH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM}  UICM/S) U/UMAX
l.21 158.82 0.527
171 171.4S C.569
2.21 184.32 0.612
2.71 195.0¢6 G. 647
3.21 203.80 C.676
3.71 210.34 0.698
4.71 220.95 0.732
5.71 229.82 0.763
6.71 238.80 0.792
8.71 251.30 0.834
1071 262.52 0.871
12.71 271.53 0.901
1471 279.40 C.927
16.71L 287.25 0.953
18.71 262.58 C.971
20.71 297.15 G.986
22.71 301.34 1.000
24.71 300.56 0.997
26.71 299,02 €.992
GLATTE ZONE
Y{MM)  U(CM/S) U/uMAX
0.37 183.03 0.607
C.48 1%C.16 Ca631
0.59 195.42 C.648
U666 165,97 C. 664
U.80 204.85 C.680C
1.00 210.62 0.695
1,20 217.G 0.720
1.40 222.176 C.739
1.90 232.84 C.773
2,40 240.83 0.799
2.90 246.S5 0.820
3.40 252.92 J.839
3.90 257.25 0.854
4.40 262.39 0.871
5.40 269.48 C.894
6.40 276.04 0.916
7-40 28l.42 C.934
B.4J 286.02 0.549
9.40 286.89 0.962
10.40 2%3.21 (.973
11.40 295.85 0.982

B = 0.3 MM
= 0.161E+06
= 248.51 CM/S
= 260.87 CM/S
= 35.925 MM
= 27.609 MM
= 12.316. MM
= 18.60 CM/S
= 12.42 CM/S
= 0.6915
Y/H U+
4.02 8.54
5.€$ S.22
7.36 9.91
9.03 10.49
10.66 1C.9¢
12.36 1l.31
15.65 11.88
16.03 12.3¢
22+36 12.84
29.03 13,51
35.69 14.12
42.36 14.60
49.03 15.G2
55.69 15.45
62.36 15.173
69.03 15.98
75.69 16.2C
82.36 1¢€.l¢
89.03 lé6.08
Y+ U+
47.02 14.73
60.78 15.31
74.17 15.72
87.29 l6.10
160,28 1€.46
125.99 16.9¢
151.53 17.47
176.5C 17.62
239.94 18.75
202.99 19.39
3¢5.17 19.88
428,06 20.36
490.66 20.71
553.85 21.12
€79.64 21.7C
803.52 22.22
929.02 22.66
1G54.52 23.03
1180.01 23.34
1305.50 23.61
1430.99 23.82

P = Le2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHJBSPANNUNG LR/HV
RAUHE ZONE
YiMM)  UICM/S)  U/UMAX
1.21 192.99 0.530
L.71 208.13 0.571
2,21 221.50u 0.60G8
2.7l 235.44 J. 646
3.21 245.84 0.675
3.71 254.29 0.698
4,71 268,49 Ue737
5.71L 280.14 0.769
6.71 289.05 0.793
10.71 318.01 G.873
14.71 339.17 U931
18.71 355.74 0.676
22.71 364.41 1.000
26.71 363.76 0.998
GLATTE IONE
Y{MM) ULCM/S) U/ZUMAX
ve3?7 225.28 0.618
0.48 234.05 G.642
V.59 240.55 C.660
0.6 246.46 U.076
J.80 251.65 Ga691
1.00 260.82 0.716
le20 268.117 C.736
1.40 274.03 0.752
2.40 295.84 C.812
3.49 310.26 0.351
5.40 329.91 0.905
T.40 342.85 Q.941
9.40 352.90 C.568

B = 0.3 MM
= 0.192E+06
= 302.04 CM/S
= 317.28 CM/S
= 39.525 MM
= 27.782 MM
= 12.143 MM
= 22.58 CM/S
= 14.93 CM/S
= 0.6958
Y/H U+
4.02 8.55
5.€5 S.22
7.36 S.81
9.03 10.43
10.6S 10.89
12.36 1l.26
15.65 11.8S
19.03 12.41
22.36 12.80
35.65 l4.08
49.03 15.02
62.36 15.75
75.69 16.14
89.03 16.11
Y+ U+
55.31 15.08
71.68 15.68
B7.46 16.11
102.95 16.51
118.25 16.8¢€
148.23 17.417
178.27 17.9¢
208.12 18.3¢
356446 19.82
5C4.8C 2C.78
8Cl.48 22.10
1G95.55 22.917
1361.53 23.64

P = le2 MM H = 0.3 MM B = 0.3 MM
REYNOLDSZAHL RE = 0.195E+06
MITTL. GESCHWIND. UK = 302.04 CM/S
MITTL. PROFILGESCHWe UP = 317.13 CM/S
VOLUMETR. KANALHOEHE HV = 39.925 NM
PROF ILLAENGE RAUH LR = 27.786 MM
PROFILLAENGE GLATT LG = 12.139 MM
SCHUBSP +GESCHW.RAUH UXR = 22.57 CM/S
SCHUBSP.GESCHW.GLATT UXG = 14.92 CM/S
NULL SCHUBSPANNUNG LR/HY = 0.6960
RAUHE ZONE
Y(MM) UICM/S) U/UMAX Y/H Use
1l.21 191.55 0.525 4.02 8.49
171 205.67 Q.564 5469 S.11
2.21  224.27 0.615 7.36 9.94
2.7T1 234.27 0. 642 9.03 10.38
3.21 244.07 0.669 L0.69 10.81
3.71 251.56 0.689 12.36 1ll.15
4.71 266469 0.731 15.69 1l.82
5.71 278.25 0.763 15.03 12.33
6.71 287.01 0.787 22.36 12472
8.71 304.33 C.834 29.02 13.48
L0.71 316.5V 0.867 35.69 14.02
12.71 325.32 0.902 42.36 14.59
14.71 338.25 C.9217 49.03 14.9S
1671 347.26 0.952 55.69 15.39
18.71 354.63 C.972 62.3€6 15.71
20.7)1 360.53 0.988 69.03 15.97
22.71 364.90 1.000 75.69 16417
2471 364.49 C.99S 82.36 1€.15
2671 363.48 €.556 89.03 16.10
GLATTE IC0NE
Y{MM) U(CN/S) U/UMAX Y+ U+
0.37 225.38 0.618 55.80 15.11
Ge48 233.70 C. 640 72,31 15.67
Ue59 240,77 C.660 88.23 1l6.14
0.69 246.57 0.676 103.85 16.53
080 251.99 C.691 119.C1 16.89
1.06 260.56 0.714 149.54 1T.47
1.20 266.97 0.732 179.85 17.90
140 273.72 G. 1750 209.56 18.35
1.96 286.01 C.784 284.18 19.17
2.40 295.60 c.810 356.61 16.82
2.90 303.11 0.831 434,43 20.32
3.40 31C.l2 0.850 509.26 20.7S
3.90 315.43 G.864 582.70 21.14
4e40 320.04 0.877 657435 21445
5.40 329.24 C.302 E0b.64 22.017
644C 336.47 t.922 $55.34 22.55
Te40 342.58 0.939 1105.23 22.96
8.40 348.31 0.955 1254.53 23.35
9.40 352.31 €.565 l4u3.82 2%.62
10.40 356€.55 0.977 1553.11 23.390
I11.40 358.85 0.983 1702.41 24.05

9



P = L.2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHwW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

P = 1la2 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
METTL. PRCFILGESCHW. UP
VOLUMETR. KANALHUEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 2.4 MM H = 0.3 MM
REYNDLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

P = 1.2 MM H = 0.3 MM 8 = C.3 MM
REYNOLDSZAHL RE = (0,270E+06
MITTL. GESCHWINQO. UK = 415.58 CM/S
MITTL. PROFILGESCHW. UP = 438.79 CM/S
VOLUMETR. KANALHOEHE HV = 39,925 MM
PROF ILLAENGE RAUH LR = 27.748 MM
PROFTILLAENGE GLATT LG = 12.177 MM
SCHUBSP .GESCHWeRAUH UXR = 30.7% CM/S
SCHUBSP.GESCHWWGLATT UXG = 2040 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.6950
RAUHE ZONE
YIMM)  UICM/S) U/UMAX Y/H U+
1.21 263.51 0.525 4.02 8.56
la71 282.53 0.562 5.69 9.17
2.21 306435 C.610 T.36 .95
2.71 321.92 0.641 G.03 10.45
3.21 336.68 G.670 10.69 10.93
3.71 3417.29 0.691 12.3¢ 1l.28
4.71 367.12 0.731 15.69 11.92
5.71 380.l14 0.757 19.03 12.34
6.71 394.80 0.786 22.36 12.82
B.71 416438 0.825 29.03 13.52
10.71 435.56 0.867 35.65 l4.l14
12.71 450.73 C.897 42.36 14.64
l4.71 463,72 €.523 49.03 15.06
16.7T1 4175.u07 0.946 55.69 15.413
18.71 485.64 0.567 62436 15.77
20.71 493.92 G.983 69.03 16.04
22.71 500.49 C.996 75.69 16.25
24.71 502.34 1.000 82.36 1€.31
26.71 501.60 0.999 89.03 16.29
GLATTE ZONE
YIMM)  ULCM/S)  U/UMAX Y+ us+
0.37 316.43 0.630 75.55 15.51
0.48 327.61 0.652 98.42 16.06¢
0.59 335.62 0.668 120.69 16445
0.69 344.35 U.686 l4al.34 16.88
0.80 352.60 0. 702 162.36 17.28
1.00 364.75 0.726 2¢4.C0 17.88
1.2G 373.56 C.744 245435 18.31
1.40 383.53 C.763 28€.43 1t.80
1.90 400.49 0.797 389.43 16.62
2.40 4l2.61 C.821 451.75 20.23
2.90 422.64 0.841 5%4.071 2C.72
3.40 430.34 0.858 656,39 2l.12
3.90 438.27 G.872 198.71 21.48
4.40 446.38 0.889 G0Ll.03 21.88
540 457.56 Je9ll 1105.67 22443
6.40 466.178 0.929 1310.31 22.88
7.43 475.36 0.946 1514.95 23.30
8.40 482.21 C.960 1719.59 23.64
9.40 487.64 0.971 1924.23 23.9C
10.40 4%2.63 0.981 2126.87 24,15
11.40 496441 C.988 2333.51 24.33

NULL SCHUBSPANNUNG LR/HvV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
1.21 312.57 0.528
1.71 332.37 0.562
2.21 361.90 C.611
2.7T1 380.71 0.643
3.21 394.61 0.667
3.71 408.01 G.689
4.71 429.71 C.726
5.71 446.35 0.754
6.7l 463.09 0.782
8.71 487.38 G.823
L0.71 509.23 0.860
12.71  528.82 C.893
14.71 545.12 C.921
16.7L 556.54 0.945
18.71 571.23 G.965
20.71 580.95 0.982
22.71 588.55 0.994
24.71 591.86 1.000
26.71 591.04 0.999
GLATTE [ONE
Y{MM) UICM/S) U/UMAX
0a37 3T4.4uU 0.633
U.48 38B6.84 0.654
0.59 399.13 G.674
U0.69 408.14 0.690
0.80 4l17.31 C.706
L.00 432.3u Ca730
1.20 443.33 0.749
1.40 453.52 C.766
1.90 4172.57 0.798
2.40 486.617 0.822
2.90 499.45 C.B44
3.40 509.85 Q.861
3.90 519.31 0.877
4.40 526.24 0.889
540 540.42 Ce.913
6.40 551.70 J.932
7.40 561.24 G.948
B.40 565.13 C.962
9.40 576.08 0.973
10.40 58l.44 0.982
11.40 585465 0.990

B = Q.3 MM
= 0.314E+06
= 491.12 CM/S
= 516.38 CM/S
= 36.925 WM
= 28.137 MM
= 11.788 ¥M
= 36445 CM/S
= 23.56 CM/S
= 0.7047
Y/H U+
4.02 8.58
5.65 Sel2
7.3¢ S.92
9.03 1C.45
10.69 1C.83
12.36 11.18
15.69 11l.79
19.02 12.25
22.36 12.71
29.03 13.317
35.69 13.57
42,36 1l4.51
49.03 14.9¢
55.69 15.35
62.36 15.67
69.C3 15.94
75.69 16.15
82.3¢ 16.24
89.03 l6.22
Y¢ U+
87.82 15.87
113.81 16.40
138.86 16.92
l63.44 17.30
187.31 17.71
235.34 18.33
283.04 18.80
23u.43  16.23
448.19 20.03
565.95 20.63
€83.71 21.17
80l.47 2l.61
919.23 22.0C1
1036.96 22.31
1272.51 22.91
1508.C3 23.13¢
1743.55 23.79
1979.067 24.13
2209.33  24.42
2444428 24,65
2679.24 24.83

SCHURSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
1.21 501.38 0.528
1.71 534.617 C.563
2.21 57625 C.607
2.7l 605.47 0.638
3.21 632.4C C.667
3.71 655.98 0.691
4.71 688.64 0.725
S.71 717.82 C.756
6.71 741.00 0.780
B.71 783.53 0.825
L0.71 815.64 0.859
12.71 B843.63 c.888
14.71 B869.14 C.515
16.71 B89uU.83 0.938
18.71 911.03 0.959
20.71 927.20 0.576
22.71 940.06 0.99C
24.71 948.19 C.598
26.71 949.76 1.000
GLATTE ZONE
Y(MM) ULCM/S) U/UMAX
0.37 617.63 C.650
048 637.68 0.671
0.55 656.47 0.691
0.69 673.63 0.709
0.80 687.37 C.724
1.00 710.30 0.748
1.20 728.11 0. 767
l.40 745.08 0.764
1.93 1773.44 0.814
2.40 796401 ¢.8386
2.90 813.52 0.857
3.40 830.36 0.874
3.90 842.94 c.888
4.40 855.03 0.9u0
5S40 874.92 C.921
6.40 A94.03 0.941
T.40 9U8.40 0.957
B8.40 Y19.96 G.969
G.40 926G.68 0.979
10.40 937.56 0.587
11.40 943.74 C.994

B = 0.3 MM
= 0449BE+06
= 7T8l.61 CM/S
= 832.14 CM/S
= 39.925 MM
= 28.512 MM
= 1ll.413 MM
= 57.74 CM/S
= 36.53 CM/S
= Q.7141
Y/H U+
4.02 8.68
5.69 9.26
T.3¢ S.98
9.03 1C.45
10.69% 10.97
12.36 1l.30
15.69 11.93
19.03 12.42
22.36 12.83
29.03 13.57
35.69 14.13
42.36 l4a.6l
49.03 15.05
55.69 15.432
62.36 15.78
69.03 16.0¢
75.69 16.28
B82.36 l6.42
89.03 16.45
Y+ U+
133.76 16.91
173.34 17.45
211.50 17.97
248.94 1B8.44
285.56 18.81
356.30 15.44
433.16 19.93
£05.65 20G.36
£85.50 21.17
B6ba.l2 21.79
1C46a34 22.21
1226.55 22.73
1440.62 23.017
1625.18 23.4C
1954.28 23.95
2357.60 24.41
2726.C4 24,87
3094.271 25.18
3462.50 25.45
3630.73 25.66
4169.18 25.83

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM} UICM/S) U/UMAX
2425 10.78 0.608
2.175 11.52 Ca650
3.25 12.49 0.704
3.75 12.99 0.733
4.75 13.82 C.780
5.75 14.05 C.793
6.75 14.69 0.829
8.75 15.43 Cc.871
10.75 15.97 0.901
12.75 16.64 0.939
14.75 16.97 0.957
16.75 17.30 0.976
18.75 17.71 C.999
20.75 17.67 0.997
GLATTE IONE
Y(MM) U(CM/S) U/UMAX
0.38 4.60 0.259
0. 39 4.44 C.250
0.41 5.08 0.287
0.42 5.G9 0.287
O.43 4.28 0.242
0.48 5.42 0.306
0.59 S5.417 G.309
0.69 T.04 0.397
0.80 7.52 Q.424
1.00 8.50 0.479
1.20 S.11 0.514
1.40 10.19 0.575
1.90 11.52 0.650
2.40 12.71 0.717
2.90 13.09 C.738
3.40 13.77 0.777
3.90 14.05 .793
4.40 l4.68 C.828
5.40 15.01 0.847
6.40 15.27 0.861
7.40 15.86 0.895
8.40 16.10 L. 908
9.40 16.27 (.918
10.40 16.71 0.943
11.40 16.93 C.555
13.40 17.05 0.962
15.40 17.517 C.991
17.40 17.73 1.000

B8 = 0.3 MM
= 0.887E+04
= 14.70 CM/S
= 15.44 CH/S
= 39.962 MM
= 12.608 MM
=z 27.354 MM
= 0.79 CM/S
= 1.16 CM/S
= 0.3155
Y/H u+
7.48 13,71
9.15 14.65
10.82 15.88
12.48 16453
15.82 11.5E
19.15 17.87
22.48 18.68
29.15 16.62
35.82 20.31
42,48 21.117
49.15 21.58
55.82 22.00
62.48 22.53
69.15 22.47
Y+ U+
4.15 3.97
4.27 3.83
4440 4.35
4.52 4.39
4062 3.70
5.22 4.68
6237 4072
7.5C 6.08
8.62 6.49
10.83 T.34
13.02 7.87
15.20 8.80
2U.62 $.95
25.91 10.98
31.3C 11.3¢C
36.69 11.89
42.08 12.13
47.41 12.68
58.25 12.96
69.04 13.15%
79.82 13.69
90.60 13.90
10l.38 14.05
112.16 L4.423
122.55 l4.62
144.51 14.72
166407 15417
187.64 15.31

€9



P = 2.4 MM H = 0.3 MM
REYNOGLDSZAHL RE
MITTL. GESCHWIND. (V1.4
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP+GESCHm «GLATT UXG
NULLSCHUBSPANNUNG LR/HY
RAUHE ZICNE
Y{MM) UICM/S) U/JUMAX
1.75 12.98 0.554
2425 l4.61 G624
2.75 15.52 0.663
3.25 16 %% 0.702
3.75 16.84 C.719
4.75 17.99 C.768
5475 18.70 G.798
6.75 19.10 0.815
.75 20.18 0.861
10.75 20.89 0.892
12.75 21.29 0.909
14.75 21.91 0.936
16.75 22456 C.963
18.75 23.42 1.000
20.75 23.217 C-554
GLATTE ZONE
YINM}  J{CM/S)  U/UMAX
0.37 E.617 0.285
0.38 1.02 C.3u0
U.39 6.46 0.276
0.41 6.10 0.286
0.48 T.42 0.317
0.59 8.76 C.374
U.69 10.02 0.428
0.80 10.47 0.447
1.00 12.09 C.516
1.20 13.83 0.591
1.4G 14,25 0.608
1.90 15.94 0.68C
2.40 16.90 0.722
2490 17.61 G.752
3.40 18.14 0.774
3.90 18.55 0.792
4.40 19.14 C.817
5.40 19.99 V.053
640 20.32 C.868
7.40 20.94 0.894
8.40 21.59 6.5922
9.40 2l.72 C.927
10.40 21.94 0.936
1l.40 22.017 G.942
13.40 22.99 0.981
15.40 23.00 ¢.982
17.40 23.42 | SR VIvIV)

B = 0.3
= O.l18E+
= 19.60
= 20.217
= 3$.962
= 18.054
= 21.909
= 1.26
= 1.3$
= 0.4518

Y/H

5.82 1
T.48 1
9.15 1

10.82 1

12.48 1

15.62 1

19.15 1

22.48 1

29.15 1

35.82 1

42.468 1

49.15 1

55.82 1

62.48 1

69.15 1

Ye

4.83
4.58
5.12
5.27
6.26
7.64
8.569

10.32

12.517

15.6C

18.21 1

24.70 1

31.20 1

37.65 1

44.18 1

50.67 1

57T.16 1

70.14 1

83.12 1

96.10 1
109.09 1
122.07 1
135.05 1
148,03 1
174.6C 1
199.96 1
225,92 1

MM

05
CM/S
CcM/s

MM
MM
MM

CM/S
cM/S

0.28
1.57
2429
3.02
3.32
4.25
4.81
5.13
5.98
6.54
6.8¢€
7.35
1.87
§.55
8.43

U+

4.80
5.04
4.64
4.62
5.33
6.30
7.21
7253
8.69
S.94
0.24
1.46
2.15
2,66
3.04
3.34
3.7¢
4.37
4.61
5.06
5.52
5.62
S.77
5.8€
6.52
6.53
6.84

P = 2.4 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR

PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHn.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YI{MM) UICM/S) U/UMAX
1.75 16.18 0.556
2.25 17.93 g.617
2.75 168. 89 Ua 649
3.25 20.01 c.688
3.75 2065 Ca710
4.75 2l.74 0.747
5.75 22.76 0.783
6.75 23.40 C. 805
8.75 24.69 0.849
10.75 25.984 C.888
12.75 26.82 C.922
l4.75 27.417 0.944
16.75 28.20 C.S70
18.75 2B8.68 0.986
20.75 28.99 0.997
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.37 S.08 0.312
0.38 9.18 0.316
0.39 Se45 0.325
Ge4l 9.62 0.331
0.49 10.93 G.376
0.59 12.40 0.426
0.69 13.48 C.464
0.80 14.49 0.498
1.00 lé.12 0.554
1.20 1L7.74 0.610
1.4G 19.10 0.657
1.90 20.81 J.716
2.40 2l.91 0.753
2.90 22.52 0.774
3.40 23.14 C.796
3.90 23.85 G.820
4.40 24.43 0.840
5.40 24.40 0.839
€40 25.29 0.869
T.40 25.83 c.888
8.40 26.49 0.911
9.40 26.72 0.919
10.40 27.19 0.935
11.40 27.83 0.957
13.40 20.40 C.976
15.40 28.88 0.993
17.40 29.08 1.000

B = 0.3 MM
» 0.l46E+05
= 24.39 CN/S
= 25.U6 CM/S
= 39.962 MM
= 20G.896 MM
= 15.067 kN
= 1.70 CM/S
= 1.62 CM/S
= 0.5229
Y/H U+
5.82 .55
T.48 1G.58
9.15 1ll.14
10.82 11.8C
12.46 12.18
15.82 12.82
19.15 13.43
22.48 13.8C
29.15 14.5¢
35.82 15.24
42.48 15.82
49.15 16420
55,82 16.64
62.48 16.92
69.15 17.10
Y+ U+
5.61 5.61
5.18 5.67
5.55 5.823
6.12 5.94
1.217 6.75
8.87 1.6¢€
10.44 8.32
11.56 8.95
15.06 9.95
18.12 1G.96
2l.15 11.79
28.69 12.85
36.23 13.52
43.76 13.91
S51.3C 14.25
58.84 14.723
66,38 15.08
8l.45 15.C7
96053 15.62
111.33 15.95
126437 1l6.3¢
l4l.4l 1£.50
156.44 16.75
171.48 17.19
201.56 17.54
231.07 17.83
2€1.07 17.96

P = 2.4 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHMWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE 20NE
Y(MM) UICM/S) U/UMaX
le74 32.80 0.536
2.24 35.32 0.577
2.74 37.33 C.610
3.24 3%.32 C.643
3.74 4C.70 0.665
4.74 43.42 C.71C
5.74 45.34 0.741
6.74 47.44 C.776
8.74 50.56 C.827
10.74 52.98 0.3966
12.74 55,22 0.902
14.74 56.82 0.929
16.74 58.40 €555
18.74 55.78 0.977
20.74 6U.067 0.992
22.174 6l.17 1.000
24.74 61.10 0.959
GLATTE I0ONE
Y{(MM) UICM/S) U/UMAX
0.37 27.95 0.457
Q.38 28.46 C.465
0.49 31.45 C.514
J.60 34.20 0.559
.70 36.17 0.591
G.91 37.88 0.61%
1.01 39.94 Ja.653
l1.21 4l.55 C.679
lo4l 42.67 C.698
1.91 44.97 0.735
2.41 46.62 0.762
2.91 47.94 0.784
3.41 49.18 C.804
3.91 50.25 0.821
4.41 51.10 0.835
5.41 53.14 C.8665
6.41 54.51 0.391
7.41 55.68 0.914
8.41 56.59 0.932
S.41 57.81 G.945
10.41 58.68 C.959
1l.41 5G.46 0.972
13.41 60.67 C.992

8 = 0.3 MM
= 0.305E+0S5
= 50.05 CM/S
= 52.44 CM/S
= 39.962 MM
= 24.755 MM
= 15.207 MM
= 3.85 CM/S
a 3.02 CN/S
= 046155
Y/K Us
5.78 8.51
1.45 9.17
9.12 9.69
10.78 1C.21
12.45 10.56
15.78 1ll.27
15.12 11.77
22.45 12.31
29.12 13.12
35.78 13.75
42.45 14.33
49.12 14.75
55.78 15.16
62.45 15.52
69.12 15.15
15,79 15.88
82.45 15.8¢
Y+ U+
10.66 S.26
US55 Se42
14,13 1C.4l
17.i6 11.33
2u.14 ll.98
23.05 12.54
28.93 13.23
34,74 13.7¢
4U.50 14.13
54464 14.85
6917 15.44
83.30 15.88
Gl.6C 16425
111.89 1é.64
126.19 16492
153.66 171.6C
182.05 18.05
210.44 18.51
238.83 18.97
267.21 19.l4
295.60 15.42
323.20 19.65
379.84 20.0S

P = 2.4 MM H = 0.3 MM
REYNQLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRGFILGESChHw. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR

PROFILLAENGE GLATVT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHWGLATT UXG

NULLSCHUBSPANNUNG LR/HRV
RAUHE ZONE
Y{MM)  U(CM/S) U/UMAX
l.73 47.43 0.511
2.23 5l.94 Ge559
2.73 55.03 0.593
3.23 58.25 0.627
3.73 60.73 0.654
4.73 64.76 0.697
5.73 67.66 0.729
673 70.50 0.759
8.73 75.22 0.810
10.73 79.18 0.853
12.73 81.99 0.883
14.73 85.21 0.918
16.73 87.68 0.944
18.73 89.64 0.565
20.73 9l.42 0.984
22673 92. 65 0.598
24.73 92.86 1.000
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 49.37 0.532
0.39 49.68 J.535
0.39 5020 Ua541
Ue50 54.49 0.587
0.61 57.217 0.617
0.71 59.27 C.638
G.82 61.07 0.658
1.02 63.50 C.684
l.22 65.16 C.702
1.42 66.68 0.718
1.92 65.92 0.753
2.42 72.006 0.776
2.92 14.68 0.804
3.42 16.17 C.827
3.92 78.04 C.840
4e42 75.37 0.855
5.42 8l.98 0.883
6.42 84.17 0.906
T.42 86.06 0.927
8.42 a1.71 C.945
9.42 88.95 C.558
10.42 90.06 U970
11.42 9l.16 C.582
13.42 92.29 0.994

B = 0.3 MM
= Cl.462E+(Q5
= 75.44 CN/S
= 79.77 CM/S
= 39,962 MM
= 25,871 M
= 14.092 MM
= 6.03 CM/S
= 4.45 CN/S
2 06474
Y/H U+
5.75 7.86
Te42 .61
9.08 S.12
10.75 9.66
12.42 10.07
15.75 10.72
19.08 1l.21
22.42 11.69
29.08 12.417
35.75 13.12
42.42 13.59
49.08 14.12
55.75 14.53
62,42 14.88
69.08 15.15
15,75 15.36
82442 15.39
Y+ U+
15.69 11.0S
16.16 1l.l€
16.63 11.27
21.23 12.24
25.65 12.8¢
30.06 13.31
34.40 13.71
4255 14.2¢
5le53 14.63
60.00 14.98
8l.08 15.7¢
102.17 16.18
122.95 16.717
143.98 17.24
165.02 17.53
186.05 17.83
228.11 18.41
270.17 18.90
212.24 1%.33
354.3C0 19.70
396436 15.98
438443 20.23
§80.49 2Ce.47
564.62 20.73

vo



P e 2.4 MM H = 0.3 NN
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEKE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

P = 2.4 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRGFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSPoGESCHW.RAUH UXR
SCHUBSP «GESCHWLGLATT UXG
NULLSCHUBSPANNUNG LR/HV

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HYV
RAUHE ZIONE
Y{MM)  ULCM/S) U/UMAX
l.74 69.96 0.509
2.24 75.31 0.548
2474 80.06 0.582
3.24 84.69 0.616
3.74 88.37 C.643
4.T4 94.28 0.686
S5.T4 S8.99 Q.72GC
6.74 102.83 C.748
8.74 110.19 0.801
10.74 115.18 0.837
12.74 120.53 0.876
l4.74 124.59 G906
16.74 128.20 0.932
18.74 131.29 0.955
20.74 134.12 C.975
22.74 136.50 0.993
24.T74 137.53 1.000
2674 137.21 c.9%8
GLATTE ZONE
Y(MM) U(CM/S) U/UMaX
0.37 80.u8 C.582
0.38 80.63 0.586
0.49 85.36 C.621
0.60 B8.45 0.643
0.70 90.171 C.660
0.81 92.74 Ce674
l.01 96.07 0.699
1.21 98.27 0.715
l.41 10077 C.733
1.91 105.24 0.765
2.41 10B.67 C. 790
2,91 1ll.91 0.814
3.41 114.53 0.833
3.91 117.04 G.651
4.41 119.32 0.868
5.41 123.45 C.898
6a4l 126473 C.921
T.41 129.20 0.939
8.41 13l.41 C.G55
S.41 133.14 C.968
10.41 134.52 0.678
11.41 135.96 0.989

B8 = C.3 MM
= 0.68BE+05
= lll.26 CM/S
= 1ll8.16 CH/S
= 39.962 MM
= 26.986 MM
= 12.5771 MM
= 9.20 CM/S
= 6.38 CM/S
3 0.6753
Y/H U+
5.78 7.61
Te45 B.1S
9.12 .71
10.78 9.21
12.45 9.61
15.78 16.25
19.12 10.77
22.45 1l.18
29,12 11.98
35.7€8 12.53
42.45 13.11
49.12 13.55
55.78 13.94
62.45 14.28
69.12 14.5$
715.78 14.84
82245 14.96
89.12 14.65z2
Y+ U+
22.£3 12.56
23.31 12.64
25.58 13.39
36.5C 13.81
42.84 14.23
49.23  l4.54
61.70 15.07
74,07 15.41
Bé.36 15.8C
117.21 16.5C
147.84 11.04
178.47 17.55
209.61 17.9¢
239.16 18.35
269.72 18.71
329425 1%.3¢
350.C7 15.81
450.5C 20.26
S1L.72 20.61
£72.55 20.88
633.37 21.10
694,20 21.32

P = 2.4 MM H = 0.3 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PRCF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM} U(CM/S) U/UMAX
le22 110.735 0.452
1.73 124.03 G.506
2.23 134.44 0.549
2.73 144.09 0.588
3.23 150.81 C.61¢
3.73 157.81 C.644
4.73 167.438 C.684
5.73 175.92 C.718
6.73 183.24 0.748
8.73 195.05 C. 796
10.73 204.85 0.836
12.73 213.09 0.870
14.73 220.74 0.901
16.73 227.72 0.930
18.73 233.42 €.953
20.73 237.171 0.971
22.73 24l.94 c.988
24.73 244.93 1.000
26.73 244.23 0.997
28.73 243.19 04563
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.37 154.13 0.629
0.38 154.69 Ge632
0.39 155.12 0.633
0.50 160.70 C.656
0.61 165.10 C.674
0.71 168.62 0.688
0.82 1171.70 Ca701
1.02 177.01 G723
1.22 18l.67 0.742
1.42 185.50 0.757
1.92 194.24 C.793
2.42 201.05 C.821
2.92 206.42 0.843
3.42 211.27 C.863
3.92 215.51 0.880
4.42 218.90 0.894
5.42 224.84% 0.9518
6.42 229.82 0.938
7.42 233.87 0.955
B.42 237.31 0.969
9.42 239.77 0.979
10.42 241.49 .986

B = 0.3 MM
= 0.133E+06
= 197.12 CM/S
= 211.56 CM/S
= 39,962 MM
= 28.613 MM
= 11.349 NM
= 16.94 CM/S
= 10.67 CM/S
= U.7160
Y/H U+
4.08  6.56
5.75  7.32
T.42  1.64
9.08 8.5l
10,75  8.90
12.42  §.32
15.75  $.89
159.G8 10.38
22.42 10.82
29.08 11.51
35.75 12.08
42.42 12.58
49.08 13.02
55.75 13.644
62.42 13.78
69.08 14.03
75.75 164.28
82.42 164.46
89.08 14.42
$5.75 l4.3¢
Y+ U+
4l.73  14.45
43,00 14.50
44.26 14.54
56.49 15.06
€8.34 15.47
79.80 15.80
91.306 16.0S
114.11 16.55
136.76 17.03
159.26 17.3S
215.22 18.21
271.18 18.84
327.14 15.35
382.21 19.8C
438.G4 2C.20
493.87 20.52
605.53 21.01
717.19 21.54
£28.84 21.92
$38.31 22.24
1047.26 22.47
1158.4C 22.63

RAUHE ZONE
Y(MM) UICM/S} U/UMAX
1.73  229.37 0.516
2.23 249.03 0.560
2.73 264.02 0.5%4
3.23 276.74 0.623
3.73 286.26 0.644
4.73 305.82 U.688
5.73 320.54 J.721
6.73 331.95 C.747
8.73 354.l4 0.797
10.73 370.93 0.835
12.73 386.51 0.870
14.73 401.05 0.%03
16.73 41l.41 C.926
18.73 422.42 0.951
20.73 431.12 0.970
22.73 438.38 C.987
24.73 443.89 C.999
26073 444.30 1.000
28.73 442.96 0.997
GLATTE ZONE
Y{MM} ULCM/S) U/UMAX
0.37 288.41 0.649
0.38 289.32 0.651
0.39 290.25 0.653
0.50 295.92 0.675
0.61 308.12 0.663
V.71 314.63 0.708
0.82 320.78 0.722
l.02 331.65 0.746
1.22 33%.87 0.765
la42 348.04 0.783
1.92 362.53 C.8l6
2.42 374.03 0.842
2.92 382.93 0.862
3.42 390.82 0.880
3.92 397.64 0. 895
4,42 403.44 0.508
5.42 4l3.70 0.931
6e42 422406 C.95uU
T.42 428.71 0.965
8.42 434.07 C.977
9.42 437.76 U.985
10.42 44Ll.15 C.593

B = 0.3
= 0.240E+
= 358.92
= 385.68
=  36.562
= 29.331
= 10.631
= 3l.14
= 18.75
= 0.7340

Y/H

5.75
T.42
S.08

10.75

12.42

15.75

19.08 1

22.42 1

29.08 1

35.75 1

42.42 1

49.08 1

55.75 1

6242 1

69.08 1

15.75 1

82.42 1

89.08 1

95.75 1

Y+

72.14 1

74.33 1

76.51 1

97.65 1
118.13 1
138.27 1
158.20 1
197.72 1
238.09 1
277.26 1
274.€68 1
472.10 1
569.52 2
665.38 2
T€2.51 2
859.76 ¢

1654.15 2
1251.46 2
1446.30 2
1637.30 2
1831.65 2
2026.01 2

MM

06
CM/S
CM/S

MM
MM
MM

CM/S
CM/S

7.317
8.00
8.48
8.86S
S.19
9.82
0.29
0.6€
1.317
1.91
2.41
2.88
3,21
3.5¢
3.84
4.08
4425
4.21
4.22

5.38
5.43
S5.48
6.00
643
6.78
7T.11
7.65
8.12
8.56
Se34
9.95
Ga42
G.85
l.21
1.52
2.017
2.51
2.81
3.15
3.35
3.53

P = 2.4 KM H = 0.3 MM B = (.3 MM
REYNOLDSZAHL RE = 0.523E+06
MITTL. GESCHWIND. UK = T776.47 CM/S
MITTL. PROFILGESCHW. UP = 830.43 CM/S
VOLUMETR. KANALHOEHE HV = 39.962 MM
PROF ILLAENGE RAUH LR = 30.813 MM
PROFILLAENGE GLATT LG = 9.149 MM
SCHUBSP.GESCHW.RAUH UXR = 69.06 CM/S
SCHUBSP.GESCHWLGLATT UXG = 37.63 CN/S
NULLSCHUBSPANNUNG LR/HV = 0,7711
RAUHE ZONE
Y{MM) U{CM/S) U/UMAX Y/H U+
1.73 510.01 0.533 5.75 7.38
2.23 545.91 0.570 7.42 7.90
2.73 577.08 0.603 9.08 8.36
3.23 599.76 0.627 10.75 8.68
3.73 623.87 J3.652 12.42 9.03
4.73 663,65 0.693 15.75 9.61
5.73 691.69 0.723 19.08 10.02
6.73 T719.45 0.752 22.42 10.42
8.73 T763.34 0.798 29.08 11.05
10.73 799.40 0.835 35.75 11.57
12.73 832.61 0.870 42.42 12.06
14.73 857.67 0.896 49.08 12.42
l6.73 883.45 0.923 55.75 12.79
18.73 904.31 0.945 62.42 13.0S
20.73 922.18 0.964 69.08 13.35
22.73 937.75 0.980 75.75 13.58
24.73 950.30 C.993 82.42 13.76
26.73 356.31 0.999 89.08 13.85
28.73 956.99 1.000 95.75 13.86
29.73 953.33 0.996 99.J8 13.80
30.73 947.12 0.690 1062.42 13.71
GLATTE ZONE
Y(MM} UICM/S) U/UMAX Y+ us+
0.37 644.15 0.673 145.83 17.12
Je38 647.31 0.676 150.26 17.20
N0.39 648.99 0.678 154.65 17.24
0.5) 672.21 0.702 197.40 17.8¢
0.61 690.23 d.721 238.80 18.34
Ua71l  T704.46 2.7386 279.51 18.72
0.82 717.69 J. 750 219,80 19.07
1.02 740.05 D.773 399.69 19.66
1.22 756.18 0.79¢ 479.05 20.0S
1.42 T769.86 0.804 557.85 20.46
1.92 AUlL.46 0.837 753.86 21.30
2.42 4821.717 C.859 949.87 21.84
2.92 B840.64 N.R878 1145.88 22.34
3.42 B55.91 J.8%94 1278.76 22.74
3.92 B870.00 J.909 1534.31 23.12
4.42 881.08 J.921 1779.87 23.41
5.42 901.88 D.942 2120.97 23.96
6.42 9l6.47 0.958 2512.08 24.35
T.42 928,93 N.971 2903.19 24.68
B.42 940.AR8 0,983 3294.30 25.00
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P = 4.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHOEHE RV
PROFILLAENGE RAUH LR
PROF ELLAENGE GLATT LG

SCHUBSP . GESCHW.RAUH UXR
SCHUBSP.GESCHR «GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)} U(CM/S) U/UNMAX
1L.60 .43 0.400
2.10 11.35 Ce4B1
260 12.87 C.545
3.10 14.22 0.603
3.60 15.41 0.653
4.60 15.83 0.671
5.60 16.76 C.710
6.60 17.49 0.741
8.60 L8.95 0.803
10.60 19.95 0. 845
12.60 20.73 0.878
14.60 21.56 G914
16.60 22.44 0.951
18.60 23.02 0.875
20.60 23.40 C.991
22.60 23.51 9.996
24.60 23.60 l.000
GLATTE ZONE
Y{MM) U(CH/S) U/UMAX
0.41 5.75 0.244
0.52 1.23 J.306
Ga62 8.10 0.343
0.73 $.33 0. 395
0.93 11.35 0.481
lel4 12.38 0.524
1.34 13.93 Ce590
1.84 15.62 0.662
2434 16.68 0.707
2.84 18.01 0.763
3.34 18.66 0.791
3.84% 19.10 C.809
4.34 19.31 0.818
5.34 20.14 C.853
6.34 20.76 c.880
1.34 21.24 G.900
8.34 21.78 0.923
934 22.03 0.933
10.34 22.36 Ge 947
11.34 22.45 C.951
13.34 23.3¢0 0.987

B = 1.0 NM
= 0.119E+05
= 19.81 CM/5
= 19.62 CM/S
2 39.75C MM
= 24.553 NM
= 15.197 MM
= leb64 CM/S
= le2S CM/S
= 0.6177
Y/H U+
1.60 5.75
2.10C 6.92
2.60Q 1.84
3.19 8.67
3.€0 9.3S
4.60 9.65
5.60 10.21
6.6C 10.6¢
8.60 Ll.55
10.60 12.16¢
12.60 12.62
l4.60 13.14
16,60 13.68
18.6GC 14.03
20,60 14.2€
22.60 14.33
24.60 14.38
Y+ U+
4.95 4.46
€.26 546G
7.53 6.28
8.78 1.22
11.24 8.75
13.69 9.59
16.12 10.76
22.15 12.10
28.17 12.92
34415 13.95
40.22 l4.45
46.24 14.8C
52.27 14.5¢
64.32 15.6C
76.36 16.08
88.41 16445
10U0. 46 16.87
112,51 17.07
124.56 17.32
136.61 17.3S
16U.70 18.05

P = 4.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PRCFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCH®.GLATT ULXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) UICM/S)} U/UMAX
160 13.08 0.442
2.10 14.45 C.490
2.60 16.21 0.548
3.10 17.22 0.582
3.60 18.03 G610
4,60 19.45 C.658
5.60 20.56 C.695
6.60 21.53 0.728
8.60 23.45 0.793
10.60 24455 0.830
12.60 25.81 0.873
14.69 26.85 C.908
16.6G 27.82 0.941
18.60 28.72 C.S571
20.60 29.16 C.586
22.60 2G.56 0.995
24460 29517 1.000
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.41 8.58 C.250
0.52 10.24 0.346
0.62 12.15 Cesll
0.73 13.28 Cu449
0.93 15.53 0.525
l.14 17.17 ¢.581
1.34 18.50 C.626
1.84 20.56 0.655
2434 2l.61 C.731
2.84 22441 0.758
3.34 23.29 C.7817
3.84 23.87 c.007
4.34 24.47 C.827
Se.34 25.28 0.855
6.34 25.89 0.875
T.34 26449 0896
8.34 27.12 C.917
S.34 27.73 0.938
10.34 28.02 0.948
11.34 28.55 G965
13.34 29.20 C.S87

B = 1.0
= U l49E+
= 24.75
= 24.56
= 39.750
= 25.302
= 14.448
= 2.07
= 1.57
=z 0.6365

Y/H
l.60
2.1C
2.60
3.1¢
3.¢60
4.60
5.6C
6.6C 1
8.6G 1

1G.60 1

12.60 1

14.60 1

16.60 1

16,60 1

20.60 1

22.60 1

24.60 1

Y+

6.C3
T.62
9.16

10.68

13.68

16.6€¢ 1

19.62 1

26.55 1

34.28 1

4l.61 1

48.54 1

56.27 1

63.60 1

78.26 1

92.92 1
107.58 1
122.24 1
136.90 1
151.5¢ 1
166,22 1
195.54 1

MM

05
CM/S
cM/s

MM
MM
MM

CM/S
CM/S

6.31
6.5S
1.82
8.30
8.66
Y.38
9.91
G.38
l.31
l.84
2.45
2.95
3.41
3,85
4.0¢
4,25
4.26

5.47
6453
7.75
8.48
G.51
0.SG¢
le.80
3.12
3.7
4.3C
4.86
5.23
5.62
6.12
652
6490
7.30
T7.70
7.88
8.22
8.63

P = 4.0 MM H = 1.0 MM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUK UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
YIMMI  ULCM/S) UJUMAX
1.62  24.51 0.397
2.10  28.46 C.461
2.60 31.68 C.514
3.10  33.82 C.548
3.60  36.04 C.584
4.60  35.71 0.644
5.60 42439 c.687
6.60  44.42 0.720
8.60 47.83 0.7175
10.60  50.81 0.823
12.60  53.23 0.863
14.60 55.63 0.902
16.60 57.36 €.929
18.6G 58.98 0.556
20.60  60.41 G979
22.60  61.20 0.592
24.60  61.70 1.000
26.60  61.50 0.997
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX
0.41  26.82 0.%35
0.52  30.91 0.501
0.62 33.71 0.546
C.73  35.83 C.581
0.93  38.57 0.632
1.l4 41.05 0.665
1.34  42.70 0.692
1.84  45.14 U.732
2.34  47.18 0.765
2.84  48.63 c.788
3.34  45.98 0.810
3.84 51.06 0.827
4.34  52.42 .850
5.34  54.29 0.880
6.34 55.73 0.503
7.34  57.10 0.926
8.34 58.21 0.944
9.34 5%.20 0.960
10.34 59.98 0.972
11.34 60.73 0. 964

B = 1.0 NN
= 0.29uE+05
= 49.33 CM/S
= 51.65 LM/S
= 39,750 MM
= 27.226 MN
= 12.524 kM
= 4.38 CM/S
s 2.97 CM/S
= 0.6845%
Y/H U+
1.60 5.6C
2.10 6€.50
2.60 7.23
3.10 T.72
3.60 8.23
4460 9.07
5.60 9.68
6.60 10.14
B8.60 1(0.92
10.60 11.60
12,60 12.15
14.60 12.70
16.60 13.08
18.60 13.41
20.66 13.79
22.60 13.91
24460 14.06
26.60 14.04
Y+ U+
1i.21 9.03
14.12 10.41
16.59 11.35
19.75 12.06
25.31 12.12
30.81 13.82
36428 14.37
49.72 15.2¢C
6€3.25 15.88
76,77 16.37
90.30 16.82
103.82 17.18
116,77 17.65
143.69 18.28
170.61 18.7¢
197.53 1%.22
224.44 15.60
251.36 19.53
278.28 2G.lS
305,20 20.44

P = 4«0 MM H = 1.0 MM
REYNOLDSZ AHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALMOEHE HV
PROF ILLAENGE RAUH LR

PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZIONE
Y(MM)} UICM/S) U/UMAX
1.60 37.98 0.404
2.1C 43.49 0.462
2.60 48.17 G.512
3.10 5l.70 0.550
3.60 55.08 0.585
4.60 59.96 0.637
5.60 63.938 0.680
6460 67.00 0.712
8460 72.96 C.775
10.60 77.29 0.822
12.60 80.55 0.856
14,60 84.15 G.894
16.60 86.94 0.924
18.60 89.14 C.947
20.60 9l.14 0.969
22.60 92.178 0.986
24.60 93.79 0.997
26.60 94.08 1.000
GLATTE ZCNE
Yi{MM) U(CM/S) U/UMAX
0.41 48.99 0.521
0.52 53.687 C.573
Ua62 57.16 0.608
0.73 59,33 C.631
0.93 62.63 0.666
l. 14 65.32 0.694
1.34 66.98 C.712
1.84 70.45 0.749
2434 73.48 0.781
2.84 75.91 0.807
3.34 77.71 0.826
3.84 79.60 C.B846
4.34 81.09 0.862
5.34 83.70 G.8S0
6.3% 86.09 0.915
7.34 86.30 0.939
B.34 89.83 0.955
9.34 91.10 C.568
10.34 G2.11 0.979
1l.34 S3. 16 C.390

B = L.0 MM
= 0.435E+05
= T4.24 CN/S
= 79.47 CM/S
= 39,750 MM
=2 27.515 MM
= 12,235 MM
=z 671 CH/S
= 447 CM/S
* 0.8922
Y/H U+
l.60 5.66
2.10 6.48
2.60 .18
3.10 T7.71
3.60 8.21
4460 8.94
5460 9.54
6.60 9.99
8.6C 1C.B88
10.60 11.52
12.6C 12,01
14.60 12.55
1660 12.9¢
18.60 13.26
20.60 13.59
22.60 13.83
24.60 13.98
26460 14.03
Y+ U+
l6.71 10.95
2la 1l 12.04
25.39 12.78
29.60 13.27
37.52 14.00
46.16 14.60
54.37 14.97
T4.68 15.75
85.00 16.43
115,31 16.97
135.63 17.37
156.33 17.80
176.70 18.13
217.43 18.71
258416 15.25
298.89 19.74
339.62 2C.08
380.36 2C.37
421409 2C.59
46l.82 20.823
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P = 4.0 MM H = 1.0 MM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 4.0 MM H = 1.0 NM
REYNOL OSZAHL RE
MITTL. GESCHwWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 4.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 4.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. uK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEKE Hv
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

B = 1.0 MM
2 0.165E+06
= 246435 CM/S
= 268.61 CM/S

= 39.750 MM
= 29.585 MM
= 10.165 MM

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP . GESCHR .GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
1.60 56.15 0.404
2.10 64.60 0.464
2.60 T1.71 0.515
3.16G 76.55 0.550
3.60 82.1C C.590
4460 86.00 0.640
5.60 95.98 0.690
6.60 101.08 0.726
8.60 107.48 0.772
10.60 1l4.47 C.823
12.60 116.88 0.862
14.60 124.G5 0.892
16.60 128,43 C.923
18.60 132.07 0.94%
20.60 134,69 C.568
22.60 137.44 C.988
24.60 139.13 1.000
26.60 139.14 1.000
GLATTE ZONE
Y{MM} UICM/S) UZUMAX
0.4l 80.72 C.580
0.52 86.56 0.622
0.62 B89.85 0. 646
Ca73 92.22 0.663
0.93 96.07 0.690
la14 99.30 0.714
l.34 101.81 C.732
1.84 107.01 0.769
2.34 111.05 C.798
2.84 114.55 0.823
3.34 117.35 C.843
3.84 120.14 C.863
4e34 122.79 0.883
534 126.75 0.911
6.34 129.87 0.933
T.34 132.23 C.950
8.34 134.25 0.965
.34 136.26 0.979
10.34 137.32 C.987
11.34 138.47 0.995

B = 1.0 MM
= 0.653E+05
= 110.0C CM/S
= 118.76 CM/S
= 39,750 MM
= 274926 MM
= ll.824 MM
= 9.93 CM/S
= 6.46 CH/S
= 0.7025
Y/H U+
1.60 5.65
2.10 650
2.6C T.22
3.10 7.71
3.60 8.217
4.60 B.9¢
560 S.66
6.60 1C.18
B.60 10.82
10.60 11.53
12.60 12.07
14.60 12449
16.60 12.92
18.60 13.30
20.60 13.5¢
22.6U 13.84
2460 14.01
26.60 14.01
Y+ U+
24.38 12.49
30.80 13.39
37.04 13.90
43.15 14.217
55.32 14.87
67.35 15.317
79.33 15.75
108,97 16.56€
136.€1 17.18
168.26 11.73
167.90 18.1¢
227.54 18.5S
257.82 19.00
317.25 19.61
376.68 20.10
436.12 20.46
495.55 2C.171
554.98 21.08
€l4.41 21.25
673.85 21.43

SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) U(CM/S) U/UMAX
1. 6C 77. 07 G.4l1
2.10 88.617 0.472
2.60 97.45 G.519
3.10 105.33 0.561
3.60 1ll.64 0.595
4.60 121.59 0.648
5.60 129.21 C.688
6.60 136.32 0.726
8.60 145.63 G776
10.60 153.78 0.819
12.66 161.06 C.858
14.60 166.28 C.886
16.60 171.70 0«915
18,60 177.15 Ce944
20.60 180.65 0.962
22.60 184.73 0.984
24.60 187.74 1.000
260,60 1B7.66 1.000
28.60 187,03 C. 956
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
J.4l 115.53 Veble
0.32 i2V.083 Jab44s
0.62 124.29 J.662
VaT3 123.1l4% Jed3
Ja93 131l.98 Je 73
lols 136.0V JeT24
1.34 139.65 Ue 144
l.84 l4b.71 Je781
2.3% 152.3u Ue8ll
2.8% L56.738 Jes35
3.34 l6U.09 Je 350
3,84 L165.064 Jeb 79
4.34 1b8.05 Jed95
5.3% L172.77 JeG2V
pe34 L176.42 Je 942
7.34 16023 0.960U
8.34 182.34 Je9T4
9e.34 LB4.6l U.9u3
10.3% 186.26 U991

B = 1.0 MM
s 0.102E+06
= 148.48 CM/S
= 1€0.40 CM/S
= 35,756 MM
= 28.882 MM
= 1G.868 MM
= 13.62 CK/S
= 8.35 CM/S
= 0.7266
Y/H u+
1.60 5.66
2.10  6.51
2.60 1.l16
3,10 7.74
3.60 B8.20
4.60 8.93
5.60  S.4S
6.6G 1C.01
8.60 10.70
10.6C 11.25
12.6C 11.83
14.6C- 12.21
16.60 12.61
18.60 13.01
20.60 13.27
22.6U 13.57
24.60 13,75
26,60 13.78
28.60 13.74
Y+ U+
36.62 L13.d4
46,26 la.a7
55.04 L4.d6
64.37 15.3%4
33.1v 15.3u
13l.16 Lo.28
119.15 16,72
le3d.67 17.57
208.19 18.23
252.72 18.77
297.24 19.24
341.77 19.76
3p6.29 2u.l2
475.534 20469
564,33 21.17
653.43 21.53
T42.43 21.89
831.53 22.1u
920.57 22.23

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) UJUNMAX
l.60 103.52 C.%17
2.10 119.07 0.479
2.60 130.26 0.524
3.10 139.84 0.563
3.60 148.54 0.598
4.60 161.717 0.651
5.60 171.06 0.689
6.6C 180,32 C.726
8.60 193.59 Q.775
10.60 203.90 0.821
12.60 213.02 G.858
14.60 221.71 0.892
lea.60 228,77 0.921
18.60 234.46 0.944
20.60 240.36 0.568
22.6) 244.73 0.985
24.60 248.30 1.000
26.6C 248.42 1.000
28,60 247.83 0.998
GLATTE ZONE
YIMM) U(CN/S} U/UMAX
0.41 156.25 0.629
0.52 163.65 0.659
0.62 167.91 C.676
0.73 171.83 C.692
G.93 178.21 C.717
L-l4 183,51 Ue739
1.34 188.09 0.757
1.84 197.38 C.795
2.34 204.94 0.825
2.84 210.77 0.848
3.34 215.53 0.868
3.84 219.50 0.884
4034 223.71 C.901
5.34 229.90 0925
6.34 235.77 0.949
7T.34 239.55 C.964
8.34 243.19 0.979
G.34 245.35 C.588
10.34 246.87 0.994

B = 1.0 MM
= 0.132E+06
=z 196457 CN/S
= 212.9C CM/S
= 36.750 MM
= 29.410 MM
= 10.340 ¥M
= 18.20 CM/S
= 10.79 CM/S
= 047399
Y/H U+
1.60 5.69
2410 6.54
246U T.1¢
3.10 1.686
3.60 8.16
4460 8.86
5.60 9.40
6.6C $.91
8.60 1C.64
10.60 11.21
12.60 1ll.71
14.60 12.18
16.60 12.57
18.60 12.88
20.60 13.21
22.60 13.45
24.60 13.64
2660 13.65
28.6C 13.62
Y+ U+
46443  l4.48
58.66 15.17
70.55 15.5€
82.25 15.93
105.37 16.52
1268.28 17.01
151.08 17.43
207.54 18.29
263.59 18.99
320.45 19.54
376.91 19.9€
433.37 20.34
4089.82 2C.73
€G2.74 21.31
713.98 21.85
B826.64 22.2C
939.29 22.54
1C49.49 22.74
1161.87 22.88

SCHUBSP.GESCHW.RAUH UXR = 22.83 CM/S
SCHUBSP.GESCHWLGLATT UXG = 13.38 CM/S
NULLSCHUBSPANNUNG LR/HY = 047443
RAUHE ZONE
Y(MM) UICM/S)  U/UMAX Y/H U+
2.60 163.76 0.520 2.60 T.17
3.10 177.05 0.563 3.10 7.76
3.60 187.70 C.596 3.60 8.22
4.60 202.63 0.644 4.60 8.88
5.60 215.58 0.686 5630 Se46
6.60 225.86 0.718 6.60 9.89
8.60 243.04 0.772 8.60 10.65
10.60 257.65 0.819 10.6C 11.29
12.60 268.176 0.854 12,60 11.77
14.60 279.34 0.888 14.60 12.24
16.6C 287.05 0.912 16.60 12.58
18.60 296.09 0.541 18.60 12.97
20.60 302.171 0.962 20.60 13.26
22.60 308.03 0.979 22.60 13.49
24.60 312.08 0.992 24.60 13,67
26460 314.72 1.000 26.60 13.79
28.60 312.57 0.993 28.£40 13.6S
29.60 3ll.26 C.989 29.60 13,64
GLATTE ZONE
Y{MM} ULCM/S) U/UMAX Y+ U+
0.41 200.78 0.638 58.25 15.01
0.52 208.45 C.662 73.43 15.58
0.62 214.39 0.681 88.31 16.02
0.73 215.07 0.696 102.72 16.317
0.93 227.33 0.722 131.28 16.9S
la14 233.97 Ga 743 159.83 17.49
L.34 239.89 0.762 187.80 17.93
L.84 251l.96 0.801 257.98 18.83
234 260.80 0.829 327.39 1S5.45
2.84 267.94 0.851 397.41 20.02
3.34 274.10 C.871 467.42 20.48
3.84 27S.62 J.388 534.93 2€.9C
4234 2B4.45 J0.504 568.99 21.26
534 292.09 C.928 737,07 21.82
6.34 298.34 0.948 €75.15 22.30
7.34 303.22 6.563 1013.23 22.66
8.34 307.01 0.976 11%1.31 22.94
9.34 309.606 Ce984 1289.39 23.l4
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P = 4.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 4.0 MM H = l.0 MM
REYNOL DS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOUEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUR UXK

SCHUBSP.GESCHW.GLATT UXG

P= 4.0MM H= 1.0 MM
REYNOL DSZAHL RE
NITTL. GESCHWIND. K
MITTL. PROFILGESCHk. UM
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHURSP.GESCHW.RAUH UXR
SCHURSP.GESCHW.GL ATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IGNE
Y(MM) UCCM/S) U/UMAX
1.60 185.00 0.420
2.10 213.12 C-484
2.6C 233.09 0.530
3.10 248.65 0.565
3.60 264.61 0.601
4.60 284.52 0.64T
5.60 302.71 €.688
6.60 316.94 0.720
8.60 340.00 0.773
10.60 359.12 0.816
12.60 375.25 c.853
14.60 389.57 ¢-885
16.6C 40Ll.56 0-913
18.60 412.02 €.S36
20.60 421.87 0.559
22.60 429.44 €.976
24.60 436.27 C.991
26,60 440.04 1.000
28.60 439.15 €.996
29.60 437.35 €-994
GLATTE ZONE
YIMM)  ULCM/S)  U/UMAX
0.41 286.49 c.651
0.52 296.45 C.6T74
0.62 305.45 C. 654
0.73 312.25 ¢.710
0.93 324.60 0-73
l.14 334.3u C.760
1.36  342.41 G718
1.84 347.69 C.750
2.34 37C.95 0.843
2.84 380.74 0.865
3.34 388.57 ¢.882
3.84 396.28 0.901
4.34 402.57 €.916
5.34 413.06 €.939
6.34 421.27 €.957
T.34 421,07 ¢.571
8.34 431.76 0.981
9.34 435.40 €.989

B = 1.0 MM
= 0.235E+06
= 353.68 CM/S
= 377.88 CM/S
= 39,750 MM
= 29.937 MM
= 9.813 MM
= 32.56 CM/S
= 18.64 CM/S
= Q.7531
Y/H u+
1.60 5.68
2.10 6455
2.60 T.16
3.10 1.64
3.60 .13
4.60 8.74
5.60 9.3C
660 9.72
Be6C 1C.44
lue60 11.03
12.60 11.52
14.60 11.6¢
16.60 12.32
18.60 12465
20.60 12.5¢
22.60 13.19
24.60 13.4C
26.6C 13.51
28.60 13.4¢€
25.€0  13.43
Y+ U+
78.51 15.37
99.71 15.90
119.91 1é€.35
139.80 16.75
179.09 17.42
218412 17.52
256.18 18.37
352473 1€.65
448.65 19.9U
544.65 20.43
€40.60 20.8%
736.56 21.26
832.51 2l.62
1024.42 22.1¢
1213.48 22.6v
1404.54 22.51
1596.41 22.16
1787.87 23.3¢

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHWGLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{NM) UICM/S) U/UMAX
Leb6d 207.4% vea22
2. 10 237.53 0.483
2.6U 26l.27 U.532
3.12 278.91 U.568
3.60 294.53 0.600
4.60 317.57 Ue6%46
S«6U 337.70 0.687
6.60 353.76 Je 720
Bebd 379.70 V773
10.60 4uv.T72 v.81l6
12.50 +13.1u J.353
l4,60 434.29 v.3b%
16.60 447.0% U.91vy
18.07 459.2v Je73l
2J.60  4t9.75 Ja¥Dd
22.56) 4179.33 e 970
24.0J 4bolal CevYy
260U +9L.26 1.J90
75.0) 4.l e 7?98
24%.60  469.22 Je 790
GLATTE ZONE
Y{(MM) UICM/S) U/UMAX
0.41 323.93 0.659
0.52 335.75 0.683
Ue62 3644.53 c.701
0.73 352.74 0.7186
0.93 366.14 Ce745
leld 376267 C.767
l.34 385.87 (. 1785
l.84 403.59 t.821
2.34 417.05 0.849
2.84 427.39 G.870
3.34 436.82 0. 889
3.84 444.55 C.905
4.34 451.31 0.91¢
5434 462.67 0.942
6e34 471.35 0.959
7.34 4717.88 0.973
8.34 483.14 0.983
9.34 486.99 0.991

8 = 1.0 MM
2 0.260E+06
= 392,88 CM/S
= 423.53 CM/S
a2 39.75C MM
= 29.877 MM
= 9.873 MM
= 3€.11 CM/S
= 20.76 CM/S
= 0.7516
Y/F u+
l.6u 5.75
2.1 6.58
2+ 6U 71.2%
3.19 71.72
3.6 3.16
4a60 8.8y
5.6U 9.35
o.0U 9.8V
8.6J 10.52
.6y Llelv
12.64 ll.6l
lasdu 12402
lée.b6u 12.38
18.04 L2.72
2ue0 13.01
22.0s 13,27
2o  L3ea?
2ue02 l3.0l
Zbe.64 13.50
2%.6u 13.55
Y+ U+
86.84 15.61
105.72 16.18
131.96 16.60
153.84 16.9S
197.08 117.64
239,53 18.15
282.57 18B.59
388.17 1%9.44
483,76 20.0S
599.3¢ 20.5%
704.55 <l1.0¢
8l12.46 21.42
S18.31 21.74
1129.5% 22.26%
1341.68 22.71
1553.37 23.02
1765.C6 23.28
168l.41 23.46

NULL SCHUB SPANNUNG  LR/HYV
RAUHE 2GNE
Y(MM) U(CM/S) U/UMAX
l.60 268.52 0.426
2.10 335.66 C.485
2.6U 373.94 0.533
3.10 398.25 0.568
3.60 420.53 C.600
4.60 453.54 0. 647
5.60 480.03 G.685
6.6C 505.27 0.721
8.60 542.75 0.774
10.60 571.26 0.815
12.60 5%$5.05 0.849
l4a.60 617.59 C.881
lé.60 636.69 C.908
18.60 653.66 C.%32
20.60 607.80 0.952
22.60 ©82.66 C.974
24.6C 693.95 Ce$90
26.60 T70l.l4 1.00u
28.6C 700.47 €.999
29.60 69%.83 G.998
GLATTE IONE
Y(MM)  U{CM/S)  U/UMAX
0.41 4¢9.80C 0.670
0.52 487.56 J.695
Ca62 501.08 C.715
0.73 512.88 0.731
0.93 531.57 C.75¢4
lel4 547.25 0.781
l.34 559.52 0.768
1.84 584.27 C.832
2.34 602.74 C.860
2.B4 617.25 0.830
3.34 630.24 C.895
3.84 641.18 C.914
4.34 649.29 0.92¢6
5.34 664426 0.947
6.34 675.97 C.964
7.34 684.84 Ce977
B.34 691.27 0.986
9.34 696454 0.993

B = 1.0 MM
= 0.366E+C6
= 56lall CM/S
= 605.27 CM/S
= 39,750 MM
=  30.397 MM
= $.353 MM
= 51.68 CM/S
= 28.66 CM/S
= 0.76417
Y/H U+
1.60 5.78
2.10 €.58
2.6 7.24
3.10 7.71
3.60 .14
4.60 8.76
5.60 S.26
6.60 9.76
8.60 1cC.5¢C
10.60 11.(5
12.6C 11.51
14.60 11.95
16,60 12.32
18.60 12.65
20460 12.92
22.60 13.21
24.60 13.43
26.6U 13.57
28.60 13,55
29,60 13.54
Y+ U+
119.36 16.39
15¢.81 17.01
181.38 17.48
211.46 17.89
270.88 1B.54
129.78  15.05
386.4¢ 19.52
£33.54 2C.38
€78.65 21.03
823.83 21.53
6£8.57 21.56
l1ll.48 22.37
1256428 22.65
1545.88 23.17
1835.48 23.58
2125.08 23.89
2420.39 24.12
2710.68 24.3C

P = 4.0MM H = 1.0 MM B = 1.0 MM
REYNOLDSZAHL RE = 0.521E+06
MITTLe GESCHWIND. UK = 789.25 CM/S
MITTL. PROUFILGESCHm. UP = 853,73 CM/S
VOLUMETR. KANALHOEHE HV = 39,750 MM
PROFILLAENGE RAUH LR = 30.725 MM
PROFILLAENGE GLATT LG = 9.025 MM
SCHUBSP.GESCHR.RAUH UXR = 72.63 CM/S
SCHJURSPL.GESCHWGLATT UXs =  39.37 CM/S
NULLSCHUBSPANNUNG LR/HV = Q.T7730
RAUHE ZONE
Y{MM) ULCM/S) U/UMAX Y/H U+
1.60 421.41 C.427 1.60 5.8¢C
2.10 480.19 C.487 2.10  6.61
2.60 524.84 0.532 2.60 7.23
3.10 561.81 0.569 3,10 7.73
3.60 561.71 0.600 3.60 B.15
4.60 640.86 0.649 4.60 8.82
5.60 673.41 C.688 5.60 9.34
6.60 709.88 0.719 6.6C S.77
8.60 759.69 0.770 8.60 10.4¢&
10.60 799.69 0.810 1.60 11.01
12.60 833.31 0.844 12.60 11.417
14.60 863.34 0.875 14.60 11.89
16,60 890.50 0.902 16,60 12.26
18.60 914.59 0.927 18.60 12.5%
20.60 937.64 C.950 20.60 12.91
22.60 956.24 0.969 22.60 13.117
24.60 971.04 0.984 24,60 13.37
26.60 981.92 0.995 26.60 13,52
28.60 986.82 1.000 28.60 13.59
29.60 986.35 1.000 29.60 13.58
30.60 983.08 C.996 30.60 13.54
GLATTE ZONE
Y(MM) U(CM/S) UZUMAX Ye u+
0.41 675.83 0.685 164,31 17.17
0.52 699.58 .70  2C%.57 17.78
0.62 1720.95 0.731  252.04 18.32
0.73 737.02 G.747  293.85 18.72
0.93 763.05 G.773  376.42 19.38
lel4 1784.23 0.795 456,27 15.92
1.34 801.35 0.812 €39.72 2C.36
L-84 834,23 0.845 74l.41 21.16
2.34 859.11 0.871  $43.10 21.82
2.84 B78.77 0.891 1147.49 22.32
3.34 BS4.U 0.907 1249.65 22.73
3.84 906.45 C.919 1548.17 23.03
4.34  921.49 0.934 174%.86 23.41
5.34 942.05 0.955 2153.24 23.93
6.34 957.32 Ge970 2556.62 24.32
7.34 968.7Q 0.582 2656U.00 24.61
B.34 976.91 L.990 3363.38 24.82
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P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG LR/HYV
RAUHE Z0ONE
Y(MM) UICM/S) U/UMAX
224 8.32 0.462
2.74 8.95 C.497
3.24 G.72 0.540
3.74 10.26 0.570
4.74 Ll.50 C.635
5.74 12.19 Ca6T77
6.74 12.85 0.714
B.74 13.99 C.7717
10.74 14.75 0.819
12.74 15.52 0.862
14.74 16437 G.909
16.74 16.91 C.935
LB.74 17.33 0.963
20.74 17.b64 0.991
22.74 17.99 1.000
24.74 17.94 C.997
26.74 18.00 1.000
GLATTE ZONE
Y(MM} U(CM/S) U/UMAX
0.37 3.21 C.179
0.38 3.44 C.191
0.39 3.66 €.203
0.41 3.86 C.21%
0.42 3.87 0.215
0.43 4006 0.226
0.50 4445 0.241
G.61 S5.43 C.302
C.71 6.15 0.342
Q.92 7.61 0.423
la12 g.76 0.487
1.32 .53 0.530
1.82 11.96 0.665
2.32 13.50 €.150
2.82 14.00 0.778
3.32 l4.64 C.813
3.82 15.03 0.835
4432 15.40 0.856
5.32 15.95 C.886
6.32 16.52 C.918
7.32 16.70 G.928
.32 17.04 C.546
9.32 17.41 0.961
10.32 17.417 0.971
11.32 17.69 0.983

B = 1.0 MM

= 0.877E+04
= 14.63 CM/S

= 14.79 CM/S
= 35.875 MM
= 27.423 NM
= 12.452 MM
= l.45 CM/S
= 0.98 CM/S
= 0.6877
Y/H U+
2.24 5.75
2.74 6.18
3.24 6.72
3.74 7.06
4.74 1.95
5.74 .43
6. 74 8.886
8.74 S.617
10.74 1¢.1S
12.74 1C.73
14.74 1l.31
16.74 11.69
18.74 11.9€
20.74 12.33
22,74 12.43
24,74 12.4C
26.74 12.44
Y+ U+
3.39 3.30
3.48 3.53
3.58 3.75
3.68 3.9¢
3.78 3.9¢
3.E8 4.16
4.51 4.51
5.53 5.57
6ot 6.31
8.33 7.81
0. 18 £.69S
12.01 5.78
16.51 12.27
21.04 13.85
25.56 14.35
30.05 15.02
34.62 15.41
39.15 15.79
48.2C 16435
57.26 16.94
66.32 17.13
75.37 17.41
84.43 17.86
93,48 17.G2
102,29 18.14

p = Bs0 MM H = 1.0 MM
REYNOLDOSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE KV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCH® .GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y(MM} UICM/S) U/UMAX
2.24 10.57 0.544
2.T4 11.77 0.494
3.24 12.59 0.528
3.74 13.29 04558
4.74 14.40 C.605
S.74 15.66 0.657
6.T74 16.45 C.690
8.74 18.12 0.760
10.74 15.46 0.817
12.74 20.50 C.86C
14.74 2l.31 C.894
16.74 22,02 C.524
18.74 22.178 0.956
20.74 23.25 0.976
22.74 23.70 C.995
24.74 23.82 1.006
GLATTE ZONE
Y{MM) UICM/S) U/JUNAX
Ue37 0.9V Ue 29U
0.38 7.02 0.295
J.39 T.l4% U.300
Q.4l 7.26 0.3U5
0.42 7.38 0.310
Q.43 T.49 Ue31l4
0459 B.34 0.350
Jeb1 9.57 Jetd2
0a71 10.67 Je 448
V.92 12.54 Je326
1.12 13.81 Je 330
l1.32 15. 04 J.631
L.82 lo.92 Q.710
2.32 16.v8 0. 759
2.82 18. 94 Je 795
3.32 19.48 Je8113
3.42 19.4d8 V.834
4e32 20.34 0.854
5.32 21.40 0.398
.32 21.96 0.922
7.32 22.59 0. %4
8.32 22.67 ve952
9.32 23.15 0.972
10.32 23.32 0.978
11.32 23.63 0.992
13.32 23.33 1.000

B = 1.0 MM
= 0.118E+05
= 19.47 CM/S
= 20.00 CM/S
= 39,875 MM
3 25,736 MM
= 14.135 FM
= 1.91 CM/S
= l.41 CN/S
= 0.,6454
Y/H U+
2.24 5455
2.74 6.18
3.24 6.61
3.74 697
4,74 1.5¢
5.4 €.22
6.74 8.63
8. 74 S.51
10.74 16.21
12.74 1G.75
14.74 1l.1€
16.74 11.55
18.74 11.85
20.74 l2.2C
22.74 12.44
24,14 12.5C
Y+ U+
4.92 4.8Y9
5.u7 4,97
5.21 5.08
5. 36 5.14
5.51 5.22
5.65 5.30
6465 5.90
8.05 6.77
Se42 7.55
12.13 8.87
l4.31 9.78
17.48 Llu.65
24,09 11.98
30.70 lL2.8v
37.31 13.41
43.92 13.79
5U.53 14.u7
57.13 14.40
T0.35 15.15
B3.57 15.54
96,76 15.93
1lv.00 16.05
123.21 16.39
136043 lé6.5v
149.65 16,73
L76.51 16.87

P = 8.0 MM H = 1.0 MM B8 = 1.0
REYNOLDSZAHL RE = O l46E+
MITTL. GESCHWIND. UK = 24.21
MITTL. PROFILGESCHwW. UP = 24.81
VOLUMETR. KANALHOEWE HV = 39,875
PROFILLAENGE RAUH LR = 27.658
PROFILLAENGE GLATT LG = 12.211
SCHUBSP.GESCHW.RAUH UXR = 2.49
SCHUBSP.GESCHW<GLATT UXG = l.66
NULLSCHUBSPANNUNG LR/HV = 0.6936
RAUHE I0NE
Y(MM)} U{CM/S) U/UMAX Y/H
2.24 11.48 0.385 2.24
2.74 13.42 450 2.74
3.24 l4.14 0.474 3.24
3.74 15.53 0.521 3.74
4a74 16.66 0.558 4. 74
5.74 19.39 0.650 5.74
6.74 20.35 0.682 6.74
8.74 22.13 0.742 Be T4
16.74 23.66 C.793 10.74
12.74 25.20 G. 845 12.74 1
14.74 26.41 0.886 14.74 1
16.74 27.45 €.920 16.74 1
18.74 28.25 0.947 16.74 |
20.74 29.00 C.972 20.74 1
22.74 2G.55 C.991 22.74 1
24.74 29.82 1.000 24.74 1
26.74 26.83 1.00G 26.74 1
GLATTE ZONE
Y{MM) U{CM/S) U/UMAX Y+
0.37 S.51 0.319 5.74
0.38 S.61 0.322 5.91
0.39 G.54% C.320 6.08
.4l 10.19 0.342 6425
0.42 10.2C 0.342 6242
0.43 11.03 U.370 6.€0
U.50 11.67 0.361 7216
0.61 13.49 Ca.452 .35
C.71 15.00 G.5C3 10.69
0.92 17.48 C.586 14.15 1
1.12 18.78 0.630 17.28 1
1.32 20. 04 C.672 20.40 1
1.82 22.01 0.728 28.11 1
2.32 23.03 0.772 35.82 1
2.82 24.24 0.313 43.53 1
3.32 24.79 0.831 5l.24 1
3.82 25.517 0.857 58.95 1
4.32 25.91 0.868 6666 |
5.32 26495 0.905 82.07 1
6.32 27.51 0.522 $7.49 1
T.32 28.11 C.942 112.51 1
8.32 28.69 C.562 128.33 1
9.32 29.04 C.974 143.75 1
10.32 29.36 0.984 159.17 1
11.32 25.58 C.992 174,59 1

MM

[}
CM/S
CM/S

MM
MM
MM

CM/S
CM/s

4.61
5.38
5.68
€423
€.69
1.78
8.16
8.8¢
G449
O.11
C.6C
1.01
1.34
l.64
1.8¢
1.97
1.97

U+

S5.74
5.80
5.76
6.15
6.16
6.6¢€
1.05
8.15
9.06
C.55
1.34
2.10
3.2
3.91
4.64
4.91
5.44
S.64
&.3C
6461
64517
T.32
1.52
7.73
7.8¢

P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHWGLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
2.24 27.15 C.440
2.74 28455 0e462
3.24 31.05 0.503
3.74 32.66 0.529
4.74 36.34 0.589
SeT4 38.81 G. 629
6.T4 40.61 0.658
8.74 44.93 0.728
10.74 48.34 0.783
12.74 50.74 0.822
14.74 53.24 0.863
16.74 55.21 0.894
18.74 57.50 0.932
20.74 59.13 0.958
22.74 60.29 0.977
24.74 61.25 C.992
26.74 61.73 1.000
28.74 6l.48 0.996
GLAYTE IONE
Y(MM) UICM/S) U/UMAX
0.37 29.61 0.480
0.38 25.92 0.485
0.39 30.30 0.491
Q.41 30.60 0.496
0.42 3l.24 0.506
Q.41 3l.43 0.509
0.50 33.63 0.545
0.61 36.41 C.590
C.71 38.46 G.623
0.92 4l.65 C.675
l.12 43.64 G.712
1.32 45.17 Ca.732
1.82 47.70 0.773
2.32 49.66 0.304
2.82 51.42 0.833
3.32 52.61 0.852
3.82 53.91 0.873
4.32 54.90  0.889
5.32 56.72 0.919
6.32 58.31 €.945
T.32 59.32 C.G61
8.32 60.46 0.979
9.32 61.08 0.989
10.32 61.53 C.697

B = 1.0 MM

s 0.292E+05

= 49.117

CM/S

= 5167 CM/S

= 35.875 WM

29.475 MM

= 10.400 MM

= 534 CM/S
= 3.17 CM/S

= 0.7392
Y/H u+
2424 5.06
2. 74 5435
3.24 5.82
3.174 .12
4. 74 6.81
S5.74 1.217
6.4 71.61
8.74 8442
LU 74 S.06
12.74 9.51
14.74 9.98
1674 1C.35
18.74 10.78
20.74 ll.08
22.74 11.30
24274 Lll.4E8
26.T4 11.51
28.74 11.52
Y+ U+
10.84 Se34
11.17 S.44
11.50 S.56
11.82 9.65
12.15 S.86
12.47 9.91
l4.68 10.61
17.76 11.4S
20.78 12.13
26076 13.14
32.67 13.8¢
38.56 14.25
53.14 15.05
67.72 15.617
82.09 16.22
S6.63 16.6C
111.17 17.91
125.71 17.32
154.79 17.9¢
183.86 18.4C
212.54 1E.72
242.02 165.017
271.1C 1%.27
300.92 15.41
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P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTLe PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP 4 GESCHW.RAUH UXR
SCHUBSP.GESChHh.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
2.23 39.52 0.429
2.73 42.8C U.464
3.23 46,83 0.508
3.73 50. 66 0.550
4.73 55.43 0.601
5.73 59.97 0.651
6473 62.80 0.681
8.73 68.08 0.739
10.73 73.20 Ga 794
12.73 76.79 0.833
14.73 79.42 C.862
16.73 82.53 C.895
18.73 85.64 0.929
20.73 87.92 G. G54
22.73 89-.95 C.976
24.73 S1-.35 0.991
26.73 92.17 1.000
28.73 92.04 0.999
29.73 Sle95 0.598
GLATTE 2ZGNE
Y(MM) UICM/S}) U/UMAX
0.37 51.31 0.557
C.38 Sl.64 G.560
0.3¢ 52.14 0.566
Jetl 52.66 C.571
0.42 52.94 0.574
0.43 53.46 C.580
0.44 53.96 0.585
0.51 56.79 0.616
0.62 56.89 C.650
0.72 61.82 0.671
G.93 65.16 c.707
l.13 67.50 0.732
1.33 6663 0.755
1.83 73.22 0.794
2.33 75.74 C.822
2.83 78.05 0.847
3.33 B8C.08 C.869
3.83 8l.82 C.884
4.33 83.28 0.503
533 85.89 €.932
6433 88.08 0.956
7.33 85.56 0.972
8.33 90.46 G.981
9.33 Sl.45 ¢.992

B = 1.0 MM
= 0a441E+C5
= 73.27 CM/S
= 77.84 CM/S
= 39,875 MM
= 30.000 MM
= S.875 MM
= 8.03 CM/S
= 4.61 CM/S
= 0.7523
Y/H U+
2.23 4.92
2.13 5.33
3.23 5.83
3.73 6.31
4.73 6.5C
5.73 T.47
6.73 T.82
B.73 B.4E
lu.73 9.12
12.173 S.5¢
14.73 S.89
16.73 10.2€
186.73 1L.67
20.73 1U0.9%
22.73 1l.2C
24.73 11.38
26473 11.48
28472 1l.4¢
294,73 11.45
Y+ U+
15.87 ll.l4
lé.3€6 1l.21
16.83 11.32
1731 1l.43
17.7¢ 11.49
18.25 1l.61
18.72 1l.72
21.54 12.33
26,44 13400
30,87 13442
39.60 14.15
48.5u 14.65
57.16 15.12
718.63 15.90
Lov.C4 1€.44
121.49 1€.95
142.93 17.3¢
164,37 17.7¢
185,81 18.08
228,65 1B8.65
Z7l.57 16.12
314.46 15.44
357.34 1S5.64
400.22 19.85

P = 8.0 MM H = 1.0 MM
REYNOLDS ZAHL RE
MITTLe GESCHWIND. V14

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHAh .RAUH UXR
SCHUBSP.GESCHWLGLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZIONE
YIMM) UICM/S) U/UMAX
2.23 6071 0.442
2.73 66.73 U.486
3.23 72.u5 Ue. 524
3.73 76.59 V.558
4. 73 83.40 Ue607
5.73 9U. 05 0.655
6.73 34.15 0.685
8.73 101.35 0.738
10.73 1l07.43 0.782
12.73 112.95 Uv.822
14.73 118.27 0.801
16.73 122.79 0.394
18.73 126.54 U.921
20.73 130.29 0.946
22.73 132.85 0.967
24.73 135.83 U. 939
26.73 137.38 L.ulv
28.73 137.vu9 va998
29.73 136.76 U.995
GLATTE ZONE
YIMM)  U(CM/S) U/UMAX
0.37 83.67 0.609
0.38 83.91 Cotll
C.39 B84.38 G.614
0.41 85.15 C.62C
0.42 85.96 0e626
0.43 86.20 C.6217
Geb4 87.00 0.633
0.51 89.88 0.654
0.62 $3.15 C.678
0.72 95.62 C.696
0.93 $9.07 0.721
1.13 102.4u Ca745
1.33 104.68 0.762
1.83 110.21 0.802
2033 114.27 C.832
2.83 117.68 0.857
3.33 120.52 G.8177
3.83 123.06 0.896
4433 125.29 C.S512
5.33 128.86 C.938
6.33 131.52 0.5517
7.33 133.21 G.970
8.33 135.23 0.984
$5.33 136.24 0.992

Wonn

1
1
1
2
2
2
3
3
4
5
H]

B = 1.0 MM
0+645E+05
108.67 CM/S
116419 CM/S
3G6.875 MM
30.427 KM
S.448 MM
11.56 CM/S
6.66 CM/S
067630
Y/H U+
2.23 5.08
2.73 5.58
3.23 6.03
3.173 G.41
473 6.98
5.73 7.53
6.73 7.87
8.73 8.48
l0.73 8.98
L2.73 9.45
14.73 9.89
lo.73 lu.27
18«73 10.58
20.73 10.90
2¢.73 1l.l1
26.73 11.36
2673 1l.49
28.73 Llle4a?
25+73  1l.44
Y+ u+
22.63 12.5¢
23.31 12.59
24.00 12.6¢
24.61 12.78
25.35 12.9C
26.02 12.94
26.68 13.0¢
31.28 13.49
37.69 13.GE
43,95 14.35
56.45 14.817
68,19 15.317
61.08 15.71
11.49 1€.54
42.25 117.15
72.74 17.66
03.22 18.0%
353,71 18.47
64,20 18.81
25.11 15.34
87.09 19.74
48.22 15.9S
1u.59 20.3C
71.8¢6 20.45

P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHw.RAUH UXR
SCHUBSP.GESCHw«GLATT UXG
NULLSCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
1.76 74.15 G.393
2.26 86.08 0.456
2.76 $3.93 C.497
3.26 101.08 0.535
3.76 107.58 G.570
4.76 1l6.71 C.618
5.76 123.65 C.655
6.76 129.617 0.687
8.7€6 140.28 Ca743
1676 1495.71 C.793
12.76 156.24 0.827
14.76 162.49 C.860
16.76 167.89 0.88S
18.76 172.94 C.91é6
20.76 177.8¢ C.942
22.76 182.06 (.964
24.76 185.64 0.983
26.76 188.41 C.557
28.7¢ 188.89 1.000
29.76 187.63 0.993
30.76 187.14 C.951
GLATTE ZCNE
Y{MM}) UICM/S) U/UMAX
0.37 122.63 0. 645
0.38 122.91 C.651
G.36 123.61 0.655
0.41 124.11l 0.657
0.43 127417 C.6175
0.59 130.92 0.693
0.69 134.21 g.711
G.90 138.93 0.73¢
1l.10 142.86 C.756
130 L46.71 0.777
1.80 154.0L Cc.2al5
2.3C 155.67 0.845
2.80 164.09 0.866
3.30 167.97 U.88S
3.80 171.24 C.S07
4.30 173.99 0.921
5.30 178.69 C.G46
6.30 18l.81 0.963
7.30 1684.19 C.875
8.30 185.85 C.984

B = 1.0 MM
= 0.995E+C5
= 148.26 CN/S
= 1€0.32 CM/S
= 39,875 MM
= 31.046 MM
a 8.829 MM
& 16.52 CM/S
= 8.81 CM/S
= Q.1786
Y/H U+
L.76 4445
2.268 5.21
2.76 5.66
3.26 6.12
3.76 6.51
4.76 7.07
5. 1& 7.49
6.76 7.85
6.76 8.45
1c.7¢ S.ue
1. 7¢ Se46
14.7¢ S.83
l6.76 10.1¢
18,76 10.41
2ue76 1Q0.77
22.76 1l1.02
24.7¢ 11.24
26,75 ll.4l
28.76 ll.44
25.76 1l.36
30.76 11.33
Y+ us+
34.37 13.92
35,33 13.65
3636 14.04
37.39  14.09%
44.44 l4.4l
54.22 l4.8¢
63.82 15.24
82.73 15.77
101.45 16.22
120.CE8  le.6¢
160419 17.48
2l11.79 1E.12
257.77 168.63
303.75 19.07
345.73  19.44
395.71 19.75
487.61 20C.2S
579.64 2U.64
670,03 2C.91
161.78 21.10

P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATTY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM} U(CM/S) U/UMAX
1.76 94.41 C.376
2.26 113.35 C.452
2.76 124.07 G.494
3.26 133.70 C.533
3.76 141.65 0.564
476 153.89 0.613
5.76 163.70 0.652
6.76 172.29 0.686
8.76 186.14 0.742
10.76 156.74 0.784
12.76 207.04 0.825
14.76 215.88 0. 860
16.76 223.93 0.892
18.76 231.12 0.921
20.76 237.48 C.946
22.76 243.31 0.969
24.76 2417.19 C.985
26,76 250.58 0.998
28.76 251.02 1.000
29.76 250.46 €.998
30.76 250.18 0.997
GLATTE IONE
Y(MM} U(CM/S) U/JUMAX
0.37 167.61 0.668
G-38 167.84 0.669
0«39 168.64 0.672
0.41 16G.22 0.674
0.42 165.78 0.676
U.48 172.94 C.689
0.59 177.76 G.708
0.69 18179 0.724
0.90 188.54 0.751
l.10 193.70 C.772
1.30 198.67 0.791
1.8C 208.20 0.829
2.30 215.43 c.858
2.80 221.36 0.882
3.30 226.09 0.901
3.80 230.50 C.918
.30 233.90 0.932
5.30 239.00 0.952
6.30 242.99 0.968
7.30 245.92 €.s30
8.30 248.83 0.691

B = 1.0 MM
= 0.131E+06
= 197.68 CM/S
a  213.83 CN/S
= 39.875 MM
= 3l.458 MM
e Be4l1 MM
= 22.22 CH/S
= 11.45 CM/S
= 0.7889
Y/H U+
1.76 4.25
2+26 5.10
2.176 5.58
3.26 6.02
3.76 6.38
4.176 6.93
5.76 7.37
6.76 1.75
8.76 8.38
10.76 8.85
12.7¢ S.32
l4.76 9.72
16.76 1C.08
18.76 10.40
20.76 10.69
22.76 10.95
24.76 1ll.13
26,76 11.28
28.76 11.30
29.76 11.27
30.76 11.2¢
Y+ U+
44.12 14.5¢€
45.46 14460
46.68 14.67
48.00 14.72
49.31 14.77
56.91 15.05
65.43 15.47
€l.72 15.82
105.95 16441
129.52 16.85
153.78 17.26
212.83 18.12
271.21 18.74
330.10 19.2¢
388.98 19.67
447.86 2C.06
506.75 20.35
€24.51 20C.8C
144.02 21.14
864.G9 2140
584.72 21465

- 0oL



P = B.0 MM H = 1.0 MM
REYNCLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRGFILGESCHW. UP
VOLUMETR. KANALHOEHE HYV
PROFILLAENGE RAUH LR
PRGFILLAENGE GLATY LG

SCHUBSP.GESCHW.RAUH UXR

P = B.O MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHwW. UP
VOLUMETR. KANALHOEHE HYV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHm .GLATT UXG
NULL SCHUBSPANNUNG  LR/HV
RAUHE ZONE
YIMM) U(CM/S) U/UMAX
1L.76 123.65 0.392
2.26 143.28 0.454
2.76 151.64 C.500
3.26 165.92 0.539
3.76¢ 18C.09 C.571
4.76 194.39 C.616
5.76 206.08 C.653
6.76 216482 U.687
B.76 234.24 0.742
10.7¢ 247.79 C. 785
17.76 260.03 0.B824
L4.76 2170.93 v.3859
16.76 280.72 C.890
18.76 288.95 0.916
20,76 297.93 C. 544
22.76 3G3.98 C.964
24.76 309.82 0.982
26.7€  313.93 €.995
28.76 315.49 1.000
29.76 313.50 C.594
30.76  313.10 €.G692
31.76 311.82 0.988
GLATTF IONE
Y(MM) ULCM/S)  U/JUMAX
0.37 210.02 C.bh6
0.38 21U.46 G.667
Ue39 211.81 C.6171
0.41 212.69 0.674
0.48 217.16 C.6088
0.59 223.7C 0.709
G659 228.61 C.725
U930 236.55 0.751
l.10 244.18 G.774
1. 30 25C.18 0.793
l.B0 263.L% C.834
2.30 272.00 Ja862
2.80 278.71 0.u83
3.30 284.67 0962
3.80 28%.89 Q.91%
4.30 293.58 0.932
5433 300.44 Je952
6.30 305.72 C.569
7.30 308.1%4 0.680

B = 1.0 MM
= Yo l62E+UE
= 245.87 CM/S
= 268.18 CM/S
= 36,875 MM
= 31.785 MM
= 8.060 MM
= 21.73 CM/S
= 13.95 CM/S
= (.7971
Y/H U+
1. 76 4.46
2.26 Set?
2.76 5.68
3.26 6.13
3.7 6.49
4.16 7.01
Se 1E T.43
6.6 1.82
8.76 B.45
1C. 76 8.93
12.7¢ S.3¢
l4e it G117
le.1¢ 1i.12
18.7¢ 10.42
20.76 10.74
22.76  10.96
24.76 11.11
26,76 11.32
28.76 11.38
29.76 11.30
V.76 1l.2S
3176 11.24
Y+ U+
S3.21 15.01
54.83 15.04
56.43 15.14
58.L3 15.20
68.56 15.52
B84. 14 15.5S
§9.03 16.34
124.39  16.63
157.44 L11.45
L46.35 17.88
257.31 18.8C
328. 66 19.494
400.02 19.62
412.48 20.34
544.C1 20.72
€15.53 21.01
758.58 21.47
GCl.62 21.85
1044.67 22.11

P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHwWIND. UK
MITTL. PRGFILGESCHW. UP
VOLUMETR. KANALHGEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCH®WRAUH UXR
SCHURSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) ULCN/S) U/UMAX
2.26 206.96 0.465
2.76 223.1v U.504
3.26  238.51 N.539
3,76 250.86 v.567
w76 213,517 0.613
5.76 292.13 0.660
6,76 306,13 V.69l
8.76 329.93 Je 145
.76 349,03 0.788
12.76 361.58 0.830
14.75 382.56 C.864
16.76  395.30 0.893
la. 76  4Ub.3d J. 919
20,76 418.79 J.946
22.76 426.89 2.964
26,76 434,61l V.982
26,75 44l.62 U937
2B.76  442.70 L.000
29.76 442.19 J.999
30.76  462.26 0. 399
31,76  44uU.45 V.995
GLATTE ZOME
YIMM)  UICM/S) U/UMAX
0.37 303.35 0.685
0.38 303.80 G.586
0.39 304.71 0.688
0.41 305.60 Ces90G
0.48 313.22 C.707
0.59 321.61 C.726
0.69 329.01 C.743
.90 34l1.12 0.77¢
1.10 35C.79 C.792
1.30 35%.73 C.812
1.80 376.38 €. 850
2.30 388.48 0.877
2.80  398.22 0.899
3.30 405.42 C.S16
3.80 412.15 C.531
.30 418.03 CaS4%
5.30 426.40 C.%963
6.30 433,06 0.978
7.30 437.21 0.587

B = 1.0 MM
s Qe.c3LlE+CE
= 350.36 CM/S
z 379.6C CM/S
= 39,875 MM
= 3l.915 MM
= 7.96G MM
= 39.30 CM/S
= 19.62 CMN/S
a2 (,.,8004
Y/H U+
2.26 bYe24
2.16 5.68
3.26 bauT
3.70 fedy
476 6.90
5. 76 T.43
6.76 T.79
8. 70 3e4U
10.76 8.48
12.76 9.35
14.70 V.73
lo.76 lUu.U6
1.7 1U.35
2u.T6  1U.66
2¢.16 1U.Be6
24.70 1ll.06
26.76 ll.24
28.76 1l.27
29.To 11.25
30.70  Ll.25
JL.76 1ll.21
Ye¢ U+
74.25 15.46
7€.54 15.48
78.78 15.53
8l.01 15.%1
$6.271 15.9¢
117.46 16.39
138.2¢6 16.77
179.22 17.38
215.79 17.87
26U, 15 18.33
360.65 19.18
459,60 15.7%
559.75 20.2S
659.60 20.66
759.44 21.00
859.29 21.30
1058499 21.73
1258.69 22.07
1458,38 22.28

SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) UICM/S)  U/UMAX
2.23 224.06 0.451
2.73 245.14 C.494
3023 263.48 Ce531
3.73 2711.2Q c.558
4.73 302.56 0.609
5.73 321.85 0.648
6.73 338.42 C.682
8.73 1366.07 0.737
10.73 387.23 (.780
12.73  408.92 0.824
l4.73 423.176 C.854
16.73 440.34 0.887
18.73 452.65 0.912
20.73  464.21 €.535
22473 476452 C.56C
24.73 485.069 C.S578
26.73  451.652 0.991
28473 4956.48 1.000
29.73 495.25 C.568
30.73 494.80 0.997
31.73 493.39 C.G594
GLATTE ZONE
YIMM)  U{CM/S) U/UMAX
0e37 341.31 0.687
0.38 34l.66 C.688
0.39 343.13 0.691
Casl 344.31 0.693
0e42 345420 0.695
0.43 347.47 0.7u0
O.44 346,63 0.7¢C2
0.51 356.02 0.717
G.62 365.317 0. 736
0.72 373.38 Ga752
0.93 387.04 0.780
113 397.73 C.8C1
1.33 407.38 C.821
leA3 425.52 CeB57
2.33 440.04 C.886
2.83 448.67 0.504
3.33 45F6.36 C.923
3.83 465.31 0.937
4.33 471.15 0.94S
5.33 480.84 c.968
6.33 485.02 0.9717
T.33 48%.41 C.S86

B = l.0 MM
= 0.258E+08
= 393.88 CM/S
= 424466 CM/S
a 39,875 MM
= 32.143 MM
= 7.732 MM
= 44.33 CM/S
= 2l.T4 CM/S
= 0.8061
Y/t U+
2.23 5.05
2013 5.53
3.23 5494
3.173 €425
4472 6.82
5073 1.26
6.73 71.613
8.73 8.26
lu.73 8.74
12.1723 §5.22
14.73 Se56
16.173 5.93
18.73 10.21
2072 1C.41
22.73 10.75
24.73 1C.9¢
26.73 11.1C
28.73 1ll.2C
29.73 1l.117
30.73 1l.l¢
31.73 11.13
Y+ U+
8l1.91 15.7C
B4.39 15,71
B6.E6 15.78
89.31 15.84
91.15 15.88
94,18 15.68
G6.5% 16.02
113.49 16436
136.75 16.81
156.¢3 17.11
2V4.82 17.80
249.61 18.2S
254.15 18.74
404.54 19.57
514.89 2C.24
€25.24 20.65
735.58 21.0€
E45.53 21.4C
656.28 2l.61
1176.58 22.12
1394,38 22.31
1614.56 22.51

P = 8.0 MM H = 1.0 NM B = 1.0 MN
REYNOLODS ZAHL RE = U.354E+06
MITTL. GESCHWIND. UK »  542.38 CN/S
NITTL. PROFILGESCHFWw. UP = 588.92 CM/S
VOLUMETR. KANALHOEHE HV = 35,875 MM
PROFILLAENGE RAUH LR = 32,555 MM
PROFILLAENGE GLATT LG = T.320 pM
SCHUBSP.GESCHW.RAUH UXR = 6€l1.32 CM/S
SCHUBSP.GESCHw.GLATT UXG = 29.08 CN/S
NULLSCHUBSPANNUNG LR/KHV = (.6164
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX Y/H U+
2,23 318.3¢C Ca460 2.23 5.15
2.73 346,16 C.500 2473 5465
3.23 371.51 0.537 3.23 6.06
3.73 390.62 C.564 3.73 6.317
4.73 422.78 v.611 4.73 6.89
5.73 450.47 0.651 5.73 7.35
6.73 4TL.34 0.681 6.173 T7.69
8.73 509.1% 0.736 Be73 8.30
10.73 538.41 C.778 10.73 8.76
12.73 565.26 0.817 12.713 9.22
14,73 568.89 0.851 14.73 9.60
16.73 608.40 0.879 16.73 S.52
18.73 628.86 0.909 L8.73 10.26
20.73 645.03 C.932 20.73 10.52
22.73  660.37 0.954 22.73 10.717
24,73 673.91 (.974 24.73 1C.99
26.73 683.30 0.987 26.713 1ll.14
28.73 649.59 C.996 28.73 11.25
29,73 691.43 €.999 29.73  ll1.28
30.73 692.14 1.000 30.73 11.2%
31.73 686.39 C.996 31.73 1ll.24
32.73 684.10 €.s88 32.73 1l.1¢
GLATTE (ONE
YUIMM) U{CM/S} U/uUMAX Y¢ U+
0.37 64176.97 0.68S 109.02 16.40
0.38 476.85 0.6866 112.33 16.40
0.39 @76.33 C.693 L15.61 1l6.49
O.41 481.39 0.696 ll8.88 16.56
0.42 483,44 C.698 122.12 16463
0.43 484,49 C. 700 125.25 16€.66
0.44 48B6.12 C.702 128.57 16.72
0.51 491.95 C.719 150.69 17.13
0.62 511.75 0.739 168L.58 17.6C
0.72 523.46 0.756 211.97 18.0C
0.93 S54l.57 0.782 271.9€ 18.63
l.13 556.07 0.803 232.24 19.12
L.33 %e¢8.13 .821 391.57 19.54
1.83 959l.064 0.855 538.45 2C.235
2.33 61C.1Lo6 C.882 085,32 20.95
2.83 624.93 C.903 €32.20 21.4S
3.33 636.07 C.519 979.08 21.88
3.83 641.05 0.635 1125.95 22.25
4.33 655.07 0.946 1272.83 22.52
5.33 066.171 0.963 1566.58 22.92
6.33 674.94 C.S75 1864.74 23,21

L



P = 8.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND,. UK
NITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW<GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZUNE
Y(MM) U(CM/S) U/UMAX
2023 464.91 0.461
273 50G6.57 C.502
3.23 540.95 C.536
3.73 567.93 0e563
4.73 620.93 0.615
5.73 658461 C.652
673 692.45 C.686
.8473 T45.15 C.738
10.73 788.78 C.781
12.73 825.917 0.818
14.73 BS56.19 0.848
l6.73 890.35 0.882
18.73 918.36 0.910
20.73 940.32 0.931
22.73 962.80 C.S954
24.73 981.117 c.572
26,73 9656.36 C.987
28.73 1004.01 C.995
25473 1006.C6 Ce997
30.73 1009.52 1.000
31.73 1002.65 €C.S93
32.73 958.00 0.989
GLATTE ZONE
Y(MM)  UICM/S)  UZUMAX
0.37 712.73 0.706
0.38 712.39 C.7C6
0.36 T716.22 0.70%
0.41 T18.56 G.712
Q.42 1721.10 0.714
V.43 724,00 Q.717
Q.44 727.10 C. 726
0.51 742.54 C.736
0.62 T762.86 Ce756
0.72 786462 0.779
0.93 80€.23 L.799
1.13 827.31 C.820
1,33 B843.75 C.836
1.83 876.42 C.868
2.33 902.25 0.894
2.83 921.91 €.913
3.33 936.82 0.928
3.83 950.04 0.941
4.33 961.0C €.952
5.33 G77.44 C.968
6.33 990.51 {.G881

B = 1.0 MM
= 0.519E4C6
= 789.72 CM/S
= 862.11 CM/S
= 36,875 MM
= 32.863 MM
= 6.592 MM
= 89.44 CM/S
= 4l.24 CM/S
s 0.8247
Y/H u+
2.23  5.2¢C
2.73  5.6¢
3.23  6.05
3,73 6.35
4.73  €.54
5.73  7.36
6.73  7.74
8.73  8.33
10.72  8.82
12.73  S.22
14473 5.57
16.72  6.55
18.73  10.27
20,73 10.51
22.73  10.7¢
24.73  1C.S7
26073 1l.14
28.73 11.23
29.73 11.25
3U.73 11.29
31.73 11.21
32,72 1l.1¢
Y+ us
150.1C 17.28
160.84 17.27
165.55 17.37
170,22 17.42
174,87 17.45
179.5C 17.55
184.1C 17.63
215.7¢  18.01
260.C1 1B.5C
303.53 19.07
289.46 1555
474.61 20.U6
§59.37 20.46
169.15 21.25
$79.01  21.88
1188,82 22.35
1298.65 22.72
1608.47 23.U4
1616.28 23.3C
2237.92 23.7¢C
26€63.83 24.02

P = 16.0MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESChw. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PRCFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM]) U(CM/S) U/UMAX
2435 Se74 0.542
2.85 10.54 C.580
3.35 11.13 0.619
3.85 11.7s6 G654
4.85 12.59 0.70C
5.85 13.16 0.732
6.85 13.58 C.755
8.85 l4.48 C.806
10.85 15.22 0.847
12.85 15.80 c.879
14.85 16.74 0.931
16.85 16.96 (.544
18.85 17.33 C.564
20.85 17.75 €.99%0
22.85 17.89 C.995
GLATTE 7ZONE
YIMM) U(CM/S) U/ZUMAX
0.37 4.59 0.256
c.38 5.07 0.282
0.39 5.C8 0.282
PR 5.26 0.293
0.56 6.14 C.341
0.66 7.03 0.391
v.87 8.56 0.47¢
1.07 S.61 0.535
1.27 10.49 0.584
1.77 12.03 C.672
2.27 13.55 C.754
2.77 14.23 Ce791
3.27 14.69 0.817
3.77 15.13 U842
4.217 15.33 0.853
5.27 15.82 C.880
6.217 16.23 0.903
1.217 l6.68 C-.528
8.27 17.01 C.946
9.27 17.23 0959
10.27 17.50 0.972
11.27 17.61 C.979
13.27 11.82 C.991
15.27 17.98 1.000

B = 1.0 MM
= U.907E+04
= 14.62 CM/S
= 15.45 CM/S
= 39.538 MM
= 21.378 MM
= 18.556 MM
= l.23 CM/S
= la15 CM/S
= 0.5353
Y/H U+
2.35 7.92
2.85 .57
3.35 9.05
3.85 .57
4.85 10.24
5.85 10.7C
6.85 11.04
8.85 11.78
10.65 12.38
12.85 12.85
14.85 13.62
16.85 13.79
18.85 14.0$%
20. 85 l4.417
22.85 14455
Y+ U+
4.G7 4.01
4.20 4.42
4.32 4.43
493 4.5G
6.10 5.36
T.24 6.13
9.50 7.417
11.72 8.39
13.94 9.16
19.42 10.55
24.50 11.83
30.38 12.42
35.85 12.82
4l.432 13.21
47.03 13.38
58.32 13.81
69.55 14.17
80.64 14.56
91.50 14.85
102.56 15.04
113,62 15.21
12468 15.37
145.75 15.55
167.30 15.65

P = 16,0 MM H = L.0 MM
REYNQOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHQEHE HV

PROF ILLAENGE RAUH LR

PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UNaX
2.35 12.74 0.527
2.85 13.70 C.567
3.35 14.35 0.594
3.85 14.98 G.619
4.85 15.98 0.661
5.85 17.12 C.708
6.85 17.60 C.728
8.85 15.08 0.789
10.85 20.G9 0.831
12.85 2l.10 c.873
14.85 2l.65 0.895
16.85 22.46 C.929
18.85 23.117 €.958
20.85 23.70 0.580
22.85 24.04 C.994
GLATTE ZONE
YIMM) UICM/S) U/UMAX
0.37 1.97 0.330
0.45 9.06 0.375
C.56 10.37 0.429
0.6¢ 11.48 C.475
0.87 12.94 C0.535
1.07 14.31 0.562
1.27 15.23 C.630C
1.77 17.04 G.705
2.27 18.34 C.75¢
2.77 16.19 C.794
3.217 19.95 C.825
3.77 20.42 0.944
4,27 20.83 G.861
S5.21 21.58 0.892
6,217 21.917 C.50%
.21 22.417 C.929
8.27 22.88 C.946
9.27 23.28 C.963
10.27 23.51 C.573
11.27 23.82 C.585
13.27 24.13 C.998
15.27 24.18 1.000

B = 1.0 MM
= 0.121E+05
= 19.61 CM/S
= 20.69 CM/S
= 39,938 MM
= 23,146 MM
® l6.791 MM
= 1.76 CM/S
= L.5C CM/S
= 0.5796
Y/H U+
2.35 1.24
2.85 T7.79
3.35 .16
3.85 8.51
4.85 S.08
5.85 $.73
6.85 10.0GC
8.85 10.84
1l0.85 1ll.42
12.85 11.95
14.85 12.30
16.85 12.717
18.85 13.17
2085 13.47
22.85 13.61
Ye¢ U+
5.33 5.32
6a44 6.04
7.98 6.92
9.47 1.6¢€
12.42 .61
15.34 S$.55
18.23 10.1l¢
25.41 11.37
32.57 12.24
39.73 12.80
46.90 13.31
54.06 13.62
6l.23 13.9C
75.56 14,40
89.85 l4.66
104.22 15.0C
118.54 15.217
132.87 15.52
147.20 15.6S
161.53 15.9C
190.19 l6.lC
219.36 1é6.13

P = 16.0MM H= 1,0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR

PROF ILLAENGE GLATT LG =

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/sUMAX
2.33 15.41 0.510
2.83 16.33 0.541
3.33 17.14 C.568
3.83 17.92 C.594
4.83 16.51 0.646
5.83 20.47 0.678
6.83 21.54 0.713
8.83 23.46 C.777
10.83 24.98 0.828
12.83 25.83 0.856
14.83 26.75 0.886
16.83 27.88 0.924
18.83 28.78 C.953
20.83 29.52 C.978
22.83 25.98 G.993
24.813 3G.18 1.000
GLATTE ZCONE
Y(MM) UICM/S) U/UMAX
0.37 10.33 0.342
0.38 10.49 0.348
U.39 10.94 C.363
Ja4l 12.07 0.400
0.58 13.79 Qa457
0.68 15.23 0.5C4
0.39 17.15 0.568
1.06 1S.41 0.643
1.29 2C.18 0.669
1.79 22.03 0.730
2.26 23.38 C.775
2.79 24.37 C.807
3.29 25.02 0.82¢9
3.79 25.65 C.850
4.29 26.02 0.862
5.26 26.90 0.891
6429 27.15 d.919
7.29 28.26 C.S36
8.29 28.79 0.954
9.29 29.24 0.969
10.29 29.55 C.979
11.29 29.689 C.990
13.29 30.19 1.000

B = l.0 MM
= 0.152E+05
= 24,55 CM/S
= 25.53 CM/S
= 39.938 MM
= 26194 MM
L3.744 MM
= 2435 CM/S
= l.70 CM/S
a2 046559
Y/H U+
2. 33 6456
2.63 6.95
3.33 7.3¢C
3.63 7.63
4.83 8.31
5.83 .72
6.83 S.17
8.82 G5.99
10.83 10.64
12.33 11.00
l4.82 1l.4C
16.83 1l.88
18.83 12.2¢
20.83 12.57
22.83 12477
24.83 12.8¢
Y+ U+
6.05 6.07
6.23 6.17
6440 644
7.65 7.10
9437 8.11
11.06 8.95
14235 16.06
17.69 il.42
20.57 11.817
29.U9 12495
27.20 13.75
45.31 14.33
53.42 1l4.71
6le€E 15.0€
69.81 15.3¢C
B6.07 15.82
102.33 16.32
118.59 1l6.62
134.85 16.93
151.11 17.19
167.37 17.38
183.€3 17.57
216.15 17.75

ZL



P = 16,0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITYL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW .RAUH UXR
SCHUBSP .GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE IONE
Y{MM) U(CM/S) U/UMAX
2.32 30.36 0.487
2.82 32.28 C.518
3.32 33.68 C.545
3.82 35.41 C.568
4.82 38.06 0.610
5.82 4l.23 0.661
6.82 43.61 0.700
8.82 47.28 0.758
10.82 49.59 C.795
12.82 52.71 Ua 846
14.82 54.58 0.876
16.82 56.49 0.906
18.82 58.24 C.934
20.82 55.03 0.960
22.82 6l.13 0.981
24.82 6l.94 C.994
26.82 62.34 L.Gov
GLATTE ICONE
Y(MM) U(CM/S) U/UuMAX
0.37 30.45 C.488
0.38 30.62 C.491
0.39 3Q.97 C.467
C.41 31.52 C.506
0.48 33.92 G.544
0.59 37.04 C.594
0.69 38.83 0.623
0.90 4l1.84 C.67l
1.10 43.66 C.700
1.30 45.44 0.729
1.80 47.71 C.765
2.30 50.18 C.8G5
2.80 51.63 c.828
3.30 52.84 C.848
3.80 54.06 U.867
4.30 55.00 Cc.882
5.30 56462 €.908
6.30 58.13 C.932
7.30 56.3C C.551
8.30 60.21 0.966
9.30 66.98 0.978
10.30 6l.532 0.987
11.30 61.94 C.994

B =

1.0 N¥

0.307E+05

= 49.17
= 52.617

CM/S
cM/S

= 39,938 MM
= 28,305 MM
= 11l.633 ¥M

= 4.95 CM/S
= 3.18 CM/S
= 0.7087
Y/H U+
2.32 6.13
2.82 6.52
3.32 6.86
3.82 T7.15
4.82 T.6€
5.82 8.32
6.82 §.8C
8.82 9.54
16.82 10.01
12.82 10.64
14,82 1l.02
16.82 11.4C
16.82 11.7¢
2U.82 12.08
22.82 12.34
24.82 12.5C
26482 12.5¢
Y+ U+
11.38 .55
11.73 S.64
i2.07 9.75
12.41 5.92
14.75 10.68
17.99 11.6¢
2l1.18 12.232
27.46 13.17
33.671 13.74
39.85 14.31
55.16 1%5.02
710.45 15.80
85.715 16.25
L13C. B0 16.€4
llo.06 17.02
131.32 117.32
lél.84 17.81
162.36 18.3C
222.81 18.617
254,01 18.96
éB4.60 1S.20
315.19 19.37
345.78 19.50

P = 16.0 MM H = 1.0 NM
REYNOLDSZAHL RE
MITTL. GESCHWIND. ux
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHCEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM} UICM/S) U/UMAX
1.82 45.56 C.495
2432 44.53 0.483
2.82 48.12 C.522
3.32 50420 0.545
3.82 52.72 0.572
4.82 57.13 C.027
5.82 61.56 0.668
.82 64.41 €.700
8.82 69.59 G.755
10.82 13.72 04800
12.82 77.60 Ga842
14.82 79.81 0.866
16.82 82.83 0.899
18.82 85.34 C.926
20.82 88.02 C.855
22.82 85.170 0.573
24.82 Sl.30 C.991
26.82 52.14 1.000
GLATTE IONE
Y{MM) U(CM/S) U/UMAX
0.37 51.82 0.562
0.33 52.55 €.57¢C
0.39 52.82 0.573
0.41 53.29 C.578
0.48 56433 Ce6ll
0.59 59.45 0.645
0.66 6l.63 Ce66S
0.90 64.60 0.701
1.13 67.14 0.729
1.30 68.83 0.747
1.80 72.11 C.783
2.30 74071 0.811
2.80 17.10 0.837
3.30 16.24 €.860
3.80 8C.91 0.878
4.30 B82.37 C.894
5.30 84. 84 C.921
6.30 86.88 0.943
7.30 88.32 C.S58
8.30 89.59 0.972
9.30 90.54 0.983
10.30 91.45 0.992
1i.30 91.60 0.994

B = 1.0 MM
= 0.444E+4C5
= 72.42 CM/S
= 78.5C CM/S
= 39.938 MM
®  28.629 MM
= 11.309 MM
= 7.35 CM/S
= 4.62 CM/S
a2 0.7168
Y/H u+
1.82 6.21
2432 6.06
2262 6455
3.32 6.83
3.82 7.18
4.B82 1.8¢6
5.82 8.38
6.82 6478
8.82 Se&l
10.82 10.03
12.82 1C.5¢
14.82 106.8¢
16.82 11.27
18.82 1l.62
2G.32 11.98
22.82 l12.21
24.82 12.43
26.82 12.54
Y+ U+
l6.19 11.22
16.68 11.38
17,17 1l.44
17.65 1l.54
20.58 12.2¢
25.6u 12.817
30.13 13.35
39.05 13.99
47.89 14.54
56.¢9 14.691
78.46 15.62
100.21L Lé.18
121.67 16.7¢
144.08 17.16
165.86 17.52
187.70 17.84
231.31 18.37
274,53 18.82
318.55 16.13
262,17 19.4C
4u6.78 19.61
450.50 16.81
454,23 19.84

P = 16,0 MM H= 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEWE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) ULCM/S) U/UMAX
2.32 65.49 0.496
2.82 74.34 C.530
3.32 77.92 0.556
3.82 82.30 C.587
4.82 88.91 0.635
5.82 . 94.39 C.674
6.82 98.66 C.704
8.82 105.81 0.755
10.82 112.48 0.803
12.82 117.32 C.837
14.82 121.59 C.868
16.82 125.75 C.897
18.82 125.79 C.926
20.82 132.84 0.948
22.82 136.29 C.S73
24.82 138.52 C.9689
26.82 14C.13 1.000
28.82 139.52 C.996
GLATTE ZONE
Y(MM) UILCM/S) U/UMAX
06317 86.54 C.618
0.38 86.90 C.620
0.39 87.54 C.625
0.4l 88.13 C.629
Q.48 S1.67 0.654
0.59 94.75 C.676
0469 97.28 C.654
0.90 101.35 C.723
L.10 104.03 C.742
1.30 106.82 Ge762
1.80 111.73 C.797
2.30 1lle.28 C.830
2.80 11%.60 C.853
3.30 122.31 C.873
3.80 125.13 0.893
4430 127.16 C.907
5.30 130.52 C.931
6430 133.45 €.952
7.30 135.6C C.968
8,30 137.21 0.579
9.30 138.36 C.987
10.3C0 139.03 G.992

8 = l.0
= 0.691E+
= 110.22
= 119.62
= 3G9.938
3 29.499
= 10.43S
2 11.35
= 6.15
= 0.7386

Y/H

2.32
2.82
3032
3.82
4.82
5.82
6.82
8.82

10.82

12.82 1

14.82 1

16.82 1

18.82 1

20.82 1

22.82 1

24.82 1

26.82 1

28.82 1

Y+

24.31 1

25.05 1

25.76 1

26451 1

3l.5¢ 1

38.44 1

45.24 1

56.65 1

71.93 1

85.14 1
117.82 1
150.51 1
163.18 1
215.86 1
248.53 1
28l.21 1
346456 1
4l1l.91 1
477.26 2
S542.62 2
€07.91 2
€73.32 2

MM

05
CM/S
CM/S

MM
MM
MM

CM/S
CM/S

6.12
6455
6.8¢
7.25
7.83
8.32
8.69
S.32
S.91
0.34
0.71
1.08
le43
1.7C
2.01
2.20
2434
2425

2.82
2.817
2.96
3.05
3.58
4.03
4.41
5.01
5.41
5.82
€455
7.22
T.71
8.11
8.53
8.63
$.33
S.7¢
0.CE
0.32
C.45
G55

P = 16.0 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHwIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHCEHE HV
PROF ILLAENGE RAUH LR

PROFILLAENGE GLATT LG
SCHUBSP.GESCH®RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE 20NE
Y{MM) UICM/S) U/UMAX
2.32 125.13 0.502
2.82 132.174 C.532
3.32 140.50 0.563
3.82 146.53 0.587
4.82 156.4C 0.639
5.32 169%9.61 €.680
6.82 176.84 0.709
8.82 190.15 0.762
16.82 200.69 0.804
12.82 209.15 0.838
14.82 217.42 0.872
16.82 224.89 0.901
18.82 23l.46 0.528
20.82 238.21 C.955
22.82 243.07 C.974
24.82 246.178 0.989
26482 249.41 1.000
28.82 248.95 C.998
29.82 248.54 0.996
30.82 247.58 C.992
GLATTE ICNE
Y(MM) UICM/S) U/UMAX
0.37 163.77 C.656
0.38 164.30 C.€55
0.39 165.138 0.662
0.41 165.87 C.665
0.42 166.56 C.668
0.43 167.13 C.670
0.48 170.15 C.682
0.56 174.52 C.700
0.65 178.60 C.716
V.90 184.95 C.741
1.1 190.03 C.762
1.30 194.83 0.781
1.80 204.36 0.819
2.30 211.4¢ C.B48
2.80 217.30 0.871
3.30 222.05 C.890
3.80 226.91 C.910
4.30 229.88 0.921
5.30 235.92 C.S46
6.30 240.43 0.964
7.30 243.70 c.9117
8.30 245.87 0.586

B = 1.0 MM
= 0.135E+Q6
= 196435 CM/S
= 213.61 CM/S
=z 39.938 MM
= 30,774 MM
= 9.163 MM
= 20.56 CM/S
= 11.22 CM/S
= 00,7706

Y/H u+

2.32 6.09

2.82 6.46

3.32 £.82

3.82 7.13

4082 1.75

5.82 8.25

6.82 8.60

8.82 9.25

lua.82 9.76

12.82 10.17

14.82 10.58

16.82 10,94

18.82 11.26

20.82 11459

22.82 1l.82

24.82 12.00

26.82 12.13

28.82 12.11

29.82 12.C8

30.82 12.04

Y+ U+
44.39 l4.60
45.74 14.65
47.07 l4.72
48.40 14,79
49.61 14.85
50.92 14.90
57.26 15.17
69.86 15.5¢

82.23 15.62
106. €5 16.4S
131.33 16.94
155.81 17.37
216.14 18.22
276.71 18.85
336.79 169.317
397.78 19.79
456.65 20.22
515.83 20.4S
€35.71 21.63
155458 21.43
873.44 21.72
$53.04 21.92

€L



P = 1640 MM H = 1.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND, UK
MITTL. PROFILGESCHWs UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM) ULCM/S) U/UMAX
2.32 221.93 0.498
2.82 238.44 0.535
3.32 251.90 0.565
3.82 263.81 C.552
4.82 284.29 C.638
5.82 300.23 0.673
6.82 3l4.69 0.706
8.82 337.21 C. 756
10.82 356.72 0.800
12.82 373.20 c.837
14.82 386.67 0.867
16.82 399.53 0.896
18.82 40S.22 c.518
20.82 420.77 0.944
22.82 425.31 C.963
24.82 4317.22 C.980
26.82 443.06 0.994
28.82 445.63 1.000
29.82 444.01 0.596
30.82 442.63 c.993
GLATTE ZONE
Y{MM) UILCM/S) U/UMAX
0.37 300.99 0.675
G.38 302.66 0.679
0.39 303.63 C.681
C.4l 304.43 0.683
0.43 311.63 C.699
0.59 31%9.69 Q.717
C.66 327.13 C.734
0.90 339.21 0.761
L.1G 34E.985 0.783
1.30 356.88 G.8GC
1.80 373.31 0.837
2.3C 384.96 0.863
2.80 395.53 0.887
3.3 403.28 C.5C4
3.60 409.89 C.919
4.30 4l5.44 C.532
5.30 424.42 G.952
6430 43l.45 C.968
7.30 436,10 C.978
8.30 440.27 0.687

B = 1.0 NM
= 0.241lE+06
= 352.27 CM/S
= 382.34 CM/S
z 39,938 MM
= 31.223 MM
= 8.714 NN
= 36.70 CM/S
= 1538 CM/S
= 0.7818
Y/H U+
2.32 6.05
2.82 6.5C
3.32 6.8¢€
3.82 7.15
4.82 7.75
5.82 8.18
6.82 8.58
8.82 S.1S
10.82 S.72
12.82 10.17
14.82 16.54
16.82 10.865
18.82 11.15
20.82 ll.47
22.82 1ll.7¢
24.82 11.651
26.82 12.07
28.82 12.15
29.82 12.1C
30.62 12.06
Y+ U+
Te.36 15.52
78.68 15.61
B0.58 15.6¢
83.27 15.70
98.5€6 16.07
120.74 16.49
142.11 16.87
1€3.8C 17.5C
225.40 18.00
266.117 18.41
368.28 19.26
470.54 19.8¢
§72.7¢ 2C.4C
€74.86 20.80
175.22 21.14
877.14 21.43
1080.98 21.86
1284.82 22.25
1488.67 22.49
1692.51 22.71

P = 16.0 MM H = 1.0 MM
REYNGLDSZAHL RE
MITTLe GESCHWIND. UK
MITTL. PROFILGESCFw. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF [LLAENGE GLATT LG
SCHUBSP.GESCH®W.RAUH UXR
SCHURSP .GESCHR.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
2.32 488.75 0.490
2.82 531l.41 0.533
3.32 557.869 C.55¢
3.82 583.10 0.585
4.82 629.88 C.632
5.82 66€.97 C.669
6.82 698.11 0.700
8.82 1751.12 C.753
10.82 7%90.69 0.793
12.82 823.79 0.82¢6
14.82 857.42 C.860
16.82 889.45 0.892
18.82 $15.81 C.918
20.482 933.72 C.S36
22.82 956.21 0.959
24.82 973.58 €.57¢
26.82 9Sl.74 0.995
28.82 955.96 G.999
29.82 9%7.13 leOLC
30.82 99G¢&.84 1.000
31.82 996.17 C.956
GLATTYE 2CNE
Y{MM) UI(CM/S) U/UMAX
0.37 102.76 0.705
V.38 7C5.81 C.708
0.39 708.31 C.710
Ue4l T70B.09 U710
Ue42 T710.70 0G.713
0.43 713.04 C.715
048 726.39 c.728
0.5 748.56 0.751
0.69 765.27 C.767
0.90 79C.76 0.7913
l.1¢ &812.11 C.814
1.30 829.20 0.832
1.80 864.87 0.867
2.30 88S.46 0.392
2.80 908.12 0.911
3.30 920.03 C.523
3.80 933.39 0.936
4430 944.68 0.547
5430 966.78 C.970
6.3C 980.08 0.983

7.30 989.85 0.993

B = 1.0
= 0.535E+
= 185.54
= 859.94
= 369,938
= 32.15S
= 7.7718
= 82.50
= 40.517
= J.8052

Y/H

2.32
2.82
3.32
3.8¢
4.82
5.82
6.82
8.82

10.82

12.82

14.82 1

l6.82 1

18.82 1

20.82 1

22.82 1

24.82 1

26.82 1

28.82 1

29.82 1

30.82 1

3l.82 1

Y+
158.69 1
163.51 1
168.29 1
173.04 1
177.717 1
182.47 1
205.65 1
250.92 1
295.23 1
382.86 1
469.52 2
555.73 2
769.13 2
$82.42 2

L195.71 2
1409.00 2
1622.25 2
1835.58 2
22€2.17 2
2688.75 2
3115.32 2

MM

06
CM/S
CM/S

MM
MM
M

CM/S
CM/S

5.%2
644
€a76
1.07
1.64
8.08
8.46
S.1C
.58
9.96
0.3%
0.78
1.16
1.32
1.59
1.8C
2.02
2.017
2.05
2.08
2.UE

7.32
7.4C
1.4¢
7.45
7.5¢
1.57
7.9C
8.45
g.8¢
G.46
0.02
Cab4
1.32
1.52
2.38
2.68
3.01
3.28
3.82
4.16
4.40

P = 12.0MM H = 3,0 MM
REYNOLDSZARL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHwW. UP
VOLUMETR. KANALHOEHE HV
PRGFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSPL.GESCHWeRAUH UXR
SCHUBSP.GESCHW«GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM)  ULCM/S)  U/JUMAX
3.10 7. 14 0.365
4.10 9.17 C.41C
5.10 10.41 0.533
€.10 Ll.43 0.585
8.10 13.99 0670
10.10 l4.12 0.723
12.10 15.32 C.784
14.10 16.20 0.825
16.10 17.04 0.872
18.1¢C L7.89 0.916
20.10 18.75 C.560
22.10 18.99 C.972
24.10 19.38 G.992
26.10 19.53 1.000
28.10 19.19 0.982
29.10 19.08 0.977

GLATTE ZGMNE

Y(MM)  J(CM/S) U/UMAX
Oe4l 3.96 C.203
0.52 522 C.267
0.62 5.71 0.293
G.73 6.93 C.355
0.93 8.61 0.441
l.l4 9.55 0.510
1.34 11.45 0.586
l.84 13.38 0.685
2.34 L4.65 C.750
2.84 15.42 0.789
3.34 15.617 G.818
3.84 16.5¢ C.848
4.34 16.86 0.863
5.34 17.38 C.890
6.34 17.92 C.918
7.34 18.39 0.937
B.34 18.67 0.956
9.34 18.88 0.966

woan noin

B = 3.0 MM
C.984E+C4
14.95 CM/S
15.2% CM/S
39.250 MM
29.302 MM
9.948 MM
1.76 CM/S
1.02 CM/S
Q.7465
Y/H U+
1.03 4.06
1.37 5.22
L.70 5.92
2.03 6450
2.70 1.45
3.37 8.03
4.03 B.71
4.70 g9.21
5.37 G.65
6.03 10.17
6.70 10.6¢
7.37 10.8C
8.03 1l1.02
8.70 ll.11
$.37 10.91
9.7C 1G.685
Y+ U+
4433 3.86
5.47 S5.1C
6.58 5.58
7.67 6.7¢€
G.82 B.41
11.59¢ S.71
14,68 11.18
19.34 13.0¢
24.60 14.3C
29.81 15.05
35.13 15.5$
40.39 1lé.l¢€
45.65 1€445
56.18 16.9¢
66.70 17.4S
717.22 117.86
87.95 18.22
98.50 18.42

P = 12.0 MM H = 3.0 MM B = 3.0 MM
REYNOLDSZAHL RE = 0.134E+05
MITTL. GESCHWIND. UK = 20.11 CM/S
MITTL. PROFILGESCHW. UP = 20.96 CN/S
VOLUMETR. KANALHQEHE HV = 39,250 MM
PROF ILLAENGE RAUH LR = 28.535 MM
PROFILLAENGE GLATY LG = 10.715 MM
SCHUBSP .GESCHW4RAUH UXR = 2.32 CN/S
SCHUBSP.GESCHWLGLATT UXG = 1.42 CM/S
NULLSCHUBSPANNUNG LR/HV = 3,7270
RAUHE ZONE
Y{MM) UICM/S)} U/UMAX Y/H U+
3.10 S.28 0.354 1.03 4.01
4.10C 12.35 C.471 1.37 5.33
5.10 13.51 0.515 L.70 5.83
6.10 15.19 C.579 2.03 6.56
8.10 17.57 C.670 2.170 T1.56
10.10 15.18 C.732 3.37 8.28
12.10 2C.54 C.784 4.03 8.87
14.1C 21.85 0.834 4.70 9.43
16.10 23.24 c.887 5.37 1C.C3
18.10 24.18 0.922 €.C03 10.44
20.10 24.71 G.943 6.70 10.67
22.10 25.56 04975 7.31 11.03
24,10 25.88 0.987 8.03 11.17
26.10 2621 1.000 8.7C 11.32
28.10 25.95 €.990 5.37 1l.21
GLATTE ZIONE
YI{MM)  U(CM/S) U/UMAX Y+ u+
0.41 7.74 0.295 6.01 5.46
0.52 8.63 0.329 7.59 6.08
0.62 10.28 Ge392 9.13 T1.24
0.73 11.79 C.45C LU. 64 Be31
0.93 l4.Cl 0.535 13.64 $.87
L.14 15.56 C.594 16.6C 1C.9¢
l.34 16.51 0.641 19.60 11.85
1.84 19.06 C.727 26092 13.43
2.34 20423 Ue772 34.24 l4.26
2.84 21.12 C.806 4l.57 14.88
3.34 2l.84 C.833 49,00 15.3%
3.84 22.49 0.858 50.48 15.85
4.34 22.76 C.868 63.82 1€.04
5.34 23.52 0.857 78.92 1€.57
6.34 24.16 C.522 $3.70 17.02
7.34 24.¢3 C-540 1CB.45 17.3¢
8.34 25.13 0.959 123.21 17.171
Sa34 25.40 C.969 138,05 17.89
10.34 25.66 C.979% 152.84 18.08

VL



P = 12.0MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRUFILGESCHW. UP
VOLUMF TR, KANALHULKE HV
PROF ILLAENGF RAUH LR
PROFILLAENGE GLATTY LG
SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(GCM/S) U/UMAX
3.10 11.18 0.345
4.10 14.62 G.451
S.10 16.91 0.522
6.10 lE.54 0.51712
.10 21.28 Catn7
10.10 23.52 C.726
12.10 2%.41 0. 784
14.10 21.06 U.834
16.10 28.31 0.874
18.1u 29.31 G.906
20.10 30.48 0-941
22.10 31.34 C.969
24410 32.0H C.990
26.10 32.40 1.00u
28.10 32.21 0.996
29410 32.07 C.'9vu
30.10 31.80 C.981
Gl ATTE ZONC
YI(MM) UICM/S)  U/UMAX
Q.41 10.65 d.329
0.52 12.61 C.389
0.62 laoTy 0.457
0.73 16.56 C.511
0.93 18.917 0.545
l.14 20.91 0.645
l1.34 22.09 G682
1.84 24.09 0.743
2. 34 29.49 Q.1787
2.84 26.42 u.81l6
3,34 21.25 C.841
3.84 21.92 0.862
4.34 28.40 D817
9.34 29.40 v.907
6.34 30.20 0.937
1.34 30.86 0.952
.34 31.3% C.9617

B = 3,0 MM
Uel67E+05
29410 CM/S
25.84 CM/S
39.250 MM
29.940 MM
G.31C MM
2.96 CM/S
1.65 CM/S
0.7628
Y/H Us
1.03 3.78
1.37 4.94
l.70 S5.12
2.03 6.27
2. 70 1.20
3.31 1.9%
4403 .5
4. 10 Y.14
S5.31 9.57
6.013 $5.93
6. 10 10.31
.31 1T RY-1
H.03 10.85
He 7C 10.9¢
94217 16.92
Yo 10 lu.84
10.01 1c. 1y
Y Us
71.00 6.46
Babl 1.65
10.72 8.917
12.51 10.04
16.03 11.5C
19.51 1Z2.68
22.98 13.40
a7 14.61
40.16 15.46
48. T4 16.012
51.33 16.%3
69%.62 16.913
T4.51 17.23%
9l.68 17.43
108,86 18.32
126,04 18.71
143.21 16.01

P = 12,0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND, UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUASP.GFSCHR RAUH UXR
SCHUBSP 4 GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/KHV
RAUHE IONE
Y{MM)} UICM/SI)  U/uMax
3.10 23.48 0.356
4.10 ?29.92 0.454
5.10 34.25 C.520
6.10 3r.06 0.%67
8. 10 43.3% 0.654
10.10 41.81 0.725
12.10 5le40 0.781
14.10 564. 7V 0-830
16.10 5T.16 0.867
18,10 59.54 0.910
20.10 61.97 C.940
22.10 63.65 0.966
24.10 64.96 C.9R6
26.10 65.78 0.998
28.10 65.91 1.000
29.10 65.80 C.998
30.10 65.20 G990
GLATTF ZONF
YI{MM} U{CM/S)  U/UMAX
O.41 32.30 C.490
0.52 36.33 0.591
Ua62 39.19 €.595
0.73 4l.42 Q.628
0.93 44.68 c.a18
l.14 46.18 0.710
1.34 4l.5% 0. 136
.84 51.19 g.111
2e34 53.78 J.H08
?.84 S4.62 0.029
1. 14 56.2% 0.853
3.8% 5{.880 U.8178
4.34% 9816 0.892
5.4 6049 0.924
634 62.29 0.545
1.34 63.5% v-964
8. 34 64.50 0.9179

B = 3,0 MM
" 0.3260E405
- 50.32 CM/S
= 53.59 CM/S
= 39,250 MN
= 30.131 KM
= Gedls MM
- 5«90 CM/S
- 3.25 CM/S
= 0.761¢
Y/H Us
1.G63 3.948
l.317 5.07
L. 76 5.8C
2.03 6.28
2.70 T.34
3.317 8.1¢C
4.03 8.12
4.70 9.217
5.317 S.68
6.G3  10.1¢
6.1C 1C.5C
7.37 10.78
A.03 1ll.01
8.70 11.14
Ya31 Lleld
9.70 Ll.15
iveU3 11.0¢
Ye Ue
L3.4¢ 9.95
17.0u  li.18
20.45 12.017
23.84 12.76
30.54 13.1¢
3l.18  l4.4l
43.79  14.95
60.15 15.77
16.51 l6.41
62.81 16.82
109.50  17.32
129.90 L7.83
142.30  lH.1C
175.10 1d.79%
207.61  19.18
241.28  1S.517
274.16  19.86

P = 12.0 MM H = 3.0 MM
REYNULNS ZAHL RE
MITTL. GFSCHWIND, UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOFHE HV
PROFILLAENGE RAUH LR
PRUFILLAENGE GLATT LG

SCHURSP.GESCHW.RAUH UXR
SCHURSP.GFSCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHF IONF
Y(MM) U(CM/S) U/UNMAX
4.06 46.50 0.457
5.06 52.40 0.515
6.06 58.7C 0.577
8.06 6l.117 0.660
10.06 73.45 c.721
12.06 19.59 0.782
1406 B4.13 C.B826
16.0¢6 B88.43 0.86%
18.ué6 9l.24 C.896
20.06 G4.67 C.v30
22.06 91.37 €.95%6
24.06 §9.75 €.980
26.06 10l.43 C.496
?3.06 101.81 100Ul
29.06 10l1.60 U.998
GLATEF IONE
Y{MM) UICM/S) UZUMAX
0.37 56.706 U558
0. 38 57.39 CeHb4
0.19 57.068 0.5617
0.41 58.131 0.573
Q.45 6U. 48 (.994
0.56 64.79 0.636
O.lr 61.91 JeiO7
0.176 69,117 0.685
G917 12.99 0.717
1.1/ 15.34 Ce 140
137 17.22 C.758
l.u7 8l.21 0.798
2.31 84.11 0.826
7.81 06.90 u.85%
3.37 H9.04 0.87%
J.817 S0.7Y9 Q.d97
4.31 92.86 C.91¢
5.37 $5.59 0.939
6.31 97.482 0.961
7.31 95.53 0.978
8.37 100.81 €.9%90
9«31 101.25 G.995

1
1
1
1
1
2
2
3
2

4

8 1 3,0 MM
O.444E405
16.23 C(M/S
84.25 CM/S
3G6.250 MM
29.724 MM
9.526 MM
8.81 CM/S
499 CM/S
0-751713
Y/H Use
1.35 5.29
L.065 9.9¢
2.02 6.66
2.6% 1.63
3.35 A.34
4.C2 9.04
.69 9.55
935 1G.C4
6.02 10.3¢
609 10.75
71.35 11.05
8.02 11.33
8.69 1l.52
Y.35 ll.5¢
9.69 ll.%4
Y Ue
16.81 11.38
17.32 1l.51
17.62 11.517
18.33  11.69
20.31 12.13
25.1%  12.9%
29.88 13.62
d4.54 13.9S
43.17 l4.b4
52.43 15.11
62.04 15.46
B4.63 16.29
07.22 16.81
29.81 17.44
52.40 17.8¢
14.99 1R.21
98.%6 1R.062
43.91 LS.
89.371 19.062
34,78 19.5¢
80.18 20.22
25.59 20.31

Pa 12.0MM H = 3,0 MN
REYNOL OS ZAHL RE
MITTL. GESCHWIND, Uk
MITTL. PROFILGESCHm. UP
VOLUMETR. KANALHOEHE HV
PROF [LLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHURSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
YIMM) UL(CM/S) U/UMAX
4.08 66.59 0.495
5.08 T2.14 C.536
6.08 79.44 0.590
8.08 89.24 0.663
10.08 97.43 0.724
12.08 105.28 0.782
14.08 110.5¢ G.821
16.08 115.42 0.857
18.04 121.02 0.0899
20.08 124.73 0.928
22.08 128.26 0.953
24.08 131.83 C.979
26.08 134.03 0.995
28,08 134.64 1.000
29.08  134.30 C.997
30.08 1364.27 C. 9917
GLATTE ZONF
Y{MM)  U{CM/S) U/UMAX
0.37 80,22 0.59¢6
0.38 80.78 C.600
0.39 8l.19 C.603
Q.43 83.51 0.620
0.54 88.50 0.657
0.h4 91.49 0.683
0.74 Ga.45 c.702
0.95 98.23 G730
l.15 101.22 0.17157
1.35 103.66 c.770
L.84% 1C8.84 G809
735 liz.80 C.838
2.85 116.2% 0.863
3.35 119.23 0.886
3.A5  121.76 Ca204
4.35 123.98 C.921
9.3% 127.59 C.948
6.3% 130.06 0.966
T.3% 132.05 0.981
8.39 133,37 C.991

8 = 3,0 MM
= 0.574E¢05
= 101.16 CM/S
= 112.19 CM/S
= 39,250 WM
= 29.904 NM
- 9.346 MM
= 11.60 CM/S
- 6.49 CM/S
= 0.761%
Y/H Us
L.36 5.74
1.69 6.22
2.03 6.85
2.69 1.69
3.36 8.4(
4.03 9.07
4.69 9.53
5.3 9.95
6.03 10.42
6.69 10.75
1.36 11.05
8.03 11.36
8.69 11.55
9.36 ll.60
9.69 1l.517
10.03 11.57
Ye Us
21.49 12.37
22.14 12.45
22.15  12.52
24.71 12.87
30.G54 13.64
37.00 14.17
42.98 l4.%6
54.75 15.14
66.51 15.61
18.16 15.98
107.05 16.79
135.94 17.35
164.82 11.92
19371 18.38
222.59 18.17
251.48 1S.11
309.25 19.67
3e1.02  20.05
424.79  20.36
482.51 20.56

SL



P = J2,0 MM H = 3,0 NM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw, UP

VOLUMETR. KANALHOEHE HV =

P = 12,0 MM H = 3,0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. [71.9

MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR

PROFILLAENGE RAUH LR
PRCFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/SY U/UMAX
4.03 64.59 0.471
5.03 T4.44 0.543
6.03 8l1.63 0.595
8.03 93.006 0.679
10.03 101.36 0.739
12.03 1072.65 0.787
14.03 113.68 C.829
1603 119.1C C.869
18.03 124.11 C.905
20.03 128.15 0,935
22.03 131.5¢8 0.960
24.03 133.60 CeS74
26.03 136,21 €.563
28.03 137.12 1.0CO
29.03 136.57 0.996
30.03 135.91 C.991
GLATTE ZIONE
Y(MM) U(CM/S) U/UMAX
0.37 80.39 0.586
0.38 80.95 C.590
0.39 81.70 0.5596
G.41 B2.48 C.602
0.42 83.03 0.6006
0.48 86.36 C.63C
0.54 g88.13 0.643
0.59 90.71 0662
0.69 S3.72 C.683
U.80 95.84 C.656
1.00 95.31 0.724
1.20 102.04 0.744
1.40 104.73 0764
L.90 106S.75 C.800
2.40 114.06 0.832
2.90 117.39 C.856
3.40 120.34 C.878
3.90 122.51 0.393
440 124.7C C.909
5.40 128455 C.937
6.40 131.05 0.956
7.40 133.47 0.973
8.40 1l34.67 G.982

B = 3.0 MM
= 0.601E+05
= 1G5.91 CM/S
= 112.5C CM/S
39,25¢ MM
= 30.663 MM
= B.567 MM
= 12.30 CM/S
= 6.50 CM/S
= 0.7817
Y/H u+
1.34  5.25
1.68  6.05
2.0l 6.64
2.69  1.56
3.34  8.24
4.01  8.77
4,68  9.24
5.34 5.68
6.01 1C.0$
6.68 1C.42
T.24 10.7C
8.01 10.86
8.68 11.07
9.34 1il.15
9.68 11.10
10.01 11.05
Y+ U+
21.48 12.37
22.14  12.45
22.78 12.57
23.43  12.65
24.C1 12.77
27.84 13.28
31.31  13.56
33.97 13.95
39,98 14.42
45.53  14.74
57.71 15.28
69.41 15.7C
81.03 l6.11
109.51 16.8€
138.78 17.55
l67.66 18.0¢
156.54 18451
225.41 18.35
254.25 19.18
312.04 15.77
369.80 20.16
427.55 2C.52
485,31 2C.72

P = 12.0 MM H = 3.0 MM P = 3.0 MM
REYNOLODS ZAHL RE = 0.612E+05
MITTL. GESCHWIND. UK = 106.16 CM/S
MITTL. PROFILGESCHW. UP = 114.83 CM/S
VOLUMETR. KANALHOEHE HV = 39.,25C MM
PROF ILLAENGE RAUH LR = 30.529 MM
PROFILLAENGE GLATT LG = 8.721 MM
SCHUBSP .GESCHW.RAUH UXR = 12.3C CM/S
SCHUBSP.GESCHW.GLATT UXG = €e57 CM/S
NULLSCHUBSPANNUNG LR/HV = (.7778
RAUHE ZONE
Y(MM) U(CM/5) U/UMAX Y/H U+
4.03 66.04 0.473 l.34 5.317
5.03 76.01 0.545 l.68 6.18
6.03 84.29 0.604 2.01 6.85
8.03 95.16 C.682 2.€8 T.74
10.03 104.95 C.752 3.34 B8.53
12.03 111.36 €.798 4.01 9.06
14.03 117.29 0.841 4.68 S.54
16,03 122.41 0.877 5.34 $.95
18.03 127.42 C.913 6.01 10.3¢
20.03 132.14 C.947 6.68 1C.74
22.03 135.4l €.570 7.34 1l.01
24.03 137.69 0.987 8.01 11.2C
26.03 139.54 1.000 8.68 11.35
26.03 136.06 0.997 e24 1l.31
29.03 138.54 0.993 9.68 11.27
30.03 137.68 C.587 10.01 11l.20
GLATTE ZONE
YIMM)} U(CM/S)  U/UMAX Y+ U+
Ue37 gl.61 0.585 2l.78 12.42
0.38 82.73 C.593 22.44 12.59
0.39 93.26 0.567 23.09 12.61
0.4l 83.82 C.601 23.81 12.75
0.42 84.18 C.6G3 24.4¢ 12.81
0.48 87.54 U.627 28.29 13.32
0.59 92.00 C.659 34.52 l4.CC
0.69 94.82 0.680 40.73  l4.42
.80 97.00 0.695 46.79 l4.7¢
l.0u 100.27 C.719 58.79 15.25
1.2C 103.25 C.740 10.7C 15.71
1L.40 105.64 C.751 82.54 16.07
1.90 110.82 0.794 111.55 16.8¢
2.4C 1l4.84 0.823 142.07 17.47
2.90 117.90 0.845 171.63 17.94
3.4C 121.23 U869 201.19 18.44
3.90 123.83 0.887 Z3l.33 18.84
4.40 125.72 0.901 26LeS6 15.13
5.40 12¢.54 C.928 320.23 19.71
6.40 132.61 €.55GC 3719.5C 2C.18
7.40 134.72 0.965 439.85 20.5C
8.40 136.55 C.S7S 469.26 20.77

P = 12.0 MM H = 3.0 MM B = 3.0 MM
REVNOLDSZAHL RE = 0.614E+05
MITTL. GESCHWIND. UK = 108.66 CM/S
MITTL. PROFILGESCHWe UP = 120.51 CM/S
VOLUMETR. KANALHOEHE HV a 36,250 MM
PROF [LLAENGE RAUH LR = 30.204 MM
PROF [LLAENGE GLATTY LG = S.046 MM
SCHUBSP.GESCHW.RAUH UXR = 12.50 CM/S
SCHUBSP.GESCHW.GLATT UXG = 6.84 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.7695
RAUHE ZONE
Y{MM) UICM/S) UZUMAX Y/H u+
3.45 63.22 0.433 l.15 5.0¢6
3.95 68,22 C. 468 l.32 5.46
4.95 16.917 0.528 L.65 6.16
5.95 84.18 0.577 1.98 6.73
7.95 97.11 C.666 2.65 1.77
9,95 105.37 0.722 3.32 8.43
11.95 113.33 C.777 3.98 S.06
13.95 119.82 C.822 4,65 9.5¢
15.95 125.37 C.860 5.32 10.03
17.95 130.57 C.895 5.58 1C.44
19.95 134.63 0.923 665 1077
21.95 138.31 C.548 7.32 11.0€
23.95 l42.12 C.974 7.58 11.37
25.95 144.55 0.991 B.65 11.56
27.95 145.84 1.000 9.322 ll.66
28.95 145.18 0.995 9.65 1l1.61
29.95 l44.16 G« 989 9.98 11.53
GLATTE ZONE
Y{MM) UICM/S) U/UNMAX Y+ u+
0.37 85.98 C.590 22.67 12.57
0.38 86.44 €.593 23.3¢6 12.63
0.39 86.75 0.595 24404 12.6€E
D4l 87.40 €.56S 24.72 12.71
0.42 88.39 0.6C6 25.39 12.92
0.43 89.07 0.611 26.07 13.02
0.44 89.75 C.615 26.73 13.12
0.45 90.67 0.622 27.49 13.25
0.46 91.03 C.624 28.06 13.3C
0.417 9l.59 C.628 28.72 13.3%
.48 §2.50 C.634 29.38 13.52
0.49 92.67 C.635 30.03 13.54
U.50 93.01 G.638 30.69 12.58
0.51 93.80 C.643 31.34 13.71
0.52 94.07 0.645 31.98 13.75
C.54 S4.47 0.648 32.63 13.81
0e57 95.65 0.656 34.56 13.9E
G.67 9G9.14 0.680 40.93 14.45
0.77 10l.71 0.697 47.21 l4.87
U.88 103.85 C.712 53.45 15.18
1.08 107.34 0.736 65.84 15.69
1.28 110.21 C.756 78.16 .1é€.11
L.48 112.63 G772 90437 lE.4€
1.98 118.04 C.809 120.84 17.25
2.48 122.43 C.B39 15131 17.86
2.98 125.70 0.862 181.78 18.37
3.48 128.7¢C C.882 212425 1€.81
3.98 131.45 C.501 242.12 19.21
4.48 133,73 C.917 272.51 19.54
S5.48 137.44 0.942 232.4€ 2C.0S
6.48 139.80 €.959 393.11 20.43
7.48 142.00 0.974 453.75 2C.75
B.48 143.12 0.981 514.39 20.92

SCHUBSP.GESCHWLGLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZDNE
Y(MM) U(CM/S) U/UMAX
4406 65.95 0.461
5.06 75.68 0.529
6.06 83.45 0.583
8.06 95.29 0.665
10.06 105.22 G.735
12.06 111.94 0.782
l4.06 120.01 0.838
16.06 122.88 c.858
18.06 128.63 C.098
20.06 133.13 C.%930
22.06 136.52 0.953
24.06 140.19 0.979
26.06 142.30 C.994
28.06 143.20 1.000
29.06 142.87 0.998
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX
0.37 87.48 0.611
0.38 87.19 0.609
0.39 87.99 0.614
Oe4l 88.79 0.620
0.45 91.52 0.639
0.56 95.83 0.669
0.66 98.97 0.691
0.76 101.63 c.710
0.97 105.33 C.736
l.17 108.59 0.758
1.37 1lil.11 C. 776
1.B7 116.69 0.815
2.37 126.%0 C.844
2.87 124.48 0.869
3.37 127.21 0.888
3.87 129.78 C. %06
4.37 132.14 C.923
5.37 135.17 Ce948
6.37 138.38 0.966
T.37 140.38 €.980
8437 141.77 €.590
9.37 142.52 C.995

B = 3,0 MM
= 0.615E+405
= 107.03 CM/S
z 119.60 CM/S
= 3G.25C MM
3 29.716 NM
= 9.534 MM
- 12.22 Cm/S
= 6.92 CM/S
= 0.I571
Y/H U+
1.35 5.40
1.69 6.20
2.02 6.83
2.69 7.80
3.35 8.61
4.02 9.16
4+69 S.82
5.35 1C.G¢
6.02 10.53
6.69 1C.9C
7.35 11.17
8.02 1ll.48
B.69 1ll.65
9.35 1l.72
9.69 11.70
Ye U+
23.15 12.64
23.86 12.60
24.56 12.72
25.25 12.83
27.99 13.23
34.65 13.85
4l.16 14.3¢C
47.58 1l4.69
60.30 15.22
72.92 15.68
B5.46 16.C6
116.58 16.86
147.70 17.47
178.82 17.965
209.95 18.38
240.47 18.75
211.52 1S.10
334.43 19.62
396.68 2C.00
458.52 2C.25
52l.16 20.49
583.4C 2C.6C

9L



P = 12.0 MM H = 3,0 MM
REYNOL DSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHWRAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UNAX
4.02 68.62 G.485
5.02 718.175 0.5517
6-02 85.21 0.602
8.02 §1.45 C.688
10.02 106.00 C.749
12.02 113.19 C.80C
14.02 119.53 C.845
16.02 124.75 0.882
18.02 126.41 C.915
20.02 133.55 C.944
22.02 136.¢€6 C.S66
24,02 139.¢4 C.987
26.02 141.37 0.999
28.02 141.45 1.00C
29.02 140.84 C.996
30.02 140.25 €.G692
GLATTE IUNE
Y(MM) U(CM/S) U/UMAX
0.37 B4.23 0.59%5
0.38 84. 66 C.599
0.39 85.48 0.604
0.4l 86.36 0.611
0.42 86.74 Ua613
0.43 87.37 0.619
048 90.64 0. 641
0.60 94.53 0.668
G.70 57.36 C.cB88
0.81 99.39 C.703
L.01 102.76 C.726
1.21 105.54 C. 746
l.41 107.88 C.T763
1.91 113.11 €.800
2.41 117.10 0.828
2.91 120.43 U.851
3.41 123.47 C.6573
3.91 125.93 0.890
4.41 127.98 0.505
5.41 13170 C.931
6al 134.70 0.952
7.41 137.05 C.969
8.41 138.65 C.980

B = 3.0 MM
= 0.621E+05
= 106.91 CM/S
= 117.15 CM/S
= 39.250 MM
= 30.251 MM
= 8.9599 MM
= 12.31 CM/S
= 6472 CM/S
= 0.1701
Y/H U+
1.34 5.57
L.61  6.4C
2.1 £.52
2,67 1.51
3.34  E.61
4.0l  9.19
4,61  6.71
5.34 10.13
6.Cl 1C.51
6.67 1C.65
7.34 11.1C
8.01 1l.34
8.67 11.48
9.34 11.49
9.67 1l.44
10.0L  11.35
Y+ U+
22.53 12.54
23.21 12.61
23.89 12.72
24456  12.8E
25.24 12.92
25.90 13.01
29.84 13.5C
36.25 14.CE
42.55 14.50
48.78  14.8C
6l.13 15.3C
73.39  15.72
85.57 16.C¢
116.42 1684
146.85 17.44
177.27 17.93
267.70  18.3%
236.13 18.75
2€8.56 19.0¢
230.23  16.61
351.24 20.06
452.24 20.41
513.25 20.65

P= 12.0 MM H = 3,0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHCEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHWLGLATT UXG
NULLSCHJBSPANNUNG LR/HV
RAUHE IONE
Y{MM) UICM/S) U/UMAX
3.10 47.94 0.349
4.10 62.99 G.456
5.10 71.82 0.524
6.10 79.83 0.582
8.10 91.25 0. 665
10.10 100.54 0.732
12.10 107.43 0.783
14.10 113.63 C.828
16.10 118.61 0.864
18.10 123.25 C.898
20.10 127.54 0.929
22.10 131.17 0.956
24.10 134.06 C.977
26.10 135.43 L.987
28.10 137.24 1.000
29.10 137.03 C.998
3016 137.01 L.998
CLATTE ZIONE
Y(MM)  UICM/S)  U/UMAX
0.4l 83.04 J.605
0.52 88.70 0. 646
0.62 92.96 C.677
0.73 94.69 C.690
0.93 98.98 0.721
l.14 102.21 0.745
l.34 104.83 C.764
l.84 110.36 C.804
2.34 Lll4.77 0.836
2.84 118.34 C.862
3.34 121.20 0.883
3.84 123.92 €.9G3
4234 12%5.91 0.917
5.34 126.62 0.944
6.34 132.39 Ca965
Te34 134.37 0.979
8.34 135.89 €.990

B = 3.0 MM
= 0.706E405
= 105.S1 CM/S
= 112.99 CM/S
= 35.25C MM
= 30.904 MM
= B.346 BN
= 12.36 CM/S
= £.42 CM/S
= 0.7874
Y/H u+
1.03  3.88
1.37 5.1
1.70 5.82
2.C3  &.46
2.70 7.38
3.317  €.l4
4.53  8.69
4.75  5.20
5.37  9.60
6.03  9.97
6.7C 1C.32
7.31 10.61
8.02 10.85
8.70 1G.S6
$.37 Li.ll
$.7C 11.0%
1U.U3 11.09
Y+ U+
27.571 12.93
34.83 13.81
41.85 14.48
48.84 l4.74
62.57 15.41
16.17 15.92
89.71 16.32
123.24 17.15
156.76 17.87
190.29 18.43
223.81 18.81
257.33 19.30
290.86 1S.61
157.61 20.18
424.56 20.62
492.UL 2C.52
559,06 2l.16

P = 12.0MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YI(MM) UILCN/S)} U/UMAX
4.06 6565 C.466
5.06 T4.67 J.530
6.06 B82.5% 0.586
8.0¢ G4.l1 C.668
10.06 102.15 C.725
12.06 1059.99 0.781
14.06 115.76 0.822
1606 12154 0.863
18.06 126.04 0.895
20.06 129.81 G.922
22.06 133.8C €.950
24.06 136.95 0.972
26.06 139.35 0.589
28.06 140.84 1.000
29.06 140.50 0.998
30.06 140.34 C. 996
GLATTE ZONE
YIMM) U(CM/S) U/uUMAX
0.37 88.35 0.627
U.38 88.42 L.628
0.39 89.27 0.634
Q.41 89.47 C.635
0.45 Sl.49 0.650
0.5¢6 95.73 C.68C
0.66 98.49 0.66%
0.76 100.84 0.716
0.97 104.26 0.740
L.17 107.22 G761
1.37 109.73 C.779
k.87 115.17 C.818
2.37 115.3¢0 0.847
2.87 122.86 C.872
3.37 125.75 0.893
3.87 126.09 0.909
4437 130.33 0.925
5.37 133.80 U.950
6.37 136.05 (.966
7.37 138.09 C.580
8.37 139.04 0.987

B = 3.0 MM
= 0«743E+05
= 106428 CM/S
= 117.22 CM/S

= 39.250 MM
= 30.263 MM
= 8.987 MM

= 12.26 CM/S
a 6.68 CM/S
a J.771¢
Y/HB U+
1.35 5.35
L.66 6.09
2.02 6.73
2469 7.61
3.35 8.33
4.02 8.97
4,65 F.44
5.35 9.91
6.C02 1C.28
6.£9 10.59
7.35 10.51
B.02 1l.17
8.69 1l.3¢
9.35 1l.48
Y.65 ll.46
10.02 1l.44
Y+ 183
27.37 13.22
26.20 13.23
29.02 13.3¢
29.84 13.39
33.08 13.6S
40.95 14.33
48.65 14.74
56.25 15.05
T1.268 15.6C
86.15 16.04
101.02 16.42
137.49 17.22
174219 17.85
210.89 18.39
247.60 18.82
284.30 15.17
321.00 15.5C
353,51 20.02
466.75 20.36
539.59 2C.66
€13.23 2C.81

P = 12.0 MM H = 3,0 NM B = 3.0 MM
REYNOLDSZAHL RE = 0.L06E+C6
MITTL. GESCHWIND. UK = 149.87 CM/S
MITTL. PROFILGESCHW. UP = 159.61 CM/S
VOLUMETR. KANALHOEHE HV = 39,250 MM
PROFILLAENGE RAUH LR = 31.405 MM
PROF ILLAENGE GLAYT LG = T.B845 NM
SCHUBSP.GESCHWsRALUH UXR = 17.61 CM/S
SCHUBSP.GESCHW.GLATT UXG = 8480 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.8001
RAUHE ZONE
Y{MM) U(CM/S) U/uUMAX Y/H U+
3.10 67.50 0.349 l.03 3.86
4.10 87.65 G451 1.37 4.98
5.10 101.69 0.523 1.70 5.78
€.10 112.10 C.5717 2.03 6.37
B8.10 127.59 0.656 2.70 T.25
10.10 140.90 0.725 3.37 8.00
12.10 150.83 C.776 4.03 B.51
14.10 158.76 0.817 470 9.02
1610 167.29 C. 860 5.37 $.50
18.10 173.21 0.891 6.03 S.84
20.10 179.235 €.923 6.70 10.19
22.10 184.34 C.948 T.37 10.47
24.10 188.21 0.968 8,03 10.6S5
26.10 1ISl.62 C.986 8.70 10.8¢
28.10 194.16 0.999 9.37 11.03
29.10 194.41 1.000 9.70 1l.04
30.10 192.94 C.992 10.03 1C.9¢
31.10 192.400 0.988 10.37 1C.9C
GLATTE ZONE
Y{MM} U(CM/S) U/UMAX Y+ U+
Q.41 124.12 C.638 40.21 14.1C
0.52 129.95 0.668 50.80 14.76
0.62 134,08 C.69C €l.09 15.23
0.73 137,27 C.706 7l.23 15.60C
0.93 142.38 C.732 91.04 16.18
L.14 147.19 0.757 110. 82 16.72
1.34 151.16 C.778 13u.53 17.18
1.84 159.07 0.818 178.9C 18.07
2.34 165.13 0.845 227.51 18.7¢
2.84 165.50 0.872 276424 19.26
3.34 11713.70 0.893 324.51 1S.174
3.84 177.17 0.911 373.51 20.13
4.34 180.31 C.927 422424 20.45
5.34 184.88 0.S51 519,58 21.01
6.34 188.21 C.568 €l16.61 21.38
7.34 150.49 ¢.980 T12.63 21.64
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P = 12.0MM H = 3,0 MM
REYNUOLNSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHUEHE HY
PROFILLAENGF RAUH LR
PROF ILLAFNGE GLATY LG

SCHUBSP.GFSCHW . RAUNY  UXR
SCHURSP . GESCHW.CLATT UXG
NULL SCHUBSPANNUNG  LH/HV
RAUHF ZONF
Y(MM)  UICM/S) U/UMAX
. lu S4.45 U.3n4
4.10 119.64 C.4¢61
5.10 137,49 0.530
610 15U.%% 0.58U
A 10 172.¢0 (666
10.10 188.53 0.727
12.1C  200.95 0.775
1610 212.52 .819
16.10 722.69 0.859
1A.10 230.15 J.490
20.10 239.79 0.975
22.10 245.7T0 [N
24,10 251.4FR 0.970
261U 7564606 0.990
28.1U 259,31 1.00G
29.10 258.53 1.997
I0.10 258408 U.995
.1y 257.28 G.9492
GLATTE ZICNE
Y{MM) U(CHM/S) 1H/{IMAX
0.41 169. 72 Qa6
0.52 117.31 Q.084%
[ 182.55 C.T0A
Gald 186491 c. 121
Da9¥ 114,33 Qe 749
lole 197.9Y L7771
be34  7205.49 Q.192
LeB% JLl5.5% D031
230 223.176 e BEY
2.84 230.0% UG.ART
3.36  235.106 G.901
3.R% SIN926 Uail2
434 2424497 0.735
S5.34 248.7¢ 0.657
6.34 £%2.98 a.491%
1.34 255.V17 UaHsS

R = 3,0 NM
® Yo lITEHOE
= 199.83 CM/S
=z 214.73 CM/S
= 39,250 MM
= 31.6208 MM
= 1.622 MM
® 23.49 CM/S
* 11.53 CM/5
= 0.8058
Y/H Us
1.013 4.02
1.37 5.09
l1.70 5.85
2.03 .41
e 10 1.35
3.317 R.01
4,03 .56
4,170 S.058
537 To4H
6.03 9.06¢
na Tt 10.21
7.31 10.4¢
d.03 1071
B. 10 1.9
Yo 2! 1104
Y. 70 Hl.Ul
leevld  19.99
v 37 10.99
Y U+
SLe2% 1477
64,15 15,738
17<AT 15.A3
G0.19 lé.21
11630 14,86
141.59 17435
leba 10 17.82
FlNUT IHenS
€91.39 19.4l
1524645 19495
415.C0 20.40
41Te26 2075
516,01 Jle.02
6376 21.53
1AL 29 21.54
Yluelds 72.1%

P = 12.0 MM H = 1.0 MM
REYNOLDSZAHIL RE
METTL . GESCHWIND, UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHULHE HV
PROF ILLAENGE RAUH LR
PROFTILLAENGE GLATT G

SCHURSP.GESCHW LRAUH  UXR
SCHURSP. GESCHW.GLATT UXG

NULL SCHUBSPANNUNG  LR/HV
RAUHF IGNE
Y(NMM) UICM/S) U/UMAX
3.10 118e.22 Ue 362
4.10 150.99 G.462
5.10 170.88 0.523
641G 189.74 0.581
8.10 217.07 0.664
10.10 237.13 0. 126
12.10 252.04 C.711
14.10 267.07 0.817
1e¢.10 270.91 0.RS4
18.10 289.87 UeHBT
Me10 29940 ¢.917
22.10 308.726 0.943
24.10 314,70 0.963
26. 10 120.85 0.582
20,10 325.5%86 0990
29.10 326.174 1.000
J0L10 0 324.55 0.993
.10 323,79 0.1
GLATTE I0ONF
Y{MM) U(CM/S)  U/ZUNAX
0.41 216.42 la062
0.52 225.11 U.689
0.67 231,17 0. 709
Q.73 231.727 0746
V.93 246,4% Ce 754
1.16 253,43 c.717
1.34 260,81 Q. 7981
teBB4 273.63 U837
7«34 2B3.33 0.867
7.4 290.83 C.R90
1.34 2671.11 Ue909
3.4 302.15 U.925
4.34 306.73 C.9139
9.34 313.32 Ua959
6.34 318,52 G.975
T1.34 321.91 C.785

B = 1,0 MM
= Q.l67TE+06
T 249.78 (M/S
= 270.51 CM/S
= 39,250 MM
= 31,700 NM
= 7.550 MM
L 29.76 CM/S
= 14.28 (M/S
= 0.8077
Y/H us
L.0J 4.0%
1.1317 S.16
1.7¢ 5.84
2.03 [N ]
2.10 1.42
3.7 8.10
4.03 a.61
4. 70 9el13
95.37 G.513
6.03 Y.91
6-10 10.23
1.37 10.51]
8.03 10.75
8-70 1G.Y¢
9. 41 Ll.12
9.70 1ll.l¢
.03 11.09
1037 11.0¢
Y+ U+
67l 15415
19.10 195.7¢
S5.14 16,23
110.92 l6.61
142.08 17.2¢
172.98 11,717
203.12 18,206
Z719.45 1%.1¢€
I5%.58 16,04
43 .11 F0.30
Sg7.¢1 2C.a0
TH83.02 di.l6
€690.98 21.748
Flu. B8R Z21.94
Shea 79 22,30
Lilz2.12 22.54

P e 12,0MM H = 3.0 MM R = 3.0 MM
REYNOLDS ZAHL RE = 0.,230E+06
MITTL. GESCHWIND. UK = 343.45 CM/S
MITTL. PROFILGESCHR. UP = 374.04 CM/S
VOLUNETR, KANALHOEHE HV = 36,250 MM
PRUFILLAENGE RAUH LR = 31.680 MM
PROF ILLAENGE GLATT LG = 1.57C MM
SCHUBSP .GESCHW,.RAUH UXR = 40.08 CN/S
SCHUBSP . GESCHW GLATT UXG = 19.59 CM/S
NULLSCHUBSPANNUNG LR/KV = 0.8071
RAUHF ZONF
YIMM)  UICM/S)  U/UNMAX Y/H U+
3.10 164.48 Q.367 1.03 4.1C
4,10 209.30 0.460 1.37 5.22
S.10 239.08 Ue534 1.70 5.97
6.10 2060047 va582 del? 6.50
8.10 296.13 0.663 2170 1.40
0.1y 325.20 Ue 726 3.7 8.1
12.10 346.33 Qells 4.03 8.64
14,10 366.21 0.818 4,70 Sel%
16.10 184.07 0.HA58 5.37 G54
18.10 3968.41 G.890 .03 9.94
70.10 410.61 U.918 6.1C 10.25
22.10 4272.52 0.9%4 7.317 10.5%
24.10 431.41 La964 8.03 lu.T¢
26.10 440,85 0.785 8.70 11.00
2R LU 445. 56 0.996 Fe37 1lel3
29.10 467,71 1.000 9.70 11l.17
10,10 4406044 0.997 1u.03 1l.14
Il L0 445.66 U. 995 10.37 il.le
GILATTE ZUNF
YI{MM) U([{CM/S) U/UMAX Y+ U+
a4l 30%.54 G.5A0 A&, TU 1%.55
0.5 3Il6.4B Q.70 L(7.01 1615
0.h? 3206412 u.728 12870 16.65
0.74 333.13 0. 744 15G.05 17.00
0.%) J4S5.h4 G177 192.21 1/.64
l.14 355.72 0,165 234400 LP.16
1.34 J04.068 U.815 21%.60 18.61
1.4 38Bl.6% 0.05)3 178.59 1S.48
2.34  194.51 G. 881 481.57 20.14
2% 404491 C.904 584.56 2067
3,316 41/.04 0.922 6E1.599% 21.06
}J.04 419.U5 C.M3¢ 19u.54 21.39
4,34 424.51 U,964R H93e3) 21.61
5434 432.92 Q.967 L1C(¥9.51 <Z.10
6.34 439.60 U902 1305.40 22.44
7.34 443.10 0.990 10lled4e 22.062

P = 12,0 MM H 3 3,0 MM
REYNOL.DSZAHL RE
MITTL. GESCHwIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHURSP . GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHURSPANNUNG  LR/HV
RAUHE ZONE
YIMM)  U(CM/S) U/UMAX
3.10 192.90 0.369
6,10 264,75 0.468
5.10 277.47 0.531
€.1C 305.90 0.585
.10 346.75 0.663
10. 10 377.49 0.722
12.10 406,48 0.774
14.10 426.30 0.815
16,10 845,71 U.853
1R.10 46L.72 0.88)3
20.10 478.04 0.914
22.10 492.40 U942
24,10 504.20 0.964
26,10 S18.36 G.984
28.10 521.67 0.998
29.10 522.81 1.000
.10 521.11 0.997
31.10 519.31 0.993
GLATTE ZONF
Y(MM)  UICM/S)  UZUMAX
0.4l 356.29 0.681
Use52 370.13 C. 708
Ne62 361.05 0.729
0.73 389.59 0.745
Ue93 404.57 Cel74
l.l4 417,30 0.798
1.34 427.09 J.817
1.84 467.10 0.856
7.34 461.78 0.884
2oBG 413,52 C.906
.34 482.38 0.923
3.84 489.490 0.9317
4.34 496.53 0.950
S.34 506.30 0.968
6.34 513.07 Ge981
7.34 518409 0991

B = 3.0
= 0.268E+
= 399.65
= 436,21
s 39.250
= 31.865
- 7.385
= 46.59%
= 22.4%3
= y.6118

Y/H
1.03
1.37
1.70
2.03

2. 10
3.37
4.03
4.70
5.37
6.03
6.70 1
7.37 |
8.03 1
8.7C 1
9,271 1
9.70 1
10.€3 1
10.37 1
Y+

97.20 1
122.81 1
147.¢9
172.19 1
é2l.56 1
268.54 1
3l6.27 1
434,46 i
552.04 2
670.83 2
TH9.02 (¢
907.21 2

1¢25.39 ¢
126l 11 2
1498.14 2
1734.52 2

MM

06
CM/S
CN/S

M
LL]
MM

CM/S
CM/S

U+

4.14
5.25
5.96
6.57
1.44
68.10
8.68
9.15
9.57
9.91
0.2¢€
0.51
0.82
1.04
1.20
lL.22
1.18
1.15

Us

5.088
6,50
6.99
1.37
8.04
8.60C
9.04
9.94
0.60
l.11
1.51
1.84
7elé
2.517
2.87
3.10
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P= 12.0MM H = 3.0MM B = 3,0 MM
REYNOLDSZAHL RE = U.36TE+C6
MITTL. GESCHWIND. UK = 549.52 CM/S
MITTL. PROFILGESCHW. UP = 6(04.65 CM/S
VOLUMETR. KANALHOERE HV = 39.250 MM
PROF ILLAENGE RAUH LR = 32.143 MM
PROFILLAENGE GLATT LG = 7.107 MM
SCHUBSP.GESCHW.RAUH UXR = €4.48 CM/S
SCHUBSP.GESCHW.GLATT UXG = 30.32 CM/S
NULL SCHUBSPANNUNG LR/HV = (.8189
RAUHE ZIONE
Y{MM) U{CM/S) U/UMAX Y/H Us
3.10 269.51 0.373 1.03 4.18
4.10 341.30 0.473 1.37 5425
5.10 385.17 0.534 L.70 5.917
balG 422.45 0.585 2.03 6.55
Bel0 479.41 C.664 2.10 1.44
10.10 521.58 0.723 3.317 8.0
12.10 557.38 0.772 4.03 .64
14.10 586.96 0.813 4.17C 9.10
16.10 613.617 0.850 5.37 9.52
18.10 637.70 G.884 6.02 $.85
20.1C 656.77 0.910 6.70 10.1S
22.10 €77.56 C.939 7.37 1G.51
24.10 695.35 C.963 8.3 1C.78
26.10 707.98 0.981 84.7C 10.98
28410 719.42 0.997 ve31 1ll.lé
29.10 T719.14 G.996 9.70 1l.15
30.10 721.77 1.CC8 10.02 11.19
3l.10 719.32 0.997 16.37 1l.1¢é
32.10 71¢6.57 0.593 10.70 1l.11
GLATTE ZONE
Y(MM) UICM/S) U/UMAX Y+ U+
0.41 503.67 0.698 130.77 1lé6.61
0.52 522.91 C.724 165,22 17.25
J.62 537.70 0.745 Ls8.71 17.74
C.73 550.43 0.763 231.67 18.16
0.93 571.34 C.792 296.78 1E.84
leld 586.63 D.813 361.30 19.35
i.34 601.17 0.833 425,52 15.82
L.84 627.05 C.869 €E4.54 20.68
2.34 646.34 0.395 743.55 21.32
2.84 66C.58 C.Sle 602.57 21.8C
3.34 674.18 0.934 106l1.58 22.24
3.84 683.45 Ge947 1220.60 22.54
4.34 692.06 ¢.559 1379.¢61 22.82
5.34 T702.79 0.974 1é67.64 23.18
6634 TL1.63 0.586 2015.€671 23.41

P = 12.0 MM H = 3.0 MM B = 3,0 MM
REYNCLDSZAHL RE = 0.53BE+06
MITTL. GESCHwIND. UK = T799.30 CM/S
MITTL. PRCFILGESCHW. UP = B879.08 CM/S
VOLUMETR. KANALHOEHE HV = 35,250 MM
FRCFILLAENGE RAUH LR = 32.572 MM
PROF ILLAENGE GLATT LG = 6.678 MM
SCHUBSP.GESCHW.RAUH UXR = 94439 CM/S
SCHUBSPL.GESCHW.GLATT UXG = 42.74 CM/S
NULLSCHUBSPANNUNG LR/HV = 00,8299
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX Y/H U+
3.10 383.6C C.366 1.03 4.06
4,10 488.45 Ca466 1.37 5.18
5.10 553.50 0.528 1.70 5.86
6.10 607.04 0.579 2.03 6.42
B.10 691.68 0. 660 2.70 7.33
10.10 754.46 0.720 3.31 1.5%
12.1C 803.30 UaT766 4.03 8.51
14,10 849.21 C.810 4. 170 $.00
16.10 B886.04 0.845 5.37 5.39
18.10 920.54 0.878 6.03 $.75
20.10 948.14 0.905 6.7C 1€.05
22.10 972.00 G.927 7.37 10.30
24.10 993.98 C.948 8.03 1C.53
26410 1016.56 C.970 8.70 10.717
28.10 1039.90 €.992 $.37 11.02
29.10 1U42.23 0.994 9.70 1l.C4
30.1C 1048.05 1.000 lu.03 11.10
31.10 12417.28 0.999 10.37 11.1C
32.10 1046.17 0.998 1070 11.08
GLATTE IONE
Y(MM)} J(CM/S) U/UMAX Y+ U+
O.41 746.34 0.712 185.€3 17.4¢
0.52 774.70 C.739 234.54 18.13
0.62 797.53 0.761 202.73 1E.66
0.73 8l6.30 0.779 329.62 19.10
0.93 B844.90 0.806 421.27 19.717
l.l4 B69.51 C.830 €14.66 20.35
1.34 888.18 0.847 606.84 23G.78
1.84 924.44 0.882 823.61 21.63
2.34 6G46.18 C.906 1060.38 22.21
2.84 $6%.77 €.525 1287.15 22.66
3.34 9B7.79 0.543 15C6.91 22.11
3.84 1001.10 0.955 1722.63 23.42
4.34 1021.50 C.975 1972.02 23.9C
5.34 1033.91 C.987 2426.61 24.16
6.34 1036.25 0592 286l.24 24.32

P = 24.0 MM H = 3.0 MM
REYNOLOS ZAHL RE
MITTLe GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
3.48 8.19 0.457
4.48 8.83 0.493
S5.48 9.52 0.531
6.43 10.68 0.595
B.48 11.8v 0.658
10.48 12.89 C.719
12.48 13.57 C.757
14.48 14.53 c.810
16.48 15.25 C.850
18.48 15.71 C.876
20.48 l16.22 0.904
22.48 L7.u8 0.952
24.48 17.34 C.967
26.48 17.60 G.981
28.48 17.85 0.995
29.48 17.90 €.S98
30.48 17.93 1.000C
GLATTE ZONE
Y{MM) UICM/S} U/UMAX
0.37 4.25 0.237
0.38 3.88 G.217
0.38 4026 C.238
Oe4l 4.217 0.238
0.51 4.83 C.269
0.62 6.53 Ce.364
0.72 6.93 0.386
0.93 8.18 0.456
1.13 10.28 0.574
1.33 10.96 0.611
1.83 13.16 C.734
2033 14.23 0.794
2.83 14.54 C.833
3.33 15.49 C.B64
3.83 15.91 0.887
4.33 16.21 0.904
5.33 16.83 0.939
6.33 17.07 0.952
7.33 17.30 0.965
8.33 17.52 0.917

B = 3.0 MM
U.85Q0E+C4
13.73 CM/S
14.24 CM/S
39.625 MM
30.345 MM
9.280 MM
1.98 CM/S
1.05 CM/S
0.7658
Y/H U+
l.16 4.14
L.45 4.47
1.83 4.82
2.16 5.40
2.83 5.97
3.49 6452
4.16 6.87
4.83 7.35
5. 45 1.72
.16 1.95
€. 83 €.21
T+ 49 B.64
b.16 8.77
B.62 8.59C
F.49 S.03
G.82 9.0€
10.16 .07
Y+ U+
3.65 3.88
4.017 3.55
4. 18 3.9¢C
4.30 3.9C
5.45 4,42
6517 5.98
1.67 6.34
9.82 7.48
11.56 9.41
l4.10 1G.03
19.36 12.C4
24.68 13.02
29.S7 13.6¢
35.26 l4.117
40.45 14.56
45,62 14.83
56.14 15.40
66.51 15.62
77.01 15.83
87.52 16,03

P = 24.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR, KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
3.48 11.07 0. 444
4.48 L2445 0.499
5.48 13.43 c.538
6448 L4.58 0.584
8.48 16.86 0.675
10.48 18.19 C.729
12.48 16.80 0.763
14.48 20. 64 0.827
16.48 21.32 0.854
19.48 22.31 0.894
20.48 22.83 C.S14
22.48 23.75 C.951
24.48 24.49 c.981
26.48 24.89 0.997
28.48 24.97 1.000
29.48 24.86 C.S596
30.48 24.82 C.994
GLATTE ZONE
YIMM) UICM/S) U/UMAX
0.37 8.46 0.339
0.38 8.66 0.347
0.39 B.61 04347
0.41 8.86 04355
0.51 10.20 0.4C9
0.62 11.75 Vetll
0.72 13.00 G.521
0.93 15. 34 C.614
l.13 16.68 0.668
1.33 18.11 Q. 726
1.83 19.74 C.790
2.33 21.09 0.845
2.83 21453 C.878
3.33 22.64 C.907
3.83 22.95 0.919
4433 23.40 0.937
5.33 24.14 0.567
6433 24.54 c.s83
7.33 24460 C.985
B.33 24.90 0.957

1

B = 3.0 MM
= 0.123E+405
19.60 CM/S
20.47 CM/S
39.625 MM
30.913 MM
B8.712 MM
2.86 CM/S
1.52 CM/S
0.7802
Y/H us
l.16 3.87
1.4 4435
1.83 4.69
2. 16 5.1C
2.83 5.90
3.49 6.36
4.16 6.92
4.83 T.22
5.4 T1.45
616 7.3C
6.82 7.98
7.4S 8.30
8.16 8.56
8.83 E.7C
9449 .73
9.83 8.65
10.16 8.68
Y+ U+
5.57 5.57
5.74 5.7C
5.5l 5.71
6.0C8 5.83
Ta67 6.72
9.24 1.74
10.78 B8.5€
13.84 1C.10
16.86 10.95
19.87 11.93
27.33  13.0C
34.78 13.89
42.24 l4.44
49.69 14.91
5T.15 15.11
64,60 15.41
79.51 15.9C
94.42 le.lé
09,33 16.2C
24.24 16.40

L
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P = 24.0 MM H = 3,0 MM
REYNCLDSZAMHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHKw. UP

VOLUMETR. KANALHOEHE HYV
PROFTLLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZIONE
Y{MM) UICM/S) U/ZUMAX
3.48 14.20 C.433
4.48 16.26 0.496
5.48 18.04 0.550
6.48 19.43 0.593
8.48 21.82 0.666
10.48 23.29 C.711
12.48 25.11 Ca766
14.48 26.50 0.821
16.48 27.65 0.844
18.48 28.73 0.877
20.48 29.75 C.908
22.48 36«09 0.936
24.48 32.22 C.983
26.48 32.16 c.981
28.48 32.47 0.991
29.48 32.53 €.5993
30.48 32.77 1.000
31.48 32. €17 €.997
GLATTE ZONE
Y{MM) U(CM/S} U/UMAX
0.37 13.16 Ca4u2
Q.38 13. 36 C.4C8
0.38 13.38 C.408
0.41 13.86 0.423
0.51 16.00 C.488
0.62 17.90 0.546
Ca72 i9.19 C.586
0.93 21.75 0.664
1.13 23.55 0.718
1.33 24.59 0.750
1.83 26450 G.808
2.33 271.75 0.847
2.83 29.00 0.885
3.33 26.¢€8 €.905
3.83 30.24 G.923
4.33 30.56 0.932
5.33 3l.64 C.%65
6.33 32.06 C.978
7.33 32.45 C.990

B = 3.0 MM

0.163E+05
2%.43 (M/S
26471 CM/S

= 39.625 MM
= 3l.613 MM
= 8.012 MM

= 3.75 CN/S
= 1.89 CM/S

= 0.7978
Y/H U+
l.16 3.78
l.49 4.33
1.83 4.81
2. 16 S5.18
2.83 5.82
3.49 .21
4.16 6.6
4.83 7.17
5.4 7.317
6.16 1.66
6.83 7.53
71.45 8.186
B.16 859
8.83 E.517
G.49 8.65
G.83 .67
10. 16 .74
10.49 8.71
Y+ U+
7.01 6.97
7.23 1.07
T.44 7.08
7.65 734
9.17¢ 8.47
11.68 9.48
13.61 1C.le
17.46 11.52
21.28 i2.47
25.08 13.02
34.48 14,03
43.89 14.65
53.3¢ 15.35
62.70 15.71
T1.G4 16.01
81.32 16.16
10008 16.75
118.€6 16.9E
137.62 17.18

P = 230 MM H = 3.0 MM
REYNILDSZAHL RE
MITTL. GESCHWIND. Uk

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEKE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP 4 GESCHWLRAUH  UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG  LR/HV
RAUHE ZGONE
Y(MM) U(CM/S)} U/UMAX
3.48 29.90 0.459
4.48 33.62 Ce515
5.48 37.53 0.576
6.48 40.81 0.626
8.48 45.13 €.692
1C.48 48.0S 0.737
12.48 50.95 C.781
14.48 54.26 0.832
16.48 54.174 0.839
18.48 57.18 0.877
20.48 5S.12 C.507
22.48 6l.23 €.939
24.48 62.02 0.951
264,48 63.87 C.979
28.43 64.175 U.693
29.48 65.08 C.998
30.48 65.22 1.000
3l.48 65.01 0.997
32.48 64.63 Ce991

GLATTE ZONE

Y{NM) U{CM/S) Uu/UMAX
0.37 35.93 0.551
.38 36.11 0.554
U356 36475 0.563
0.41 37.20 0.570
0.51 41.04 U.629
0.62 43.63 C. 665
0.72 45.87 0.70L3
0.93 49.10 0.753
1.13 51.10C C.784
1.33 52.64 Ce8UT
1.83 55.49 0.851
2.33 57.24 C.878
2.83 58.84 0.902
3.33 59.96 0.919
3.83 6l.19 0.938
4,33 62.09 €.952
54313 &3.24 0.S70
6.33 64.29 0.986

B = 3.0 MM
= 0.317E+05
= 50.05 CM/S
= 54.23 CN/S
= 36.625 MM
= 32,328 MM
= 7.267 MM
= T.41 CM/S
= 3.52 CM/S
= 0.815%
Y/H U+
l1.16 4.04
l.4% 4.54
1.83 5.07
2.16 5.51
2.813 6.C5S
3.49 6.49
4. 16 6.8¢E
4.83 7.33
5.45 7.35
6.1¢6 1.72
6.83 7.98
7.45 €.217
8.1¢ 8.37
8.83 8.62
Ge45S E.74
9.63 8.75
0. 16 8.81
1U.45 8.78
10.€2 €.73
Y+ U+
12.94 10.21
13.34 10.2¢
13.73 10.44
14.11 1C.57
17.76 1l.6¢
21.56 12.4C
25411 13.04
32.22 13.5¢
36,26 l4.52
46,21 14.9¢
63.63 15.77
B80.G8 16.21
$8.34 16.72
115.65 17.C4
133.05 17.39
150.41 17465
185.12 17.97
219.83 18,27

P = 24.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHUOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM)} UICM/S) U/UMAX
3.48 45,09 0.464
4.48 Sle41 0a52S
5.48 56.47 0.581
6048 60.60 C.623
8.48 67.04 C.689
10.48 71.92 0.740
12.48 76.617 c.788
14.48 79.25 C.815
16.48 82.71 0.851
18.48 86.11 0.886
20.48 88.32 c.S08
22.48 990.82 0.934
24.48 93.33 C.960
26.48 95.40 0.981
2B.48 96.36 G.961
29.48 $7.23 1.000
30.48 97.08 C.558
3l.48 97.12 €.999
32.48 96.27 0.990
GLATTE ZO0ONE
Y{MM} UICM/S) U/UMAX
0.37 6l.14 0.629
Q.38 6le37 C.€31
0.39 61.80 0.636
0.41 62.22 C.64C
0.51 66.697 0.689
0.62 6%.80 0.718
0.72 72.40 0e745 "
0.93 75.27 0.774
l.13 11.66 0.799
1.33 79.33 C.816
1.83 82.84 C.852
2.33 B6.23 C.887
2.83 88.65 0.912
3.33 90.39 C.930
3.83 9i.91 0.945
4.33 92.82 G.555
5.33 $4.57 0.973
6.33 95.59 0.983

B = 3.0 MM
e 0.473E+05
= T4.47 CM/S
= Hle27 CM/S
= 36.625 MM
2 32.603 MM
= 7.022 MM
= 1109 CM/S
= 5¢15 CM/S
= (0.8228
Y/H u+
l.16 4.06
la4$ 4.64
1.83 5.06
2.16 5«46
2.€3 6.04
349 6.48
4.16 6491
4.83 7.14
Se4S 1.46
6o 16 71.76
6.83 T.96
7.49 8.1
8al6 .41
8.63 €.60
9.49 8.66
9.83 8.717
10.16 €.75
10.49 B8.76
10.83 E.68
Y+ L+
18.94 11.88
19.51 11.92
20.08 12.G6C
2065 12.09
26.18 13.01
31.54 13.56
36.82 14.0¢
47,25 14.62
57.58 15.0S
67.86 15.41
$3.32 16.09
118.77 1€.75
l94.23 17.22
169.68 17.5¢
195.13 17.85
220.59 18.03
271.50 16.37
322.41 18.57

P = 24.0 MM H = 3.0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YI{MM) U(CM/S) U/JUMAX
3.48 67.04 0.485
4.48 73.55 C.532
5.48 80.53 0.583
65.48 86.51 0.626
B.48 95.33 C.690
10.48 102.51 C. 742
12.48 107.93 Ca781
14.48 111.55 0.808
16.48 118.84 0.860
18.48 122.40 0.886
20.48 125.36 €.907
22.48 128.89 0.933
24.48 132.03 0.956
26.48 135.14 €C.578
28.48 137.40 0.995
29.48 138.02 0.999
30.48 138.14 1.000
3l.48 137.68 0.997
32.48 137.36 C.994
GLATTE ZONE
Y{MM] UICM/S) U/UMAX
0.37 g2.36 C.669
0.38 92.49 C.670C
0.39 93.20 0.675
O.41 93.92 0.680
0.51 98.79 0.715
0.62 101.51 C.738
0.72 104459 C.757
0.93 108.44 0.785
1.13 1lll.50 C.807
1.33 1l4.36 C.828
1.83 116.90 C.868
2.33 124.06 G.898
2.83 126.80 0.918
3.33 129.1l8 €.935
3.83 131.20 0.950
4.33 132.92 0.962
5.33 135.34 €.980
6433 136.18 C.986

B = 3.0 MM
0.661E+05

= 105.40 CM/S
= 115.89 CM/S
2 39.625 MM
= 32.969 MM
= 6656 MM
= 15.76 CM/S
= 7.08 CM/S
= 0.8320
Y/H u+
lalb 4.25
l.49 4.617
1.83 5.11
2.16 5.45
2.83 6.05
3.49 6450
4.16 €.85
4.83 7.08
549 7.54
6.16 T.76
6.83 T7.95
7.49 8.18
8.16 8.38
8.83 8.57
9.4S .72
9.83 8.76
10.16 .76
10.49 6.73
10.83 8.71
Y+ U+
25.93 13.04
26072 13.0¢
27.50 13.1¢
28.28 13.26
35.76 13.65
43.09 14.35
50430 14.77
64454 15.31
76.47 15.74
92.4€ 16.15
127.17 16.93
161,86 17.51
196.08 17.90
230.68 18.24
265.25 18.52
299.89 18.77
165.10 15.11
438.32 19.22
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P = 24.0 MM = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. ux
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP .GESCHW.RAUN UXR
SCHUBSP.GESCHRGLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  ULCM/S) U/UMAX
3.48 120.70 0.464
4.48 136.72 G.525
5.48 150.52 0.578
6.48 160.07 0.615
8.48 176.84 Ca679
10.48 189.82 C.726
12.48 201.55 0.774
14.48 211.13 0.811
16.48 216.84 Co845
18.48 227.68 C.875
20.48 236.20 G.S508
22448 242.99 C.934
24.48 248.47 C.955
26.48 253.59 0.974
28.48 258.417 0.993
29.48 256.04 C.995
30.48 260.27 1.C00
3l.48 255.68 0.998
32.48 256.06 G.995
33.48 258.11 C.992
GLATTE ZONE
Y(MM) ULCKH/S) U/UMAX
0.37 183.59 C.705
0.38 184.13 C.7G7
0.39 184.87 C.710
0.41 185.76 Q.714
0.42 186.49 C.7i7
Je43 187.01 0.715
O.44 187.73 C.721
U.51 191.89 C.7237
V.62 197.43 C.759
0.72 202.45 0.778
0.93 206.08 0.803
1.13 214.69 G825
1.33 216.58 0.844
1.83 230.(0 0.884
2.33 237.28 0.512
2.83 242.70 C.932
3.33 246.84 C.948
3.83 24%.82 0.960
4,33 252.60 (.971
5.33 256.44 0.985

B = 3,0 MM
= 0.133E+06
= 196470 CM/S
= 217.68 CM/S
=  39.625 NM
= 33,817 MM
= 5.808 MM
= 29.91 CM/S
= 12.40 CM/S
= 0.8534
Y/H U+
l.16 4.04
1.49 4.57
1.83 5.03
2.10 5.35
2.83 5.91
3.49 6435
4. 16 6.74
4.83 7.06
5.45 7.35
6.16 71.61
6.83 7.90
T.49 g.12
. Bal6 8.31
8.83 B.48
G.49 8.64
9.83 B.b6
10.16 g.7C
1U.49 8.68
10.83 .66
1l.16 €.62
Y+ u+
48.60 14.81
50.07 14.85
Sle54 14.51
£2.99 14.95
S4.44 15.04
55.€€ 15.06
57.31 15.14
€T.17 15.4¢
80.54 15.53
94.45 16433
121.24 16.817
147.75 171.32
174.14 17.71
239.45 18.55
304.77 19.14
270.09  19.586
435,41 15.91
500.72 20.15
566.C4 2C.38
€56.c8 20C.66

P = 24.0 MM H = 3,0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHCEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZIONE
Y{MM} UICM/S) U/ZUMAX
3.48 204.58 0.466
4.48 225.25 0.522
S.48 253.51 0.577
6.48 270.13 0.615
8.48 298.2V 0.679
lu.48 320.61 C.73C
12.48 338.18 C.77¢C
L4.48 355.63 0.810
1€.48 371.€2 CaB47
18.48 383.57 G.873
20.48 356.4C 0.903
22.48 4(09.90 C.933
24.48 418.74 G.953
26.48 427.54 C.574
28,48 435.16 C.991
29.48 437.58 C.S9%6
30.48 438.55 (.998
3l.48 439.17 1.000
32.48 43B.24 €.598
33,48 436436 0.994
GLATTE 20NE
Y{MM) U(CN/S) U/UMAX
0.37 318.24 0.725
0.38 319.30 0.727
0.39 320.60 C.730
Ga4l 321.52 J.732
C.51 331.7¢% C.755
Ueb2 341.43 D777
0.72 348.45 0.793
U.93 3éC.36 0.821
1.13 371.02 C.845
1.33 378.99 G.863
1.83 394,18 0.898
2.33 405.54 0.923
2.83 413.89 C.942
3.33 421.00 0.959
3.83 425.64 C.569
4.33 425.33 C.S78
5.33 434,29 0.989

B = 3.0 MM
= 0.224E+06
= 335,25 CM/S
= 368.52 CM/S
2 36,625 MM
= 34.157 MM
= 5.468 MM
= 51.01 CM/S
= 20.41 CM/S
= 0.8620
Y/H U+
1.16 4.0l
1.45  4.49
1.83  4.97
2.16  5.3C
2.83  5.85
3.49  6.29
4.16  6.63
4.83 6.97
5.45 7.2
6.16  1.52
6.83  T.77
7.45  8.04
8.16 8.21
8.83  E.3E
9.49  £.53
9.83  8.58
10.16  B.6C
lus4S  8.61
1U.83  8.59
11.16  8.55
Y+ U+
78.53 15.55
B0.S1 15.65
83.28 15.71
85.63 15.75
108.55 16426
130.80 16,73
152.€5 17.07
195.62  17.6¢&
238.76 18.18
281.39 18.57
387.65 15.31
493.65 19.87
£6$.45 2C.28
705.24 2C.63
811.04 20.86
S16.84 21.04
1128.43 21.28

P = 24,0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UKk
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCH®-GLATT UXG
NULL SCHUBSPANNUNG LR/HY
RAUHE IGNE
Y(MM) UICM/S) U/UMAX
3.48 490.52 0.466
4.48 552.24 0.525
5.48 606.18 0.576
Ce48 648451 0.617
8.48  T17.02 0.682
10.48 766.90 Q.72
12.43 B8l3.4S 0.773
14.48 B50.47 0.809
16.48 883,57 C. 840
18.48 920.27 0.875
20.48 947.91 0.901
22.48 974.70 G.927
24.48 1000.99 0.952
26.48 1020.23 C.970
28.48 L038.16 0.987
29.48 1045.57 C.S994
30.48 1049.48 C.998
3l.48 1051.84 1.000
32.48 1045.88 C.998
33.48 1049.12 0.997
34.48 1044.13 0.993
GLATTE IGONE
Y(MM) U(CM/S) U/UMAX
0.37 1790.34 0.751
Gs38 793.55 Ce 754
0.39 1794.45 C.755
0.41 796.79 C.758
0.51 823.63 C.783
0.62 B47.46 0.806
0.72 B864.60 J.822
C.93 B892.66 0.849
lel3 914.5C C.866
1.33 930.68 0.885
1.83 964.52 0.917
2.33 986450 C.938
2.83 1004.38 0.955
3.33 1017.88 €.968
3.83 1025.18 C.9175
4.33 1032.00 G.981

B = 3.0 MM

= 0.531E+C6
796.69 CM/S

= B83.18 CM/S
= 39,625 MM
= 34.828 MM
= 4.797 MM
= L21.34 CM/S
= 45,03 CM/S
= 0.878$
Y/H U+
lel6 4.04
1.49 4.55
1.83 5.0C
2. 16 5.34
2483 5.51
3.49 6.32
4.16 6.70
4.83 7.01
5.4 7.28
6. 16 7.58
6.83 T.81
Ta49 8.03
8.16 8.25
8.83 8.41
945 8.56
9.83 8.62
10.16 .65
10.49 8.67
10.83 8.65
11.16 B.65
11.49 8.61
Y+ U+
174.45 17.55
179.79 11.62
185.05 17.64
190.27 17.69
240.63 18.2S
289.95 18.82
23g.48 19.20
434,31 16.82
529.27 20.31
€23.80 20.617
857.78 21.42
1091.76 21.91
1325.74 22.3C
1559.73 22.60
17153.71 22.71
2027.69 2Z.92

P = 48.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHR. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE I0NE
Y{MM) UICM/S) U/UMAX
3.76 %.40 G.488
4.76 11.22 C.583
5.76 L1.7C 0.608
6.76 12.45 C.647
8.76 13.49 C.701
10.76 14.7C 0.764
12.76 15.48 0.804
14.76 16.21 0.842
16.76 16.97 0.882
18,76 17.49 0.909
20.76 18.20 G.545
22.76 18.63 0.968
24.76 18.78 C.975
26.176 195.0¢ €.5959C
28.76 19.25 1.000
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 4.92 0.256
0.38 4493 G.256
0.39 4.94 C.256
0.41 5.24 G.272
0.42 5.3$ c.280
0.52 6.50C 0.338
0.63 T.46 G.388
0.84 9.02 C.469
L.04 10.36 0.536
l.24 11.48 €.5917
1.74 13.86 C.720
2.24 15.00 C.779
2.74 16.22 0.843
3.24 L6479 0.872
3.74 17.19 C.893
4.24 17.52 0.910
5.24 18.06 0.938
6.24 18.33 0.952
T.24 18.64 0.968
B8.24 18.84 €.97S
G.24 19.05 c.989
10.24 19.24 1.000

B = 3.0 MM
2 0.SUTE+04
= 14,70 CM/S
= 15.E1 CM/S
= 39.813 MM
= 28.761 MM
= 11.052 MM
= 1.51 CM/S
= 1.18 CM/S
= 0.7224
Y/H U+
1.25  4.92
1e56  5.87
1.92  6.12
2.25 6,52
2.52  1.06
3.5 7.70
4.25 8.10
4.92  8.45
5.59 £.68
6025  9.15
6.92 9.52
7.59  6.75
8.25 6.83
8.52 .98
9.59 10.07
Y+ U+
4421  4.15
4.34  4.1¢
4,47 4.17
4456  4.43
4.72  4.55
5.54 5,45
T.l4  £.3C
9.41 1.6}
11.78  8.75
14.07  9.69
19.74 11.7C
25.40 12.67
31.07 13.7¢
36.73  14.18
42.39  14.51
48.06 14.79
59.38 15.24
70471 15447
82.03 15.74
93.36 15.91
104.69 16.08
116.01L 16.25
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P = 48,0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR.

KANALHOEHE

PROFILLAENGE RAUH
PROF ILLAENGE GLATT

SCHUBSP.GESCHW.RAUH

HV
LR
LG

UXR

SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/

RAUHE ZONE
Y(MM) UICN/S)
3.76 13.59
4.76 14.31
5.76 l4.81
6.76 16.03
8.76 L7.43
10.76 18.58
12.76 19.97
14.76 2le15
16.76 22.35
18.76 22.70
20.76 23.56
22.76 23.93
24276 24.53
26. 176 24.92
28.76 25.31

GLAYTE ZIONE
Y{MM) UICM/S)
0.37 8.17
0.38 8.08
0.39 8.38
Q.41 8.39
0.42 8.59
0.52 10.04
0.63 11.39
0.84 13.79
1.04 15.26
1.24 16.71
la74 18.72
2.24 20.48
2.74 21. 50
3.24 22.11
3. 74 22.59
4s24 23.00
5.24 23.61
624 24.21
7.24 24.41
Be24 2457
9.24 24.91

10.24

24.59

U/UMAX

0.537
Ga565
0.585
0.633
0.689
C.734
C.789
0.836
0.383
0.897
0.931
C.945
0.969
C.985
1.00C

U/umax

0.323
J.319
0.331
0.331
C.339
C.397
0.45C
Ca545
0.603
0.660
C.740
C.809
C.848
0.874
c.892
C.906
0.933
6.559
C.564
0.971
C.984
C.9387

HY

B = 3.0 MM

= (.120E+C5
= 19.53 CM/S
= 20.77 CM/S

= 39.813 NM

= 2G.342 MM
= 10.470 MM
= 2.54 CM/S
= 1.52 CM/S
= 0.7370
Y/H U+
1.25 5.35
1.59  5.64
1.92  5.83
2.25  €.32
2.52  6.87
3.59  7.32
4.25 1.81
4.92  8.33
5.5¢ 8.80
6.25 8.54
6.52 9.28
7.56  S.43
8.25 S.66
8.92 9.82
$.55  §.57
Y+ U+
5.3  5.3%
5.56  5.33
5.12  5.53
5.88 5,53
6.C4 5.66
7.61  €.62
9.14  T.51
12.13  9.10
15.08 1C.0¢&
18.01 11.02
25.21 12.34
32.53 13.51
19.78 14.18
47.03 14.5¢
54.28 14.386
€1.53 15.17
16.03 15.57
90.53 16.01
105.03 16.05
119,52 16.20
134,02  1€.42
148.53  16.48

P = 48,0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHwW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) UICM/S) UJUMAX
3.76 16.93 0.537
4.76 17.92 C.568
5.76 18.90 0.59%
6.76 20.01 G.634
8.76 22,02 C.698
10.76 23.40 0.742
12.76 25.28 G.801
14.76 26.11 C.828
l6.7€ 271.55 0.873
18.76 28.76 g.912
20.76 29.13 $.923
22.76 30.04 C.952
24.76 30.81 C.977
26.76 31.13 C.987
28.76 31.55 1.000
29.76 31.45 0.997
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX
0.37 11.92 0.378
0.38 12.20 C.387
0.39 12.47 0.395
0.41 12.67 G.402
0.42 12.75 C.404
0.52 L4.80 C.466
0.63 16.96 C.538
0.84 19.66 C.623
1.04 21.53 0.683
1.24 23.04 €.730
l.74 25.27 0.801
2.24 26.68 0.846
2.74 27.43 C.869
3.24 28.18 0.893
3.74 28.68 0.909
4424 29.21 C.926
5.24 29.97 0.650
6.264 30.53 C.568
Te24 30.96 0.981
8.24 31.32 C.993
9.24 31.50 0.5599

B = 3.0 MM
= 0.153€E+(5
= 24.75 CM/S
= 26427 C¥M/S
= 39.813 MM
= 30.229 MM
= 9.583 MM
= 3,24 CM/S
= 1.82 CM/S
= 0.7593
Y/H us+
1.25 5.23
1.59 5.53
la62 5.83
225 6.18
252 6.8C
3.59 7.22
4425 7.39
4.52 E.0¢
5459 8.50
6.25 .88
6.92 8.5
7.59 5.27
8a25 .51
8.92 S.61
9.59 S.74
9.52 9.71
Y+ U+
645 6.53
6.68 &.€S
6B e84
7.07 €.55
7.27 6459
9. 15 Boll
1G.96 5.3C
L4.58 1C.78
18.14 11.81
21.67 12.63
3G.4C 13.85
39,12 14.63
47.84 15.04
56056 15.45
65.28 15.73
74,00 16401
9le4s 16443
108.88 16.74
126,32 16.917
143.77 17.17
161.21 17.27

P = 48.0MM H = 3.0 NM
REYNGLDSZAHL RE
MITTL. GESCHWIND. UK

MITTLe PROFILGESCHW. UP

VOLUMETR.

KANALHOEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM) U(CM/S)
3.76 34.04
476 36.19
5.76 38.13
6.76 40.59
B8.76 45.67
10.76 48.34
12.76 50.58
14.76 52.69
16.76 55.02
18.76 56.94
20.76 58.41
22.76 60.09
24.76 61.59
26.76 62.41
28.76 63.06
29.76 63.37
30.76 62.88
3l.76 62.92

GLATTE IONE

Y(MM}

0.37
0.38
0.39
0.42
0.52
U.61
0.84
1.04
1.24
la74
2.24
2+74
3.24
3.74
424
5.24
6.24
7.24

U(CM/S)

31.96
32.45
32.76
33.57
37.30
40.27
44.317
46.52
48.75
5l.75
54.01
55.51
57.00
58.03
59.06
60.58
61.67
62.11

U/UMAX

0.537
0.571
C.602
0.641
C.721
C.763
0.798
0.831
0.868
0.899
0.922
0.948
0.972
€585
C.S995
1.00C
0.992
C.993

UsuMax

0.504
C.512
0.517
0.530
0.589
0.635
€.700
0.741
C. 769
0.817
0.852
c.876
0.900
0.916
0.932
0.956
0.973
€980

B = 3.0 MM
= 0.298E+05
= 48.98 CM/S
= 52.65 CM/S
= 36.813 MM
= 3le.T792 MM
= 8.020 MM
= 6457 CM/S
= 3,30 CM/S
= 0.7986
Y/H U+
1.25 5.18
1.53 5.51
1.62 5+8C
2425 6.18
2.52 6.95
3.59 1.35
4.25 7.76
4.92 €.02
555 8.37
6.25 8.66
6.92 8.8
7.59 S.l14
B8.25 .31
8.52 $.5C
9.59 9.59
9.9 S.64
.25 S.57
10.59 S.517
Y+ u+
11.60 9.68
11.58 .83
12.33 9.92
13.00 10.17
16.37 11.3C
19.65 12.20
26,08 13.44
32.43 l4.21
38.74 14717
54026 15468
69.95 16.3¢
85.54 1¢€.82
101l.13 17.27
116.73 17.58
132.32 17.8%
163.51 18.35
194.69 18.66
225.88 1E.81

P = 48.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCH®IND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR.

KANALHCEKE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNLNG LR/HV

RAUHE ZIONE
Y{MM) ULCM/S)
3.79 54.20
4.79 57.88
5.79 61.09
6.76G 64.82
8479 69.76
1C.79 74.64
12.79 79.19
14.79 82.55
16.79 85.72
18.79 88.48
20.79 50.83
22.79 93.42
24.79 G4.72
26.7S 96.75
28.79 97.76
29.179 $7.70
30.79 97.617
3l.79 97.45

GLATTE Z2ONE

Y(MM)

0.37
0.38
0.49
0.60
0.81
1.01
1.21
l1.71
2.21
2.71
3.21
3.71
4.21
5.21
6421
7.21

u{cM/s)

58.08
58453
64.03
67.58
Tl.96
75.02
77.20
8l.34
84.52
86.90
89.02
SC. 64
92.16
94.25
95.17
96093

U/umaX

0.554
C.592
0.625
0.663
0.714
0.764
0.810
C.B844
0.877
0.905
0.929
0.556
0.969
€.S90
1.000
0.999
0.999
0.997

U/UMAX

C.594
0.599
0.655
0.691
0.736
0.767
0.790
0.832
C.865
0.389
0.911
0.927
0.543
Ca964
0.980
0.991

B = 3.0 MM

3 (e.463E¢0S5
= 75.60 CM/S
= 82.37 CM/S

= 39.813 MM
= 32.067 NN
= 1.746 MM

= 10.18 CM/S
= 5.00 CM/S
= 0.8054
Y/H U+
1.26 5.33
le6C 5.69
1.93 €.0C
2.26 6.37
253 6.86
3.60 7.34
4426 1.78
4.53 8.11
5.60 B8.42
6.26 8.65
6.93 8.92
T.60 S.18
B8.26 S.21
8.93 9.51
9.6C S.61
9.93 9.60
1u.2¢ 9.6C
10.6C S.58
Y+ U+
17.75 1lli.61l
18.2%9 11.70
23.51 12.80
28.56 13.51
38.43 14.35
48.16 15.0C
57.82 15.44
8l.53 16,2¢€
105.32 16.5C
129.12 17.38
15¢.62 11.80
176.71 18.12
200.51 1842
248.10 l8.85
295.69 19.15
343.29 19.38
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Pz 48.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHwWIND. UK

MITTL. PROFILGESCHRr. UP

VOLUMETR. KANALHOEHE HV

P = 4B8.0 MM H = 3.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. Uk
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHCEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHWh.RAUH UXR
SCHUBSP.GESCHR4GLATT UXG

B = 3.0 MM

PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM} U(CM/S) U/UMAX
3.76 77.80 0.568
4,76 80.95 0.590
5. 76 86.86 0. 634
6.76 91.33 Ca. 666
8.76  98.16 0.716
10.76 105.07 0. 766
12.76 110.57 C.807
14.76 114.63 0.836
16.76 118.45 0.864%
18.76 123.54 0.901
20.76 126.06 C.920
22.76  129.97 0.948
24.76 132,46 €.566
26.76 135.64 c.989
28.76 137.09 1.000
29.76 137.02 0.969
30.76 136.87 c.598
31.76 136.59 0.996
GLATTE ZONE
Y(MM)  U(CM/S) U/UMAX
0.36 87.53 0.638
0.42 88.00 0.642
0.52 93.93 .685
.63 97.81 0.713
0.84 102.70 0.749
1.04 105.97 G.773
L.24 10%.15 C.796
1.74 115.02 0.839
2.24 116.14 C.E6S
2.74 122.89 c.896
3.24 125.34 0.914
3.74 127.58 0.931
4,24 129.47 0.944
5424 132.31 0.965
6.24 134401 C.978
7.24 135.64 C.989

B = 3.0 MM
= 0.649E+05
=  105.40 CM/S
= 115.41 CM/S
= 35,813 MM
= 32.407 MM
= 7406 MM
= 14.30 CM/S
= 6.84 CM/S
= 0.814C
Y/H U+
l.25 Se44
1.59 5.66
l.92 6.07
2425 6.38
2.92 6.56
3.59 71.35
4.25 1.7%
4452 8.01
5.59 8.28
6425 8e64
6e92 8.81
7.59% S406
B8.25 S.26
8.92 S.48
9455 9.58
9.52 S.58
10.25 5517
LU.56% 955
Y+ U+
23.52 12.8C
27.18 12.81
34.23 13.174
41.09 14.3C
54.54 15.02
67.82 15.5C
81.02 15.5¢
113.68 16.8¢
14630 17.42
178.91 17.97
21l.52 18.32
244.13 18.6¢
216474 1R.SG4
341,91 15.35
407.15 18.6C
472.47 1S.84

NULLSCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
3.76 1l4aT.41 C.562
4.T6 154.06 0.587
5.76 161.99 0.618
6.76 170.08 C.648
8.76 185.95 C.709
10.76 197.71 0.754
12.76 208.16 0.794
l4.76 218.03 G.831
16.76 225.81 0.861
18.76 233.54 C.89¢0
20.76 240.19 0.916
22.76 247.28 0.543
24.76 252.86 0.964
26.76 256447 0.978
28.76 259.22 c.588
29.76 260.56 0.993
30.76 262.32 1.000
21.7¢ 260.37 0.593
32.76 25%5.34 0.989
GLATTE IONE
Y(MM) U(CM/S) U/UNAX
0«37 178.34 C.680
0.38 178.94 C.682
0.39 179.81 G.685
0.41 180.56 C.088
0.42 18l.52 C.692
0.52 188.02 Q.717
0.63 193.24 C.737
V.84 20l.30 G.767
l.04 207.90 0.793
1.24 213.28 J.813
la74  223.49 C.852
2.24 231.36 0.862
2.74 2317.67 C.9G6
3e24 242.43 Ue924
3.74 246.05 C.938
4.24 245.317 0.951
5424 254.46 0.970
6,24 251.82 C.G683

= 0.133E+C6
= 196.02 CM/S
= 219.59 CNM/S
= 35,813 MM
= 33.360 MM
= 6.452 MM
= 27.45 CM/S
= 12.07 CM/S
= 0.8379
Y/H us
1.25 5.317
1.59 5.61
1.92 5.9C
2425 6.2C
2.92 6.1
3.59 T.20
4425 T.58
4.52 71.54
5459 8.23
6.25 €.51
6.92 8.75
T.5% S.01
8.25 G.21
Be52 .34
S.59 S.44
9.92 .46
10.25 5.56
10. 56 S.48
.92 S.45
Ye U+
4T.717 14.717
49.22 14.82
50.6 14.89%
52.09 14.9¢
53.51 15.C4
67.40 15.57
80.G1L 16401
107.39  16.617
133.53 17.22
159.52 17.67
223483 18.51
288.04 19.1¢
252425 19465
416.46 20.08
480.67 20.38
539.85 2C.66
667.08 21.08
154.31 21.36

P = 48.0 MM H = 3.0 MM B = 3.0 MM
REYNOLDSZAHL RE = 0.223E+06
MITTL. GESCHWIND. UK = 331.21 CMN/S
MITTL. PRCFILGESCHW. UP = 375.74 CM/S
VOLUMETR. KANALHOEHE HvV = 35,813 MM
PROF ILLAENGE RAUH LR = 33.614 MM
PROF ILLAENGE GLATT LG = 6.195 MV
SCHUBSP<GESCHW.RALUH UXR = 46.61 CM/S
SCHUBSP.GESCHWGLATT UXG = 2G.02 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.8443
RAUHE ZONE
Y(MM} U(CM/S) U/JUMAX Y/H U+
3.76 250.54% 0.561 1.25 5.38
4.76 263.22 G590 1«59 5465
5«76 275.41 Ce617 1.92 5.91
6.76 290.01 0.650 2425 6.22
8.76 3132.90 0.703 2.92 6.73
10.76 335.39 0.752 3.59 7.2C
12.76 353.82 C.793 4.25 7.59
L4.76 368.74 0.826 4.52 7.51
16.76 384.172 0.862 5.5% 8.25
18.7¢ 396.27 0.888 6.25 850
20.76 407.45 0.913 6492 E.T4
22.76 4l9.49 0.940 T.59 9.0¢C
24.76 428B.48 C.960 8.25 9.1%
26,76 436.85 0.97¢ 8.62 $.317
28.76 442.35 C.951 9.569 9.49
29.76 445.54 €.998 9.92 9.5¢
30.76 446.04 0.999 10.25 S.57
31.76 44€.26 1.000 10. 5% S.58
32.76  443.35 0.993 10.92 9.51
33.76 440.18 C.586 11.25 9.44
GLATTE ICNE
Y{MM) U(CM/S) U/UMAX Y+ U+
0.37 311.61 0.698 77.74 15.57
0.38 3i2.15 G.699 80.10 15.6C
0.39 313.68 C.703 B2.44 15.67
C.41 315.32 0.707 84.77 15.75
0.42 316.3¢6 G.709 B7.0L9 15.81
0.52 327.88 0.735 109.69 16.38
0.63 336.59 0.754 13L.67 16.82
0.B84 350.85 0.786 174.16 11.52
1.04 362.53 0.813 217.31 18.13
1.24 371l.41 0.832 259.59 1€8.56
l.74 388.70 0.871 264425 15.42
2424 401.25 €.89% 468.74 20.05
2.74 4l1.00 c.921 573.23 20.52
3.24 418.56 0.538 €77.72 20.91
3.74 423.91 C.S50 182.21 21.18
4.24 428.76 0.961 886.71 2l1.42
5.24 436400 Ca917 1095.69 21.78

P= 48.0 MM H = 3,0 MM B = 3.0 MM
REYNOLDSZAHL RE = 0.524E+06
MITTL. GESCHWIND. UK = 785,55 CM/S
MITTL. PROFILGESCHwW. UP = 894.50 CM/S
VOLUMETR. KANALHQEHE HvV = 36,813 MM
PROF ILLAENGE RAUH LR = 34,367 MM
PROFILLAENGE GLATT LG = 5.445 MM
SCHUBSP.GESCHW.RAUH UXR = 110.41 CM/S
SCHUBSP.GESCHW.GLATT UXG = 43.95 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.8632
RAUHE ZONE
Y{(MM) UICM/S) U/JUMAX Y/H U+
3.76 597.55 0.564 1.25 S.41
4.76 623.617 G.588 1.59 5.65
5.76 654434 0.617 l.92 5.93
6.76 685.53 C.647 2.25 6.21
8,76 T46.70 0.704 2.92 6.T6
10.76 795.09 0.750 3.59 7.20
12.76 839.09 C.791 4425 T.6C
14.76 B874.13 0. 824 4.92 7.92
16.76 90S5.85 G.858 5.59 8.24
18.76 942.37 0.889 6.25 8454
20.76 969.01 0.914 6.92 €.78
22.76 993.16 C.937 7.5¢6 S.0C
24.76 1017.48 €.56C 8.25 9.22
26,76 1035.06 0.97¢ 8.52 S.37
28,76 1051.49 0.992 9.59 9.52
29.76 1056.71 G.967 9.92 S.57
30.76 1060.35 1.000 16.25 S.6C
3l.76 10658.¢68 €.998 10.59 9.59
32.76 1057.77 C.998 1€.92 .58
33.76 1052.43 0.993 11.25 9.53
GLATTE ZONE
Y{MM) U(CM/S5) U/UMAX Y+ u+
0.37 768.76 0.725 170.3C 17.46
G.38 770.80 0.727 175.47 17454
0.39 1776.03 C.732 18U.€C 17.66
O.41 777.80 0.734 185.7¢ 17.7¢
0.42 780.42 0.736 190.77 17.7¢
0.52 808.84 0.763 24021 16.4C
0.63 832.27 C.785 288442 18.94
0.84 B865.36 0.816 282.82 15.66
L.04 890.7S5 0.840 476.03 20.21
1.24 910.04 C.858 568.66 20.71
la74 947,54 G.894 797.52 21.56
2.24 973.09 G.918 1026.81 22.14
2.74 99%91.22 0.935 1252.77 22.55
3.74 1018.94 0.961 1709.49 23.1§
4.24 1028.44 Ca970 1937.85 23.40
5.24 1043.78 C.984 22%4.57 23.15
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P = 24,0 MM H = 6.0 MM B = 6.0 MM
REYNOLDSZAHL RE = 0.918E+04
MITTL. GESCHWIND. UK = 15.36 CM/S
MITTL. PRCFILGESCHW. UP = 17417 CM/S
VOLUNETR., KANALHOEHE HV = 38.5C0 MM
PROFILLAENGE RAUH LR = 26.698 KM
PROFILLAENGE GLATT LG = 11.8C2 MM
SCHUBSP.GESCHW.RAUH UXR = 2.12 CM/S
SCHUBSP «GESCHRGLATT UXG = L.41 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.6934
RAUHE ZIONE
Y{MM) UICM/S) U/UMAX Y/H U+
5.58 8.01 0.372 0.93 3.78
7.58 11.02 U.513 l.26 5.20
9.58 13.30 0.619 L. 60 6.28
11.58 L4. 89 0.693 1.63 7.03
13.58 16.27 C.758 2.26 T.68
15.58 17.54 0.817 2.60 8.28
17.58 18.87 C.879 2.93 8.1
19.58 19.39 0.903 3.2¢8 S.15
21.58 20.07 0.934 3.60 9.47
23.58 20.68 £.963 3.63 S.76
25.58 20.77 Ca967 4426 S.8C
27.58 2l.24 0.989 4.60 10.03
28.58 21.32 C.993 476 1C.07
GLATTE ZONE
Y(MM) U(CM/S} U/UMAX Y¢ U+
0.37 7.02 C.327 5.01 4.98
0.38 7.35 G342 5.16 5.22
0.39 6.93 0.323 5.30 4.92
0.4l 1.58 0.353 5.45 5.38
0.42 7.59 0.353 5460 5.35
0.43 6. 96 0.324 5.175 4.54
0.48 B.l4 0.379 6.48 5.78
0.69 10.04 0.467 9.30 7.13
0.50 11.99 0.558 12.06 €.52
1.10 13.19 U.614 14.79 9.37
1.60 15.46 G.720 21.54 16.97
2410 16.92 0.788 28.26 12.01
2. 60 17.79 c.828 34.97 12.63
3.10 18.46 0.859 4l.66 13.1C
3.60 18.92 0.881 48.29 13.43
4.10 19.40 C.903 54.99 13.78
5.10 20.12 0.937 68.40 14.28
6.10 20.45 0.952 81.80 14.52
T.1G 2C.86 0.971 G5.2C 14.81
B.10 21.26 €.990 108.¢1 15.0S
9.10 21.48 1.0C0 122.31 15.25

P = 26.0MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWINDS UK
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHOEHE HvV
PRCFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP<GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) UICM/S) U/JUMAX
5.5y 10.35 0.363
7.50 14.27 0.500
9.50 17.59 C.616
11.50 1S.34 0.677
13.50 2l.40 {.750
15.50 22.98 Cc.805
17.50 24.50 C.858
19.50 25.60 0.897
21.50 26460 0.932
23.50 27.55 C. 965
25.50 28.21 C.988
21.50 28.38 G.994
28.50 28.54 1.000

GLATTE Z0NE

Y(MM) U(CM/S) U/UMAX
0.37 S9.35 0.328
0.38 S5.53 O.334
J.46 1l1.21 0.393
C-57 12.91 0.452
UaeT7 15.85 C.555
0.98 17.869 0.627
1.18 18.99 C.665
1.68 21.34 0.748
2.18 22.178 C.798
2.68 23.73 C.831
3.18 24.56 C.860
3.68 25.17 C.882
4.18 25.57 0.896
5.18 26453 0.929
6.18 27.23 0.954
7.18 27.74 €.972
8.138 28.117 0.987
S.18 28.48 G.998

B = £.0 MM

= 0.121E+05
= 20.37 CM/S
= 22.36 CM/S
= 38.5CC MM
= 29.279 MM
= 9.221 MM
= 2.89 CM/S
= 1.62 CM/S
= J.7605
Y/H u+
0.92 3.58
1.25 4.94
1.5€ 6,09
1.92 6.69
2.25 7.41
2.58 7.$5
2.52 8.48
3.25 .86
3.58 $.20
3.92 9.53
4425 5.76
4.58 9.82
4. 175 $.88
Y+ Us
5.76 5.7¢
5463 5.87
T.12 6451
B.78 1.9¢6
12.02 Se71
15.04 11.03
18.15 1l1.71
25.85 13.1l¢
33.53 14.05
41.21 14.63
48.89 15.14
56043 15.52
64.06 15.77
19.42 16.3¢
S4.74 16.75
110.06 17.10
125.38 17.37
140.70 17.5¢

P = 24,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHWLRAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM)  UICM/S) U/JUMAX
5.48 12.96 C.363
7.48 18.09 0.506
9.48 21.82 0.610
11.48 24.61 G.689
13.48 26.70 0.7417
15.48 29.11 0.8l4
17.48 30.49 G.853
19.48 32.26 0.902
2l.48 33.34 0.933
23.48 34472 €.971
25+ 48 3538 €.990
27.48 35.75 1.00C
28.48 35.55 0.995
29.48 35.51 0.994
GLATTE ZONE
Y{MM)} UICM/S) U/UMAX
0.37 13.39 C.375
0.48 16.00 C.448
0.5% 17.58 0.492
0.80 2l.22 C.554
1.00 23.14 C.647
1.20 24454 C.687
1.70 27.38 C.766
2.20 29.04 0.812
2.170 30.07 Ue84l
3.20 31.02 C.868
3.70 31.79 ¢.889
4.20 32.06 0.897
5.20 33.35 0.933
6.20 34.15 0.955
7.20 34.83 0.974
8.20 35.23 c.s86

B = 6.0 MM
= 0.153E+C5
= 25.36 CM/S
= 28.017 CH/S

= 38,500 MM
2 25.699 MM
= 8.801 MM

= 3457 CN/S
= L.94 CM/S
x 0.7714
Y/H U+
0.91 3463
1.25 5.07
l.58 €.11
le91 6.5C
2425 7.48
2.58 8.16
2.91 8.54
3.25 9.04
3.58 S.34
3.61 9.73
4.25 9.92
4.58 10.02
4.75 9.9¢
4.91 5.95
Y+ U+
6.93 6.89
8.98 €.24
10.95 9.05
14.81 1C.53
18.6C 11.61
22.38 12.63
3l.71 14.06
41.02 14.95
50.33 15.48
29.49 15.97
68.94 l€.3¢
78.25 16.5C
56.87 17.17
115.49 17.5€
134.11 17.53
152.73 1i8.14

P = 24,0MM H = 6.0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHR, UP

VOLUMETR. KANALHOEHE My
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHR<RAUH UXR
SCHUBSP «GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZCNE
Y(MM)} U(CM/S) U/UMAX
5.46 27.25 0.374
T.46 38.20 0.524
9.46 44,80 0.615
11.46 50.26 0.690
13.46 55.19 0.757
15.46 58.48 0.802
17.46 62.08 0.852
19.46 64,48 0.850
2l.48 67.87 0.931
23.46 69.98 0.960
25.46 71.35 0.979
27.46 72.89 1.000
28.46 12.76 0.998
29.46 72.70 0.997
GLATTE 20NE
Y(MM)  U(CM/S) UsuMAX
0.37 3G.17 0.537
0.38 36.48 Ga542
0.39 36.45 0.541
C.50 43.95 C.6013
0.61 46.64 U.640
C.82 50.63 0.665
1.02 53.39 0.732
1.22 54,94 0.754
1.72 58.27 C.799
2.22 60.62 U.832
2.72 62.35 C. 855
3.22 64.22 0.881
3.72 65.79 0.903
4.22 66.73 0.916
5.22 68.92 0.945
6.22 70.45 C.567
7.22 71.41 C.980
8.22 72.35 0.993

B = 6.0 MM

= 0.312E+05
= 51.69 CM/S
= 56.25 CM/S

= 38.500 MM
= 30.042 MM
= 84458 MM

= T.11

CN/S

= 3.77 CH/S

= 0.7803
Y/H U+
0.51 3.84
L.24 5.38
l.58 6.3C
1.51 7.07
2.24 1.77
2.58 8.22
291 8.74
3.24 S.13
3.58 .55
3.61 S.85
4.24 1C.04
4.58 1C.2¢
4.74 10.24
4.91 10.23
Y+ U+

13.44 10.35

13.85 1C.417

l4.26 10.46

18.20 1ll.6¢

22.01 12.37

29.48 13.43

36.85 l4.1¢

44.16 14.51

62.27 15.46

8U.34 16.08

$8.41 1l€.54

116.48 17.03

134.55 17.45

152.€62 11.7u

188.76¢ 18.28

224.90 18.70

2€L.04 18.94

297.18 19.1§

V8



P = 24,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHh. UP

VOLUMETR. KANALHCEHWE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UNAX
5.45 42.29 0.392
T.45 56.61 C.525
9.45 66.89 G.620
11l.45 74.98 0.695
13.45 Bl.23 0.753
15.45 87.35 0.809
17.45 91.96 0.852
15.45 96.317 0.893
21.45 99.97 C. 926
23.45 103.24 C.957
25.45 106.22 C.984
27.45 107.72 €.998
28.45 107.92 1.000
29.45 107.65 C.998
30.45 107.51 C.996
GLATTE ZGNE
Y(MM} UICM/S) U/UMAX
0.37 62.83 0.582
0.38 63.16 0.585
0.39 63.91 0.592
0.40 64.56 0.598
0.4l 65142 0.603
0.52 70.39 C.652
0.62 73.52 C.681
0.83 768.08 0.724
1.03 80.97 C.750
1.24 83.28 0.772
La74 87.36 0.809
2424 Sl.l4 0.844
2.74 94.C5 C.871
3.24 $6.31 0.892
3.74 98.4u G.912
4,24 lude.u9 0.927
5.24 103.10 C.955
6.24 105.217 0.675
7.24 106.75 C.589

B = 6.0 MM
= Ue458E+(CS
= T6.14 CMN/S
= 86.57 CM/S
= 38.500 MN
= 30.812 MM
= 7.688 MM
= 10462 CM/S
= 5.30 CM/S
z 0.8003
Y/H U+
0.91°' 3.98
1.24 5.33
1.517 6.3C
leS1 7.06
2.24 1.65
2457 8.23
2.61 €. 68
3.24 5.08
3.51 S.42
3.61 S.72
4.24 10.00
4457 1C.15
4.74 10.1€
4,91 10.14
5.07 1C.13
Y+ U+
18.53 1l.85
16.11 11.91
19.67 12.05
20.24 12.11
20.80 12.28
26.35 13.21
31.69 13.8¢
42.15 1l4.72
52.4€ 15.217
62.74 15.7C
BB.14 l6.41
113.49 17.18
138.65 17.73
164.21 1B.1¢€
189.56 18.55
214.92 18.81
266421 19.44
316.34 19485
267.0¢ 2G.14

P = 24.,0MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWINC. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PRCF ILLAENGE GLATY LG
SCHUBSP.GESCHR.RAUH UXR
SCHUBSP.GESCHWGLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) UICM/S) U/JUMAX
S5.45 54.3C 0.392
T.45 73.21 0.529
9.45 85.93 0.620
11.45 G6.417 C.697
13.45 104.50 C.755
15.45 111.24 C.803
17.45 117.61 0.849
19.45 122.82 C.887
21.45 127.82 C.923
23.45 132.19 0.554
25.45 135.30 C.S77
27.45 137.82 C.995
28.45 138.49 1.000
29.45 138.05 0.5997
30.45 137.47 G.993
GLATTE ZONE
Y{MM) U(CM/S) U/UMAX
0.37 85.36 0.016
0.38 85.55 J0.618
0.39 85.60 0.618
0.40 86.61 G.625
0.41 87.20 C.630
0.52 93.01 0.672
0.62 96.34 0.696
0.83 10l.22 0.731
1.03 104.27 0.753
1.24 107.19 C.774
lo74 112.92 0.815
2.24 111.75 ¢.850
2.74 121.37 0.876
3.24 124.33 c.858
3.74 126.84 C.916
4.24 129.09 G.932
5.24 132.30 0.955
6,24 134.82 C.973
1.24 136465 0.987

B = 6.0 MM
= 0.582E+05
= 97.28 CM/S
= 11l.06 CM/S
= 38.500 MM
= 31.036 MM
= Ta464 MM
= 13.68 CM/S
= 6.71 CM/S
= 0.8061
Y/H U+
0.61 3.917
l.24 5.35
«51 6.2E
1.51 7.05
2.24 T.64
2.517 g.13
2.91 8.6C
3.24 8.98
3.57 S.35
3.61 9«67
4.24 5.8$
4.51 106.08
4.74 1C.13
4.51 1C.09
5.07 1G.05
Y+ U+
23.38 12.72
24.10 12.7¢€
24.82 12.7¢
25.53 12.91
26.24 13.0C
33.00 13.87
39.68 14.37
52.7¢8 15.0%
65.88 15.55
78.76 15.98
110.€65 16.84
142.48 17.5¢
174.31 18.1C
206.14 18B.54
237.67 16.91
269.80 19.25
334.28 19.73
398.06 2C.1C
461.91 20.38

P = 24.0 MM H = 6.0 MM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATY LG

SCHUBSP.GESCHm RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZIGNE
Y{MM) U(CM/S) U/UMAX
5.26 1ll4.84 C.385
T.26 155.80 G522
9.26 184.13 0.617
11.26 2G5.19 0.687
13.26 223.16 C.748
15.26 238.43 0.799
17.26 251.15 0.841
19.26 263.40 0.882
21.26 273.25 C.515
23.26 282.23 0.946
25.26 28%5.87 0.671
27.26 295.70 C.991
208.26 267.31 0.996
29.26 298.48 1.000
30.26 296.61 0.994
3l.26 295.96 0.992
GLATTE IONE
Y{MM) UICM/S) U/UMAX
0.37 202.64 0.679
0.38 203.04 C.680
0.39 203.96 0.683
0.40 204.78 0.686
0.51 211.94 C.710
0.61 217.50 0.729
0.72 222.28 G.745
0.82 226.52 0.759
102 233.9§ 0.784
l.23 236.98 0.804
l.43 245.59 G.823
1.93 256.66 0.860
2.43 265.12 0.888
2.93 2M.69 Q.910
3.43 27¢.81 0.927
3.93 280.94 0.941
4.43 284.66 0.654
5243 290.33 C.S73
6.43 294.07 0.985

B = 6.0 MM
= Q.Ll36E+C6
= 206.77 CM/S
= 24C0.51 CM/S
= 38.500 MM
= 31.936 MM
= 6.561 MM
= 25.82 CM/S
= 13.52 CM/S
= J.B829¢é
Y/H U+
G.88 3.85
.21 5.22
l.54 6.117
1.88 6.088
2.21 T.48
254 8.00
2.88 B.42
3.21 8.82
3.54 S.l6
3.88 S.46
4.21 9.72
4.54 S.92
4a71 9.97
4.88 10.01
5.04 .65
5.21 9.92
Y+ U+
52.06 14.99
53.67 15.02
55.27 15.09
56.86 15.15
72.32 15.68
87.31 16.06
102.06 16.45
116.6¢ 16.7¢
145.61 17.31
174,37 11.76
202.53 18.17
273.35 18.99
344,24 15.62
415.13 26.1C
4E6401 20.4E
556.9C 2C.75
€27.79 21.06
769,57 21.48
911.35 21.7¢

P = 24,0 MM H = 6,0 MM
REYNOLODSZAHL RE
MITTL. GESCHWIND. UK

MITYL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR

PROF ILLAENGE GLATT LG
SCHUBSP .GESCHW.RAUH  UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) UI(CM/S) U/UMAX
5.25 172.33 0.388
7.25 232.12 0.523
9.25 273.28 0.616
11.25 304.81 0.687
13.25 330.32 0.745
15.25 352.98 €.796
17.25 371.58 0.838
16.25 389.39 0.878
2Ll.25 405.25 G.5l4
23.25 417.40 0.941
25.25 429.61 0.969
27.25 438.39 0.988
28.25 441.91 0.996
29.25 443.58 1.000
30.25 442.05 0.997
31.25 440.81 C.594
32.25 438.87 G.589
GLATTE ZONE
Y(MM)} U(CM/S) U/UMAX
0«37 307.18 0.692
0.38 308.10 0.695
0.39 305.39 (.698
O0.41 310.24 G.699
0.51 320.90 0.723
0.62 329.24 0.742
0.72 336.86 0.756
0.83 343.27 C.774
1.03 354.717 G6.80C
1.23 363.%96 d.821
1.43 371.30 C.837
1.93 387.04 0.873
2.43 398B.91 0.855
2.93 408.32 C.521
3.43 415.31 0.936
3.93 421.63 0.551
4.43 426.70 C.G62
5.43 434.92 0.978

B = 6.0
= 0.,200E+
= 307.10
= 359,65
= 38.500
= 32.085
= 6.415
a 44,24
= 19.78
= (0.8334

Y/H
0.88
l1.21
l.54
1.88
2.21
254
2. 68
3.21
3.54
3.€e8
4.21
4. 54
4.71
4.88 1
5.04
5.21
5.38
Y+

16.47 1

78.8C 1

8l1.10 1

3.3 1
165.71 1
127.38 1
148.70 1
169.81 1
2l1.68 1
253.29 1
294.59 1
397.38 1
500.17 2
€02.55 2
705.74 2
806.53 2
S1l.32 2

1116.89 2

06
CM/S
CM/S

MM
KM
MM

CM/S
CM/S

3.90
5.25
6.18
6.89
T.41
7.98
8.40C
8.80
9.16
G.42
9.71
9.91
9.99
0.03
9.59
9.96
S.92

U+

5.53
5.56
5.64
5.68
6.22
6.64
7.C3
7.35
7.93
8.4C
8.71
Ga57
0.17
G.04
0.95
1.31
1.517
1.94
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P m 24,0 MM H = 6.0 MM
REYNOL DS ZAHL RE
MITTL. GESCHRIND. UK
MITTL. PROFILGESCHW. UP
VULUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW .RAUKH  UXR
SCHUBSP.GFSCHRW.GLATT UXG

NULL SCHUBSPANNUNG  LR/HV
RAUHF ZONE
Y{MM)} U(CM/S) U/UMAX
7.39 415.40 0.528
9.39 485.u7 O.61l7
1l.349 537.68 0.684
13.36 582.176 0.T41
15.39 62l.41 G.790
17.39 657.32 0. 4836
19.39 6H9.06 0.81¢6
21.39 Tl4.25 0.908
23.39 T138.19 0.939
25239 1s51.2% 0-.4963
27.39 174.24 €.58%
28.39 7TH81.65 C.994
29.39  T86.23 1.000
30.39 786.08 1.000
31.39 785.31 0.%99
42.39 782.24 C.995
GLATIL JUNE
Y(MM} UICM/S) UZUMAX
0.37 55%3.10 0.703
G.38 555.175 G. 7017
0.39 557.69 U.T109
0.41 560.31 0.713
V.4l 574.20 .73
098 H92.41 0. 154
0.64 608.5% C.114
0.89 632.71 0.40%
1.0 651.23 G.H28
1.29 666.6) Outl4H
1-79  695.84% g.H85
2.2% 1i5.84 U.910
2.79 7131.29 0.930
3.2 141.23 $.95C
3.9 15613 G962
4.29 165.51 C.9l4%
5.29 T116.31 0981

B = 6.0 MM

= U,354E+CE

= 553.60
= 636.13

CM/S
LM/S

= 38.500 MM
»  32.931 MM

HeH64 MM
- 80.45 CM/S
33.02 CM/S

= U.U4553

Y/H U+
1.23 Sell
L. 6.04
1.90 6.70
2.23 1.26
2.57 1.74
2.90 4.19
3.2) e.58
3.5 8.9%
3.90 G.18
4.2 Gated
4.51 9.64
4.73 9. 74
4.99 9749
5.07 5.76
9.21] S.78
Ye4U S.T4

Y U+
129.57 16.15
129.38  16.83
133,11 l6.8%
136.93 16.917
159.0Y% 17.39
195.01 17.94
230.20 iH.43
299.%2 19.1¢
jedall 19.72
435231 20.16
603.81 21.07
T12.19 21.68
G40.57 22.1%
1106.34  22.6)
1274.32 22.92
1442.30 23.18
Lr1g.21 23.51

P = 24,0 MM H = 6.0 MM
REYNULDSZAHL RE
MITTL. GFSCHRWIND. ux
MITTL. PRCFILGESCHW. UP
VOLUMFYR. KANALKOEME HV

PROFILLAENGE RAUH LK

PRUFILLAUNGE GLATY LG
SCHUNSP.GESCHR.RAUH UXK
SCHUBSP.GESLHW.GLATT UXG
NULLSCHUHSPANNUNG LR/HV
RAUHE ZONF
Y(MM) UICM/S) U/UMAX
5.24 440.68 0.378
T.24 9592.88 C.50%
9.24 100.45 0.602
11.24 76U.04 C.07C
13.24  B45.85 0.126
15.24 4905.40 C.774
17.24  9Ynl.44 C.827
19.24 1002.36 C.B861
21.24 1042.22 L8959
23.24 1080.062 0.928
25.24 1110.96 C.954
27.24 1136.24 C.976
2H.24 1148.90 g.987
29.24 115611 C.991
30.24 116431 1.000
31.24 1162.90 C.999
32.24 l160.19 C.990
GLATTE ZONE
YINM)  UICM/S)  U/UMAX
0.37 842.92 0124
L.38 Ha4.16 0. 126
V.35 H4T.35 G728
O-%1 A51.41 C.13?2
Uah? H94.917 0.4
Ua%? HBG.49 Le 60
0.63 907.41 [V
Oall 929%.HO C. 1495
O.H4 943.11 0.81U
1.04 Y69.414 CG.u314
1.24 991.51 v.852
la44 1010448 G.HoH
1-94 10417.33 C.90v
2.44 1075.14 0.923
.94 lUS6.H 0. 94¢
3.44 1113236 L-G56
3.94 1l2t.51 G.968
4.44 1136.06 C.976
5.44 1150.17 C.988

B = 6.0 MM
= 0.528{+06
= B08.51 €M/S
= v42.03 LM/S

=  38.50C MM
= 33.03¢ MM
= 5.464 MM

= L17.15 CM/S
= ql.64 LM/S
= y.8501
Y/H Ue
0.87 3. 76
l.21 5.06
l.54 5.98
1.87 6.606
2.21 1.22
2e 5% 7.13
2.817 go1?
3.21 8.56
3. h4 8.G0
J.817 5.22
421 S.48
4.54 Y.l
4. 71 9.d1
4. 87 .87
“ .04 Y54
5.21 5.63
S.317 5.90
Y+ Ue
18%.0% 171.69
190.22 11.12
16%. 186 17.48C
201.31 17.88
206.81  11.49%
26u.41  JUB.5¢
312.€67 l9.uy
I¢4.CE 19.41
415.01 19.40
516.0% 20.3Y9
ele.4l  20.81
Tlbale 21221
964426 21.9¢4
1212.40 22.51
l46veb3  23.02
1708.61 21.131
195.81 23.07
2199.80 23.85
7694.92 24.14

P = 48.0 MM K = 6.0
REYNOLDSZAHL
MITTL. GESCHWIND.

MITTL. PRUFILGESCHW.

VULUMETR. KANALHCGEHE
PRUFILLAFNGF RAUH
PROFILLAENGE GLATT

SCHUHSP.GESCHR.RAUH U
SCHUBSP.GESCHW.GLATT U

NULL SCHUBSPANNUNG LR/
RAUHL IONF
Y(MM)  U(CM/S) U/UMAX
612 8.96 0.434
Heol2 11.42 0.5%3
10.12 13.83 0.670
12.12 14.71 0.713
14.12 15.12 0.761
16-12 lo.66 0.807
1R.12 17.34 C.840
20.12 18.10 0.8177
22.12 18.87 G.914
24.12 19.53 G.946
26-12 19.517 0.94d
28.12 20.20 0.979
29.12 20.38 C.4987
30.12 20.138 Ve9d7
.12 20. 64 1.00v0
32.12 20.5%6 0.996
GLATIE IONF
Y(MM} U(CM/S) U/uMaXx
U.37 1.24 0.351
Q.38 T.46 0.361
V.44 B.%3 0.413
0-60 9.00 C.408
0.10 10.60 L5513
Va9l 12.61 U.0611
l.11 13.02 0.670
1.31 1471 0.713
1.41 lo.da C.did
2.31 18.04 CotiT4
2.81 18.72 U.9071
3.131 15.22 U931
3.8 19.48 C.944
4.31 20.00 0.964
5.31 20.4 L.985
6.31 20499 0.967

MM

RF
UK
uv

RV
LR
LG

XK
XG
HV

B = 6.C MM
0.906E+04
14.99 (M/S
lo.bY CM/5
39.250 MM
30.782 MM
8.468 NM
2.74 CM/S
l.44 CM/S
0.7843
Y/H U+
1L.02 .27
1.35 4.17
l.6S 5.05
2.02 S.37
2.35 5.74
2.69 6.08
3.02 6.33
3.35 6.61
3.69 6.89
4.02 1.143
4.35 T.14
4.09 1.37
4.85 T.44
5.0 1.44
5«16 7.54
a3 1.5C
Ye Us
5.00 2.04
5.22 5.19
6.171 5.94
6.15 6.72
Y50 1.38
12.35 R.17
15.12 S.62
17.86 10.24
24.67 11.75
3la4? 12.56
38.2¢8 13.03
45.08 13.38
91.89 13.56
58.09 13.92
T2.30 l4.l¢
85.41 14.33

P = 4B.0 MM H = 6.0
REYNOLDS ZAHL

MITTL. GESCHWIND.
MITTL. PRUFILGESCHW.

VOLUMETHR, KANALHOEHE
PROFILLAENGE RAUH
PROF ILLAENGE GLATT

SCHUBSP .GFSCHW.RAUH

MM

RE
V1.8
uie

HY
LR
LG

UXR

SCHUBSP.GESCHR.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) U(LM/S)  U/uMaX
6.12 11.73 Uedol
B.12 l4a.84 0.558
10.12 171.5$ 0.660
12.12 19.02 0. 1715
14.12 20.58 0.789
16212 22.19 0.834
18.12 22.86 Ce 856
20.12 24.06 €.905
22.12 24.71 0.929
24.12 ?5.306 €.952
26.12 25.99 0.977
2H.12 2646C F.ui0
2912 26.517 0.999
30.12 26.51¢ G.v99
31.12 26.54 C.994
12.12 26.58 0.999
GLATTF /ON[
Y{MM} ULLM/S)E  U/UMAX
V.37 9.97% 0.373
Q.38 L0.29 0.309
0.49 12.21 0.459
0.60 13.H6 u.521
0.170 15.12 L.568
0.91 17.44 0.65%6
1.1t 19.24 G.7213
1a31 20.60 C. 174
1.81 22.72 0.8%4%
2.31 23.19 0.894
2.81 24.61 0.925
3. 31 25.05 0.942
3.81 25.68 C.965
4.31 25.11 C.906
5.31 26.20 0.585
6.31 26.139 C.992

B = 6.0 MM
= 0.121E+05
= 19.96 (M/S
L] 21.24 CM/S
= 39.250 MM

= J2.68% MM

- 6.561 MM
- 3.75 CM/S
- L.68 CM/S
= 0.H8328
Y/H U+
L.02 3.13
1.35 3.96
L.65 4,68
2.02 5.08
2.39% 5.6C
2.69 5.92
3.02 6.10
3.35 6.4
3.69 6.60
4.02 6.11
4.35 6.94
4.69 7.10
4. €5 1.06
5.02 7.09
5.19 7.08
b«35 7.1¢C
Ye U+
5.50 5.91
6.08 6.11
T.481 1.217
Y.49 8.25
1l.14 S.01
l4.3¢ 1C.39
l7.61 ll.46
20.871 12.217
28.82 13.54
611 l4lld
44.171 l4.té
52.66 14.92
U6 15.30
b8.56 15.32
Y4e.4Y 1v.61
100.35 15.17«
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P = 48.0 MM H = 6,0 MM
REYNOLDSZAHL RE
MITTL., GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUNETR. KANALHCEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE I0ONE
Y(MM) U(CM/S) U/UMAX
6.12 16.92 0.510
B.12 19.43 0.586
10.12 21.86 C.659
12.12 24.05 G.725
14.12 25.10 0.7517
léa12 26.66 0.803
18.12 28426 0. 852
20.12 29.23 C.861
22.12 29.78 04897
24.12 30.80 0.528
26.12 3l1.52 0.950
28.12 32.117 C.969
29.12 32.77 C.586
30.12 33.07 0.997
31.12 33.04 C.996
32,12 33.07 U.997
33.12 33.18 1.00C
GLATTE ZONE
Y(MM} J(CM/S) U/UMAX
0.37 14.27 0.430
0.38 L4.56 Ce 435
0.39 15.12 0.456
Je4l 15.34 Ca462
0.42 15.36 Co462
0.49 16.92 0.510
0.60 19.08 G575
0.7C 2G.76 0.626
0.91 23.35 C.704
l.11 25.01 C.754
1.31 26.24 C.791
1.81 28.42 C.857
2.31 25.64 0.893
2.81 30. 44 .518
3.31 31.18 C.940
3.681 31.50 C.949
4,31 32.34 C.975
5.31 32.8% €.990

Bt 6.0 MN

= 0.149E+C5

= 24.8C CM/S

= 26.52 CM/S

= 39,250 MM

= 33.032 MM

= 6,218 MM

= 4.68 CM/S

= 2.03 CM/S

= 0.84L6
Y/H u+
1,02 3.62
135  4.16
1.6 4.68
2.02 5.l4
2.35  5.31
2.69 5.70
3.02 6.04
3.35  6.2%
3.65  6.37
4,02 6459
4.35 6.74
4.69 6.88
4.65 1.0l
5,02 1.07
5.15 7.67
5.35  T.07
5.52  7.10
Y+ U+
7.09 1.03

.21 T.18

7.52 7445
7.74  1.56
7.5  1.51
9.40 B.34
1l.42  S.41
13.40  10.24
17.31 1l.51
21,18 12.33
25.03 12.94
34.57 l4.01
44411 l4.61
53.64 15.01
63.18 15,217
72.71 15.53
82.25 15.54

101.31 1€.2C

P = 48.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHCEHE RV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHm.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE I0ONE
Y{MM) UICM/S) U/JUMAX
612 31.02 G254
B.12 39.88 €.5863
10.12 44,80 C. 655
12.12 50.28 d.736
l4.12 53.38 C.781
l6e.12 55.91 c.818
18.12 58070 0.856
20.12 60.15 C. 680
22.12 61.54 0906
24412 64.10 c.938
26.12 65.89 0.964
28.12 6&.81 C.S77
29.12 67.79 C.592
30.12 68.34 1.000
31.12 68.36 1.000
32.12 68.33 1.200
33,12 6B8.20 0.5998
GLATTE ICNE
Y(MM) U(CM/S) U/UMAX
G.37 40.86 C.598
0.38 41.25 0.604
C.36 4l.46 0.607
0.44 43,41 €.635
0.49 45.42 0.665
G.60C 48451 0.710
U.70 5094 C.745
G.91 54.2C 0.793
lell 56402 G.815
1.31 57.63 0.843
1.81 60.65 Cc.887
2.31 62436 C.912
2.81 63.99 0.936
3.31 65.06 0.952
3.81 65.97 0.965
4.31 €6.60 C.974
5.31 67.53 C.588

B = 6.0 MM
3 0.306E+05
= 50.41 CM/S
= 55434 CM/S
= 39,250 MM
2 33.66E MM
= 5.582 MM
= 9.58 CM/S
= 3.50 CM/S
= 0U.8578
Y/H u+
1.02 3.24
1.35 4.16
le 65 4.68
2.02 5.25
2.35 5.517
2.69 5.84
3.02 6.13
3.35 €.28
3.69 6.47
4.02 €.65
4.35 6.88
4.69 .98
4.85 7.CE
5.02 7.14
5.16 7.14
5.35 7.13
5.52 T1.12
Y+ U+
13.70 10.48
l4.12 1C.5€
14.53 10.63
16,16 1l.13
18.16 11.65
22.06 12.44
25.55 13.06
33.52 13.9¢
4l.02 1l4.3¢€
48.6u l4.18
67.12 15.55
€5.63 15.56
104.12 1l6.41
122.94 1€.6€
141.50 16.92
160.05 17.08
167.16 17.32

P = 48,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESChw .GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) UICM/S) U/UNMAX
6.10 49.54 0.472
8.10 61.77 0.589
10.10 710.4S 0.672
12.10 76.23 "0.727
14.10 8C.S7 0.772
16.10 85.80 0.818
18.10 89.38 0.852
20.10 91.65 0.874
22.190 85.50 0.911
24.10 9€.54 C.940
26.10 96.79 0.951
28.10 102.93 G.981
29.10 103.42 C.986
30.10 104.50 G998
31.10 104.80 C.599
32.10 104.88 1.000
33.10 1G4.14 0.9%63
GLATTE ZONE
Y(MM} UICM/S) U/UMAX
0.37 70.37 0.671
0.38 70.68 0.674
0.39 70.91 0.676
O.41 71i.18 C.679
0.51 76.20 0.727
0.62 75.41 Ca757
0.72 81.85 0.780
0.913 B85.2C 0.812
l.13 87.09 0.836
1.33 89.68 0.855
1.83 93.3¢6 0.890
2.33 96.5C C.920
2.83 98.54 €.940
3.33 100.45 G.958
3.83 101.09 0. 964
4.33 102.63 0.979
5.33 103.73 G.989

B =

6.0 MN

= 0.462E405
= 15.53 CM/S
= 85.36 CM/S

= 39.25C MM
= 33.865 MM
= 5.385 MM
= 14.45 CM/S
= 5.78 CM/S
= 0.8628
Y/H U+
1.02 3.42
l.35 4426
l.68 4.817
2.02 5.26
2.35 5.5
2.68 5.92
3.02 6.17
3.35 €.32
3.68 6<5S
4.02 6.80
4435 6.86
4.68 7.10
4485 T.14
5.02 7.21
5.18 7.23
5.35 7.24
5.52 7.19
Y+ U+
20.45 12.18
21.07 12.23
21.65 12.27
22430 12.32
28.27 13.1%
34,07 13.74
39.77 l4.17
5lel15 14.75
62.34 15.18
73.47 15.52
1C1.03 16.1¢
128.58 16.70
156.14 11.05
183.7¢ 17.3%
210.15 11.5C
238.24 17.7¢
253.22 11.95

P = 48,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHWm. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YUMM) U(CM/S) U/UNAX
6.10 64.75 0.466
8.10 B8l.62 C.588
10.10 92.68 C.667
12.10 100.64 0.725
14.10 107.14 0.771
16,10 112.56 C.810
18.10 117.64 0.8417
20.10 121.58 0.878
22.10 126.39 C.910
24,10 129.37 0.931
26,10 132.77 C.956
28.10 135.66 C.977
29.10 137.01 C.986
30.10 138.08 C.994
31.10 138.89 1.000
32.10 137.86 C.993
33.10 137.81 C.992
34.10 137.32 €.939
GLATTE ZONE
YIMM) U(CM/S) U/UMAX
0.37 ST.44 0.702
0.38 §7.81 0.704
0.39 97.85 0.705
0.41 98.317 c.708
0.42 99.06 C.713
0.43 99.49 0.716
G.44 99.60 0.719
0.51 103.61 C.746
0.62 106.87 0.769
Ue72 109.63 C.791
0e.93 113.72 0.819
lel3 116.59 C.836
1.33 119.36 G.859
1.83 124441 C.896
2.33 127.91 G.521
2.83 131.02 0.943
3.33 133.09 C.558
3.83 134,36 C.967
4.33 135,41 C.S75

B = 6.0 MM
3 0.606E+05
= 99.91 CM/s
= 112.84 CM/S
= 39,250 MM
= 34.106 MM
= 5.141 ®N
= 19.19 CN/S
= .45 CM/S
= 0.8690
Y/H U+
1.02 3.37
1.35 4.25
1.68 4.83
2402 5.24
2035 5.58
2.68 5.817
3.02 6.13
3.35 6436
3.68 6.55
4402 6.74
4e35 €52
4.68 7.07
4.85 T.14
5.C2 7.20
5.18 T.24
5.35 7.18
5.52 7.18
5.68 7.16
Y+ U+
26.24 13.08
27.04 13.13
27.83 13.14
28.62 13.21
29.33 13.3¢C
30.10 13.35
30.87 13.41
36.16  13.91
43.60 14.35
50.50 l4.76
65.31 15.27
79459 15.65
S3.81 1€.02
129.00 16.71
164.18 17.17
20v.83 17.5S
236.217 117.81
272.31 18.04

307.90

18.18§

L8



P = 48.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROF [LLAENGE RAUH LR

P = 48.0 MM K = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHFOEHE RV
PROFILLAENGE RAUH LR

P = 96.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITYL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR

PROFILLAENGE GLATT LG

SCHUBSP.GESCHR «RAUH

UXR

SCHUBSP.GESCHW.GLATY UXG

NULL SCHUBSPANNUNG  LR/HV
RAUHE ZONE
YIMM) ULCM/S) U/UMAX
6.10 125.07 0.450
8.10 157.92 C.568
L0.10 180.68 C.65GC
12.10 199.77 0.719
14.10 211.09 0.760
16.10 224.74 Q0.809
18.10 234.08 0.843
20. 10 242.16 C.872
22.10 250.14 €.90C
24.10 257.67 0.927
2610 264.47 0.952
28.10 269.31 0.969
29.10 273.74 0.585
30.10 273.70 0.985
31.10 277.37 0.998
32.10 277.84 1.000
33.10 276.35 0.995
34.10 274.54 €.990
35.10 272.79 C.582
GLATTE ZONE
Y(MM) UI(CM/S) U/UMAX
0.37 205.64 0.740
0.38 206.32 C.743
0.39 206.47 C.743
0.4l 207.065 C.745
0.42 208.51 0.750
0.43 208.93 C.752
V.51 214.88 Je773
0.62 220.07 c.792
0.72 224.76 0.809
0.93 232.37 0.836
lel3 238465 C.859
1.33 243.69 0.877
1.83 253,20 0.511
2.33 256.89 0.935
2.83 264.57 0.952
3.33 268.24 C.965
3,83 271.07 C.976

B = £.0 MM
= 0.135E+C6
= 198.95 CM/S
= 223.88 CM/S
= 39,250 M¥
= 35,025 MM
= 4.225 MM
= 39,34 CM/S
= 13.67 CM/S
x (0.8923
Y/H U+
1.02 3.18
le35 4.01
l.68 4.59
2.02 5.0
235 5437
2.68 571
3.02 5455
3.35 615
3.6€ 6.36
4.C2 655
4435 €12
4.68 6.84
4.85 6.96
5.02 6.5¢
5418 7.05
5.35 71.06
S5e52 7.02
5.68 699
5085 6493
Y+ U+
54,20 15.05
55.84 15.1C
57.48 15.11
59.16 15.15
6U.TL 15.26
€2.32 15.2S
74.52 15.72
$0.27 16.10
105.38 16.45
135.22 17.0¢C
164.78 17.4€
194.21 17.83
267.06 18.53
239,90 16§.02
412,75 19.3¢
485.60 16.63
£58.45 16.84

PROFILLAENGE GLATT

SCHUBSP.GESCHR.RAUH U
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
6.10 199.55 0.451
8.10 255.28 G.5717
10.10 289.24 0.653
12.10 316.82 C.722
14.10 339.37 0.766
l6.1C 359.60 0.812
18.10 373.957 0. 845
20.10 387.80 c.876
22.10 4u0.21 0.904
24,10 409.76 0.925
26.10 421.40 0.952
28.10 430.57 0.972
29.10 435,31 C.9683
30.10 437.1¢ c.687
31.10 440.51 0.996
32.10 442,75 1.0u0
33,10 440,72 0.955
34.10 440.33 0.994
35.10 436.07 G.585
GLATTE ZONE
YIMM) UICM/S)  L/UMAX
0.37 335.006 0.757
0038 334.84 C.756
0.39 335.55 0.758
0.41 336.€3 0.761
0.42 3317.56 0.763
0.43 339.29 C.766
Je44 340.72 0.769
0.51 349.1S 0.789
0.62 35€.5C c.8C6
V.72 365.03 0.324
0.63 376489 0.851
l.13 387.23 0.875
1.33 395.04 0.892
1.83 406.36 €.S925
2433 419.00 0.946
2.83  423.57 G.957
3.33 42%.35 C.970
3.83 433.26 0.978

LG
XR

HV

B = 6.0 MM
= 0.213E+06
= 319.47 CM/S
= 358.13 CM/S
= 39.250 MM
2 35.256 MM
= 3.554 MM
= 63.26 CM/S
= 21.29 CM/S
= 0.8982
Y/H u+
l.02 3.15
L.35 4.04
le€8 4.57
2202 5.0¢
2.35 5.3¢
2.68 5.68
3.02 5.51
3.35 6.13
3.68 6e33
4.02 6.4E
4435 6.6€
4.68 6.081
4.85 6.88
5.02 6.91
5.18 €57
5.35 7.0¢C
5.52 6,617
5.68 €.9€
5.85 6.85
Y+ U+
83.10 15.73
85.62 15.72
88.12 15.7¢
90.61 15.82
$3.06 15.87
65.55 15.92
$3.00 16.0C
114.86 l16.4C
138.41 16.76
161.57 17.14
207.31 17.7¢C
252.64 18.1E
297.7¢ 1B8.55
409.45 16.22
S2l.14 195.68
632.83 19.8S
744.52 20.16
B856.21 20.35

P = 48.0 MM H = 6.0 MM B = 6,0 MM
REYNOLDSZAHL RE = 0.539E+06
MITTL. GESCHWIND. UK = 765.80 CM/S
MITIL. PROFILGESCHW. UP = 910.74 CM/S
VOLUMETR. KANALHCEHE HV = 39.250 MM
PROFILLAENGE RAUH LR = 35,702 NN
PRCF ILLAENGE GLATT LG = 3.54E8 MN
SCHUBSP.GESCHW<RAUH UXR = 156.€8 CM/S
SCHUBSP.GESCHWMLGLATT UXG = 49.39 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.9096
RAUHE ZUNE
Y{MM]) U{CM/S) U/UMAX Y/H U+
6.10G 518.97 0.461 1.02 3.31
8410 651.18 0.579 le35 4.16
10.10 736.35 C.654 1.68 4.7C
12.10 810.49 0.720 2.02 5.17
14.10 B860.52 C.765 2.35 5.45
16.1¢ 909.30 Cc.808 2.68 586G
18.10 946.25 0.841 3.02 6.04
20.10 980.32 0.871 3.35 626
22.10 1005.86 0.897 3.68 6445
24.10 1042.51 0.926 4a0C2 6465
26.10 1066.22 0.948 4435 6.6C
28.10 1088.48 0.968 4068 6.95
29.10 1101.99 0.979 4.85 1.03
3C.10 11068.34 C.585 5.02 1.07
31.10 1116.24 C.9592 5.18 7.12
32.10 1121.22 0.996 5.35 .16
33.10 1125.22 1.000 5.52 T.18
34.10 1121.20 0.996 5.68 T.1¢
35.10 lll4.34 €.990 5.85 7.11
35.60 1107.58 0.984 5.93 7.017
GLATTE ZONE
YI(MM) UICM/S) U/UMAX Y+ u+
0.37 879.2§ 0.781 193.64 17.80
G.38 880.43 0.782 195.51 17.83
0.39 B882.88 0.785 205.35 17.87
0.41 B885.64 C.787 21l.15 17.92
G.42 888.81 0.790 216.52 17.9S
0.43 850.80 0.792 222.65 1E.04
0.44 B92.98 C.794 228.36 1E.OE
0.51 913.25 0.812 2¢T 66 18445
0.62 933.98 G.830 322.52 18.51
0.72 953.58 0.847 27€.5C 19.31
093 98l.65 0.872 483.09 19.817
l.13 1005.20 0.893 568.72 2G.35
1.33 1022.7C C.90S 653.86 20.71
l.83 1053.89 C.937 $54413 21.34
2.33 1074.81 0.955 1214.39 21.7¢
2.83 1089.21 €.968 1474.66 22.05
3.33 1099.50 0.977 1738.95 22.26

PROF ILLAENGE GLATT

SCHUBSP.GESCHm.RAUH U
SCHUBSPLGESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/
RAUHE Z0NE
Y(MM) UICM/S) U/UMAX
8.43 12.47 0.624
10.48 13.170 C.686
12.48 L4.28 0715
14.48 15.25 0.763
16.48 l6.tl C.806
18.48 16.87 0.844
2G.48 17.85 0.893
22.48 18.49 0.925
24.48 18.87 0.944
26,48 19.43 G.973
28.48 19.80 0.991
29.48 19.85 0.993
30.48 19.94 €.998
3l.48 16.98 1.000
32.48 19.98 1.000
GLATTE 20NE
Y(MM) U(CM/S) U/UMAX
0.37 €.617 0.334
0.38 6445 G.323
0.39 7.03 €.352
0.41 6.082 C. 341
CGe%2 .16 0.358
Q.43 7.28 C.364
Q.44 7.50 0.375
0.51 8.35 C.418
Ge62 9.45 Ce415
0.72 L0.75 0.538
0.93 12.27 Ce6l4
1.13 13.93 0.697
1.33 14.93 0. 747
1.83 16.56 0.829
2433 17.60 0.881
2.83 18.19 C.510
3.33 18.80 0.941
3.83 19.02 0.952
4.33 19.45 0.974
5.33 19.72 C.687
633 19.93 U.997

LG
XR

HY

B = 6.0 MM

= 0.913E+04
= 15.07 CM/S
= 16.25 CM/S

= 35.625 MM
= 30.424 MM
= S.201 MM

= 2.51 CM/S
= 1.38 CM/S
= 0.7678
Y/H U+
le4l 4.917
1.75 5.46
2.08 5465
2.41 6.07
2.5 6.41
3.08 6.72
3.41 T.11
3.75 T.36
4.08 7.52
4.41 1.74
4.75 7.89
4.91 7.90
5.08 1.54
5425 7.96
5041 7.9¢
Y+ U+
4.86 4.83
5.01 4.67
S5.16 5.05
5.30 4.94
5445 5.18
5.59 5.27
5.4 S.43
6.72 6.04
8.10 6.87
9.46 T.78
12.14 8.8€
1475 130.0$
17.39 10.81
23.51 11.5S
30.44 12.74
36.96 13.17
43.48 13.61
50.00 13.77
56053 14.09
69.57 14.28
8262 l4.43
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P = 96.0 MM H = 6.0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWINOD. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HY
PROFILLAENGE RAUH LR

PROFILLAENGE GLATT LG =

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HYV
RAUHE ZIGONE
Y{(MM) U(CM/S) U/UMAX
Be49 17.13 0.634
10.49 18.87 0.699
12.49 20.25 0.750
14.49 20.90 0.774
16.49 22.19 0.822
18.49 23.02 0.852
20.49 24.21 0.899
22.49 24.71 0.915
24.49 25404 0.949
26.49 26.06 C.965
28.49 26.517 C.984
29.49 26417 C.930
30.49 26491 €.996
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 11.08 C.410
0.38 11.30 0.419
0.39 lL1.46 0.424
Q.4l 11.81 0.437
Ga42 11.83 C.438
G.43 12.17 0.451
0.50 13.38 C.496
0.61 15.08 .558
0.71 16.52 C.612
0.92 18.50 U.685
1.12 20.38 0.755
1.32 2l.44 C.794
1.82 22.94 0.849
2.32 24.03 €.890
2.82 24.84 C.920
3.32 25.35 0.939
3.82 25.46 0.944
4.32 25.83 0.956
5.32 26.44 C.979
6.32 26.81 0.99%3
T.32 26.79 0.992
8.32 27.01 1.060

1
1

B = 6.0 MM
= 0.125E+05
20.19 CM/S
22.03 CM/S
39.625 MM
31.229 MM
B8.396 MM
3.3 CM/S
L.76 CM/S
0.7881
Y/H Us
l.41 5.05
1.75 5.57
2.08 5.97
2.41 6.1
2.75 6455
34068 6.7
3.41 7.16
3.75 T.29
4.08 7.5¢
4.41 7.69
4.5 71.84
4.51 7.81
5.08 7.94
Y+ U+
6.27 €.3C
6446 €443
6.65 6.52
6.83 6.72
7.02 €.73
7.21 6.92
Be.48 T.61
10.26 g8.58
12.01 S.40
15.47 10.52
18.89 11l.6C
22.29 12.2¢€
30.71 13.05
39.14 13.67
47.56 14,13
55.69 l14.42
64.41 14.50
72.84 14,665
89.68 15.04
U652 15.25
23.38 15.24
40.23 15.3¢

1

P = 96.0MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCFw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y(MNM) UICN/S) U/UMAX
8.49 20.29 U.618
10.49 22.59 0.688
12.49 23.79 C.725
l4.49 25.39 Ca773
16.49 26.70 0.813
18.49 27.56 C.839
20.49 28.70 C.874
22.49 25.99 C.914
24.49 30.83 C.938
26.49 31.37 0.955
28.49 32.29 0.984
29.49 32.62 0994
30.49 32.83 1.0G0
31.49 32.73 0.997
GLATTE IONE
Y{MM) U(CM/S) U/UMAX
0.37 15.11 €. 460
0.38 15.29 Ca466
0.39 15.62 0.476
a4l 15.69 0.478
0.42 16.11 0.451
0.43 L6.22 C.494
J=50 L7.71 0.540
0.61 15.76 C.602
0.71 21.28 C.648
0.92 23.42 C.713
1.12 25.08 C.764
1.32 26.24 0.799
1.82 28.35 0.864
2.32 26.33 G893
2.82 30.15 C.918
3.32 30.73 C.936
3.82 3l.14 0949
4.32 3l.60 0.963
5.32 32,13 G579
6.32 32.55 0.991
7.32 32.48 0.989

B = 6.0 MM
z Qu151E+05
= 24.49 CM/S
= 26.66 CM/S

= 36,625 MM
= 31.74C MM
=2 7.885 MM

= 4.15 CM/S
= 2.07 CM/S
= 0.801C
Y/F Us
la4l 4.85
1.75 5.45
2.08 5.73
2041 6al2
2.75 6eb4
3.08 6e64
3.41 €.92
3.75 7.23
4.08 Te42
404l T.56
4. 15 7.78
4.91 7.87
5.08 7.92
5.25 7.8§
Y+ U+
Te44 7.31
.67 7.40
7.89 7455
8412 1.5
B8.32 7.79
6+54 7.85
10.05 8.57
12.16 Ge56
14.2C 1C.29
18.28 11.33
22.322 12.13
26434 12.65
36.04 13.71
45.62 l4.18
55.80 14.58
€5.69 14.87
75,51 15.C¢
85.45 15.29
1C5.22 15.54
124.99 15.74
144.76 15.71

P = G6,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHR.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y{MM) ULCM/S) U/UMAX
8.49 4l.48 0.627
10.49 46.80 0.708
12.49 46.68 0.751
14.49 51.50 0.779
L6.49 54.00 0.81¢
18.49 55.86 0.845
20.49 58.53 C.885
22.49 60.62 0.916
24445 62.12 G.939
26.49 63,75 0.964
28.49 €5.22 C.586
29.49 65.35 c.s88
30.49 66.10 0.999
31l.45 66.14 1.000
32.49 65.97 0.997
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX
0.37 40.56 0.613
0.38 40.88 0.618
0.39 41.53 0.628
Godl 42.02 0.635
0.42 42.72 C.646
Q.43 42.57 0.650
0.52 45,062 G. 650
0.61 48.20 0.729
0.71 50.25 0.760
0.92 52.98 0.301
l.12 54.92 0.830
1.32 56.56 0.855
1.82 59.01 0.892
2.32 60.69 0.918
2.82 61.9S 0.937
3.32 62.85 €.95C
3.82 63.996 G.967
4.32 64.59 0.977
5432 65.43 0.989
6.32 65.94 0.997

B = 6.0 MM
= 0.302E+05
= 49.06 CN/S
= 54455 CM/S

= 39.625 MM
= 32.847 MM
= 6.778 MM

= 8.5L CM/S
= 3.86 CM/S
= 0.8288%
Y/H U+
lL.41 4.87
1.75 5.5C
2.08 5.84
2.41 €.05
2.5 6435
3.68 6.517
3.4l 6.88
3.75 T.12
4.08 7.3C
4.41 7.45
4.75 7.61
4451 Te.68
5.08 7.7117
5.25 7.17
5.41 7.75
Y+ U+
13.75 10.49
14.17 10.58
14.58 10.75
14.59 10.87
15.40 1it.05
15,81 1l1.12
18.61 11.80
22.51 12.41
26.35 13.00
33.52 13.71
4l.42 14.21
48.89 14.62
€7.37 15.21
85.85 15.70
104.33 1¢€.04
122.81 16.26
14l.28 16.5¢
159.76 16.71
19672 16.93
233.68 17.06

P = Q6,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. ux
MITTL. PRCFILGESCHwW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAULH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
YIMM) UICM/S) U/UMAX
B8.49 63.30 0.624
10.49 72.32 0.713
12.49 16.35 0.753
14.48 79.59 0.785
l6.49 82.98 c.818
18.49 85.95 0.848
20.49 90.34 g.891
22.49 52.89 0.916
24.49 95.97 0.947
26.49 §7.92 C.566
28.49 99,64 0.583
29.49 100.61 0.992
30.49 101,23 C.998
31.49 101.39 1.000
32.49 101.23 0.998
GLATTE ZONE
Y(MM) U(CM/S) U/UMAX
0.37 69.58 0.686
Q.38 70.44 0.695
0.39 70.74 0.6%58
0.41 T1.44 0.705
0.42 71.93 G.709
0.43 72.32 0.713
0.50 75.65 Q.746
V.61 78.617 0.776
0.71 80.88 0.798
0.92 83.6C 0.825
l.12 85.94 0.B848
1.32 87.67 0.865
1.82 91.09 0.898
2.32 93.59 G.923
2.82 95.65 0.943
3.32 gt1.21 0.959
3.82 S8.50 0.672
4.32 99.29 0.579
5.32 100.59 0.992
6.32 1Ul.08 C.997

B = 6.0 MM
= Q.450E+C5
= 74,23 CM/S
= 83.99 CM/S

= 35,625 MM
= 33,236 MM
= 6.389 MM

= 13.05 CM/S
= 5.74 CM/S
= 0.8388
Y/k U+
le4l 4.84
l.75 5.53
2.C8 5.83
2.41 6.08
2.75 6.34
3.08 6.517
3.41 6490
3.15 1.10
4.08 7.33
4.4l 7.48
4.15 7.61
4.91 7.469
5.08 1.73
525 T.75
54l 7.73
Y+ U+
20.17 12.12
20.78 12.21
21.39 12.32
2199 12.45
22.5% 12.53
23.19 12.6C
27.30 13.18
33.02 13.71
38.65 14.09
49.64 14.57
60.62 14.98
7l.54 15.28
98.59 15.817
125.63 16.31
152.€1 16.67
179.70 16.94
206.74 17.16
233.78 17.30
287.86 17.53
341.94 17.61
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P = 96.0 MM H = 6,0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHOEHE HvV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

P = 96.0MM H = 6.0 MM
REYNOLDSZAHL RE
MITYL. GESCHWIND. UK
MITTL. PRCFILGESCHwW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 96,0 MM H = 6.0 MM
REYNOL DS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHDEHE RV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 96,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

SCHUBSP.GESCHW.RAUN UXR
SCHUBSP.GESCHWLGLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE Z0NE
Y(MM) UICN/S) U/UMAX
8.49 86.90 0.611
10.49 101.74 0.715
12.49 105.78 Ce 744
14.49 110.83 0.779
16.49 116.00 L. 815
18.49 120.47 0.847
20.49 124.86 0.378
22.49 130.09 C.914
24.49 133.07 0.935
26.49 136.95 C.563
28.49 139.91 0.983
29.45 141.05 0.991
30.49 141.99 0.998
31.49 142.28 1.000
32.49 14l.49 0.954
33.49 l4l.16 C.992
GLATTE ZONE
Y(MM)}  UICM/S)  U/sUMAX
0.37 102.47 G.720
0.38 103.15 C.725
0.39 103.66 C.729
0.41 104.32 C.733
0.42 104.54 C.735
0.43 105.14 0.739
0.50 108.66 C.764
0.61 111.57 0.784
0.71 114.07 G.802
0.92 117.49 U826
la12 120.37 0. 846
1.32 l122.81 C.863
1.82 127.79 C.8%8
2,32 13l.27 0.623
2.82 133.99 G.942
3.32 136.29 C.958
3.82 1371.70 0.5968
4.32 139.66 c.582
5.32 140.33 C.986

B = &.0 MM
= 0.623E+405
= 102.93 CM/S
= 117.07 CM/S
= 3%9.625 MM
= 33.690 MN
= 5.935 MM
= 18.48 CM/S
= 7.7¢ CM/S
= 0.8502
Y/H Ue
la4l 4,76
1.75 5.50
2.C8 S5.72
2.41 6.0C
2.75 6.28
3.08 €452
3.41 6.76
3.75 1.04
4.08 7.20
4.4l T.41
4.15 7.51
4.51 71.63
5.08 71.68
5.25 71.7C
S5.41 T.65
5.58 1.¢64
Yé U+
27.26 13,21
28.09 13.30
28.91 13.3¢
29.73 13.45
30.54 13.48
31.35 13.55
36.50 14.01
44.64 14.38
€2.25 14.17C
67.27 15.14
81.55 15.52
S6.45 15.83
132.96 16.41
16943 1€.92
205.89 17.27
242.36 11.51
278.83 17.75
315.29 18.uC
386.23 1B.0S

SCHUBSP.GESCHW.RAUH LUXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM)} UICM/S) U/UMAX
B.48 128.25 C.606
1048 153.62 0.725
12.48 160.78 0.759
14.48 167.14 0.789
16.48 172.96 0.817
18.48 18l.88 G.859
20.48 188.21 C.889
22.48 194.19 C.917
24.48 195.93 0.944
26.48 204.25 Ca965
28.48 208.32 C.584
29.48 210.81 C.556
30,48 211.10 0.997
3l.43 211.76 1.000
32.48 210.21 0.993
33.468 210.10 Ca592
34.48 208.34 G.984
GLATTE ZONE
YI{MM) UI(CM/S) U/UMAX
0.37 155.06 0.732
V.38 155.¢8 C.735
0.39 156.6C C.740
0.41 157.58 0.744
0.42 15684900 C.746
0.43 158.36 0.748
0.44 156.95 G751
0.51 162.42 C.767
0.62 166.50 0.786
0.72 165.49 0.800
0.93 174.54 0.824
1.13 178.97 0.845
1.33 182.51 0.862
1.83 189.74 0.896
2.33 195.02 C.921
2.83 198.51 0.537
3.33 201.67 0.952
3.83 204.11 0.964
4.33 205.80 0.972

B = 6.0 MM
= 0.101E+Q6
*  148.28 CM/S
= 173.00 CM/S
= 35,625 MM
= 34,327 MM
= 5.298 MM
= 27.23 CM/S
= 10.7C CM/S
= Qe.B663
Y/H U+
le4l 4.71
l.75 Sh64
2.08 590
2.41 €ol4
2.75 6.35
3.08 6.66
3.4l 6.91
3.75 7.12
4.08 7.34
4e4l 7.50
4.75 71.65
4.91 1.74
5.08 7.75
5.25 7.78
5.41 T.72
5.5E 7.72
5.75 7.65
Y+ us
42.53 14.49
43.82 14.55
45.10 l4.64
46438 14.73
47.64 14.1717
48.50 14.8C
50.16 14.8¢6
58.65 15.18
T0.67T 15.56
82.50 15.84
10586 16.31
129.01 16,72
192.05 17.C¢€
209.08 17.73
266.11 18.23
323.14 18.55
379.30 18.85
436,20 15.08
493.10 19.24

SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ICNE
YIMM) U{CM/S) U/UMAX
8.49 174.14 C.608
10.49 206.54% 0.721
12.49 216.09 0.755
14.49 225.92 0. 78S
16.49 236.49 0.826
18.45 246.10 0.862
20.49 255.59 0.8%3
22.49 265.02 0.926
24449 272.55 G.S52
26.49 2717.93 0.571
26.4S 283.32 €.990
29.49 284.98 0.995
30.49 286.28 1.000
3l.49 285.51 0.957
32.49 285.24 0.996
33.45 284.76 0.595
34.49 283.54 €.S90
GLATTE ZONE
Y(MM} ULCM/S) U/UMAX
0.37 213.54 C.746
0.38 2l4.56 0.745
Le39 2l4.76 0.750
0.41 216.03 C.755
0.42 216.18 0.755
0643 2117.53 0.760
0.50 221.62 0.774
Ue61 22€.71 C.762
0.71 231l.16 0.807
0.92 237.15 0.830
lel2 2434178 0.852
1.32 248.36 0.868
1.82 257.89 0.9Cl1
2432 264.58 0.924
2.82 269.43 0.941
3.32 274.87 C.560
3.82 277.80 0.970
4.32 280.57 C.580

8 = 6,0 MM
= U.133E+06
= 198.18 CM/S
= 234.82 CM/S
= 39.625 MM
= 34.481 MM
= S5.144 MM
= 26.64 CM/S
= 14.15 CM/S
= 0.8702
Y/H U+
le4l 4.75
1.75 5.64
2.08 5.90
2.41 €.17
24175 6445
3.08 6.73
3.41 64517
3.75 7.23
4.08 1.44
4.41 7.58
4.75 7.73
4.91 1.78
5.08 7.81
5.25 T7.75
5.41 7.76
5.58 7.717
5.75 7.74
Y+ U+
55.23 15.06
56.G1 15.16€
58.57 15.11
60.23 15.26
6L.87 15.27
63.51 15.37
14.76  15.6¢
90.23 16.02
105.€61 16.32
135.66 16.8C
166,03 17.22
16565 17.55
270.03 18.22
344.09 18.6S
418.15 19.04
492.21 15.42
S64e55 15.63
638.84 19.82

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
YI{MM) U(CM/S) U/UMAX
8.49 217.32 0.605
10.49 258.20 C.719
12.49 271.25 0.755
L4.49 282.64 0.787
16449 295.46 ¢.823
18.49 308.04 G.858
20.49 320.07 0.891
22.49 330.02 0.916
24.49 340.24 0.948
26.49 346,87 0.966
28449 354.1C C.586
29.49 356.49 0.993
30.49 357.53 0.996
3le49 359.04 1.000
32.49 356.97 0.994
33.49 356406 0.992
34.49 354.49 0.987
GLATTE ZONE
Y{MM} U(ICM/S) U/UMAX
0.37 265.01 0.749
0.38 270.02 0.752
0.39 270.717 0.754
0.4l 271.70 0.7517
0.42 2172.80 0.760
0.43 273.74 0.762
0.50 279.01 0.777
0.61 286.31 0.797
C.71 29l.24 0.811
0.92 300.13 0.836
l.12 307.24 0.856
1.32 313.41 0.873
l.82 324.98 C.505
2.32 333.01 €.927
2.82 335.21 0.945
3.32 344.07 0.958
3.82 347.79 0.969
4.32 350C.%0 0.977

B = 6.0 MM
= 0.l64E+C6
= 244,94 CM/S
= 294.12 CM/S
= 39.625 MM
= 34.552 MM
= 52073 ¥M
= 45.38 CM/S
= 17.39 CM/S
= 0.8720
Y/H U+
le4l 4.78
1L.75 5.69
2.08 5.98
2.41 6.23
2.75 6451
3.08 6.75
3.41 7.05
3.75 T7.217
4,08 1.50
4.4l 1.64
4,15 7.80
4.91 7.86
5.08 7.88
5425 7.91
5.41 7.687
5.58 7.85
5.75 7.81
Y+ us
67.69 15.41
69.74 15.53
71.78 15.57
73.81 15.63
75.82 15.69
77.83 15.74
9l.62 16.05
110.58 1€.417
129.43 16.75
166463 17.2¢
203.48 17.617
239.59 18.03
330.16 18.69
420,71 15.15
511.26 19.51
6Cl.B82 19.76
692.37 20.0C
782.92 20.1¢

06



P = G6,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRCFILGESCHW. UP

VOLUNETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HYV

P = 96.0MM H = 6.C MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHCEHE HYV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

P = 96,0 MM H = 6.0 NM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UKk

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 96,0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. V1.9

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

B = 6.0 MN
= 0.530E+06
= 795.54 CM/S
= 953.,6C CM/S

3  36.625 MM
= 35.350 MM

RAUHE ZONE
YIMM) U(CM/S) U/UkAX
8.49 268.617 0.601
10.49 322.24 0.721
12.49 337.63 G.7506
14.49 351.64 0.787
16.49 368.25 0.824
18.49 382,05 0.855
20.49 397.54 0.890
22.49 410.88 €.920
24.49 422.35 0.945
26449 432.71 €965
28.49 438.83 C.982
29.49 442.99 0.991
30.49 444.65 0.995
3l.49 446.82 1.000
32.49 443,179 C.993
33.49 442.84 0.991
34.49 440.17 0.985
GLATTE ZONE
Y{MM]} U(CN/S) U/UMAX
0.37 337.47 C. 755
0.38 338.52 C.758
0.39 336.66 C.76C
0.41 34l.44 0.764
0.42 342.41 C.76¢
0.43 343.70 0.769
0.50 350.39 LaT8%
0.61 358.09 0.801
0.7L 364.43 J.816
0.92 375.66 C.841
lel2 384.02 G.859
1.32 391.23 0.876
1.82 405.63 C.508
2.32 415.38 C.930
2.82 422.97 Ca947
3.32 428.69 0.959
3.82 432.4C C.968
4.32 436.13 €.976

8 = 6.0 MM
= 0.202E+06
= 308.04 CM/S
= 365.68 CM/S
= 39.625 MM
= 34.676 MM
a 4.94S MM
= 56.90 CM/S
= 21.50 CM/S
= (.8751
Y/H U+
le4l 4.72
L.75 5.66
2.G8 5.53
2.41 6.18
2.75 baebl
3.0E €.171
3.41 6.99
3.75 7.22
4.08 7.42
4,41 1.61
4.15 T.71
4.9l 7.79
5.C8 1.8¢
5.25 7.85
5.41 7.80
5.58 7.78
5.75 T74
Y+ U+
8l.%4 15.7¢C
84.43 15.75
B6.SC 15.8C
89.35 15.88
9le756 15.%2
94.22 £.66
110.91 16.30
134.1E 16.6¢
157.05 16.95
202.18 17.48
246.85 17.87
291.39 18.20
401.55 18.87
511.68 19.32
621.81 1S.6¢8
731.95 19.94
840.10 2y.l2
$49.97 20.2§

SCHUBSP.GESCHR.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  ULCM/S)  U/UMAX
8.48 346.12 0.597
10.48 415.77 Ce717
12.48 436.14 L.752
l4.48 456.04 0.787
16.48 476.95 0.823
18.48 496.19 0.856
20.49 516.23 0. 891
22.48 533.14 C.920
24.48 549.18 C.S548
26.48 bH6l.14 0.5686
268.48 571.30 C.986
29.48 574.87 C.992
30.48 577.92 €.9917
31.48 5179.60 1.000
32.48 577.85 0.997
33.48 575465 0.993
34.48 572.97 0.989
GLATTE 20NE
Y(MM) U(CM/S) U/UMaX
C.37 440.50 C.760
0.38 442.52 d.763
0.39 444.31 0.767
0.4l 445.60 G.769
0.42 446.36 Cc.770
0.43 448.12 0.773
Q44 443.45 C.775
0.51 458.58 0.791
0.62 46B.55 C.8C8
0a72 477.63 0.824
0.93 451.85 0. 849
1.13 502.74 C.867
1.33 51l.86 0.883
1.83 529.78 C.914
2.33 541.82 C.935
2.83 550.83 0.950
3.33 6558.18 0.963
3.83 563.42 G.972
4,33 561.63 C.S979

B = 6.0 MM
= 0.262E+06
= 397.11 CM/S
= 4T4.62 CM/S
= 3G.£25 MM
= 34.865 MM
= 4.76C. NM
= 73.26 CM/S
= 27.07 CM/S
= 0.8795
Y/H U+
l.41 4.12
l.75 5.68
2.C0E 5.95
2.41 €6.23
2.175 €.51
3.08 6.77
3,41 7.05
3.5 7.28
4.08 7.50
4.41 7.66
4.15 71.8C
4.91 7.85
5.08 7.89
5.25 7.91
5.41 71.86
5.58 7.8¢
5.75 1.82
Y+ U+
103.42 16.27
166456 16.35
109,67 1€.42
112.77 16.41
115.85 16445
118.91 16.56
121.56 1€.€1
142.S5 16.94
172.25 17.31
¢0l.08 117.65
258.01 18.17
314.43 1E.57
270.58 18.51
50%.58 19.51
648.58 2C.02
785.74 20.35
924.41 2C.62
163,06 2C.82
1201.76 20.97

SCHUBSP.GESCHR .RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HY
RAUHE 20NE
Y(MM) UICM/S) U/JUMAX
8.48 476.54 0.599
10.48 573.07 C.721
12.48 599.51 C.754
14.48 625.46 0.787
16.48 655.6C 0.825
18.48 682.42 C.858
20.48 T709.61 C.892
22.48 131.93 0.920
24.48 153.21 C.947
26.48 770.11 0.969
28.48 183.79 C.986
29.48 768.75 0.992
30.48 792.32 C.986
3l.48 1795.15 1.00C
32.48 794.19 0.999
33.48 1792.99 0.997
34.48 789.74 0.993
GLATTE ZONE
Y{MM) UICM/S)} U/UMAX
0.37 610.65 0.768
0.38 613.22 G771
0.39 614.37 Q.773
O.41 616.91 C.776
0.42 619.29 C.77S
0.43 620.88 0.781
Ue44 623.39 C.784
0.51 635.21 C. 759
0.62 649.90 0.817
0.72 662.30 C.833
G.93 6B80.99 G.856
1.13 695.40 J.875
1.33 708.01 C.B890
L.83 730.76 0.916
2.33 T746.59 0.939
2.83 758.77 0.954
3.33 T67.56 0.965
3.83 774.92 C.975
4,33 780.15 C.581

B = 6.0 MM
= 0.361E+C6
= 545,31 CM/S
= 65l.4C CM/S
= 39.625 MM
= 35.114 MM
= 4+511 MM
= 100.368 CM/S
= 35.98 CM/S
= 0.8862
Y/H U+
1.41 4.75
1.75 5.71
2.08 5.97
2.41 6423
2.75 €.53
3.C8 6.8C
3.41 7.07
3.75 7.29
4.08 T.5C
4.41 1.617
4,175 7.81
4.51 T.86¢
5.08 7.89
5.25 7.92
5.41 7.91
5.58 71.56C
5.75 1.87
Y+ us
137.41 16.97
141.65 17.04
1457 1T.0€
149.61 17.15
154.00 17.21
158407 17.26
162.12 17.32
190.02 17.¢€5
228.58 18.0€
267.30 1B8.41
242.97 18.92
417.97 1S.33
492.61 19.6F
677.39 20.21
862.16 20.76
1C46.54 21.09
1231.7F 21.33
1416.49 21.54
1€Cl.2¢ 21.68

NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UNAX
8.48 688.53 0.590
10.48 0638.04 G.719
12.48 875.16 0.751
14.48 9G17.71 €.787
16.48 960.39 0.824
18.48 998.84 0.857
20.48 1038.76 0.891
22.48 1073.30 €.920
24.48 1102.03 0.945
26,48 1127.417 C.967
‘28.48 114B.34 0.985
29.48 1154.09 0.990
30.48 1162.13 €.997
31.48 1166.09 1.000
32.48 1165.34 C.999
33.48 1163.48 C.998
34.48 1157.94 €.5693
35.48 Ll148.30 C.985
GLATTE ZONE
Y(MM) UICM/S)  U/UMAX
0.37 905.02 C.776
0.38 907.82 0.779
0.39 911.25 0.781
O.41l 9l2.97 0.783
0.42 915.74 G.785
0.43 918.5C c.788
Oa44 922.07 0.791
0.51 939.15 C.8C5
0.62 960.00 0.823
0.72 977.40 G.838
0.93 1008.3C C.B865
1.13 1028.7C C.882
1.33 1044.51 0.856
1.83 1077.02 C.924
2.33 1098.53 0.942
2.83 1116.71 c.558
3.33 1128.33 ¢.968
3.83 1139.03 0.877

= 4,275 MM
= 145.94 CM/S
a 50.75 CM/S
= 0.8921
Y/H U+
l.41 4.72
1.75 5.74
2.08 6.00
2.41 6.29
2.175 6.58
3.08 6.84
3.41 7.12
3.75 7.35
4.08 T.55
4.41 7.73
4. 15 1.87
4.91 7.91
5.C8 1.96
5.25 1.99
S5.41 7.99
5.58 71.917
5.75 7.93
5.61 7.81
Y& Lt
196.15 17.83
202.14 17.8S
208.06 17.96
213.62 17.9S
219.77 18.04
225,58 18.10
231.37 18.17
271419 18.51
326.71 18.92
38l.46 15426
489.46 16.81
596.48 20.217
703.01 20.58
$66.70 21.22
1227.52 21.65
1490.5% 22.01°
1753.67 é2.23
2Cl6.75 22.44

L6



P = 192.0 MM H = 6.0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESChme UP

VOLUMETR. KANALHCEHWE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YINM} U(CM/S)  U/uMax
8.66 14.67 0.713
10.66 15.79 C.768
12.66 15.88 €.772
l4.66 17.317 0.844
16266 16.80 0.816
18.6¢ 17.17 0.834
20.66 17.53 0.852
22.66 18.27 0.888
24.66 18.66 0.907
26.66 18.73 0.910
28.66 16.18 C.932
29.66 19.10 0.928
30.66 19.01 C.924
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.41 6.60 0.321
0.52 7.48 0.364
0.62 S.14 C.444
G.73 10.02 0.487
0.93 11.89 C.578
1.14 13.02 C.633
1.34 13.83 0.672
1.84 15.46 C.751
2.34 16.17 0.786
2.84 16.79 C.816
3.34 17.33 0.842
3.84 17.73 0.862
4.34% 17.88 C.869
5.34 18.37 G.893
6.34 18.87 C.917
7.34 18.95 C.921
8.34 2C.58 1.000

B = 6.0 MM
= 0.926E+04
= L4.85 CM/S
= 16.2C CM/S

= 39,813 MM
= 27.335 MM
= 12.478 MM

= 2.01 CM/S
= l.36 CN/S
2 0.6866
Y/F U+
l.44 7.31
l.78 7.87
2.11 7.92
2. 44 8.66
2.78 8.37
3.11 €.56
3.44 874
3.78 S.11
4.11 $.30
4.44 S.34
4.178 S.56
4.54 $.52
S.11 G.48
Y+ U+
5.39 4.87
6.81 5.52
8.1% €.75
9.55 7.40
12.24 .78
14.90 S.61
17.55 1C.21
24.05 11.41
30.56 11.93
37.13  12.36
43.67 12.7S
50.22 13.08
S6.76 13.16
69.84 13.56
82.93 13.93
96,01 13.98
109.10 15.18

P = 192.0 MM H = 6,0 NM
REYNOLDSZAHL RE
MIETTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHw«RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV

RAUHE ZONE
Y(MM} UICM/S) U/UMAX
8.66 18.52 0.727
10.66 20.00 0.785
12.66 21.82 0.856
14.66 21.54 0.845
16.66 22.46 G.881
18.6¢ 22.8$ C.898
20.66 23.62 C.927
22.66 24.10 0.545
24.66 24.61 C.965
26.66 25.07 0.984
28.66 25.43 C.598
GLATTE ZIONE
YIMM} UICM/S} U/UMAX
Q.41 .84 G.386
0.52 11.63 C.456
0.62 13.33 0.523
0.73 14.95 0.586
0.93 17.07 J.6170
l.14 18.83 0.739
l.34 19.78 0.776
1.84 21.36 0.838
2.34 22.08 C.866
2.84 22.72 0.891
3.34 23.18 €.909
3.84 23.62 C.927
4.34 23.91 C.938
5.34 24.46 0.959
6.34 24.77 C.972
7.34 25.11 0.985
8.34 25,08 0.984
S.34 25.38 0.996
10.34 25.48 1.000

B = 6.0
= 0.123€+
= 18.75
= 21.23
= 36,813
= 26.473
= 10.340
= 2.79
= 1.65
= (.7403

Y/H
leé4
1.78
2.11
2.44
2.78
3.11
3.44
3.78
4.11
4.44
4.18
Y+
6.53
8.25
$.92

11.57

14.62 1

18.05 1

21.25 1

29.20 1

37.14 1

45.08 1

53.02 1

60.96 L

68.91 1

84.79 1
100.67 1
116,56 1
132.44 1
148.33 1
164.21 1

MM

05
CM/S
CM/S

MM
MM
MM

CM/S
cv¥/S

6.64
T.16
7.82
1.72
8.05
8.2G
B8.46
8.63
8.82
8.98
S.l1

5.95
7.04
8.06
$.04
0.323
1.39
1.97
2.92
3.35
3.74
4.02
4.25
4.46
4.79
4.9¢E
5.19
5.17
5435
S.42

P = 192.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESChh. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHR.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
8.6¢ 22.58 C.707
10.66 24.21 0.758
12.66 25.17C C.804
14.66 26.71 0.836
16.66 27.63 C.865
18.66 28.23 C.884
2G.66 29.12 0.912
22.66 25.79 0.933
24.66 30.83 0.965
26.66 31.34 C.981
28.66 3l.72 C.953
29.66 31.91 0.999
GLATTE IONE
Y(MM) ULCM/S5) U/UMAX
Q.41 13.97 C.437
0.52 lé.61 0.520
0.62 13.44 C.577
0.73 20.18 J.632
U.93 22.32 C.669
L.14 24.23 0.759
l.34 25.11 C.786
l.84 26461 C.€33
2.34 27.69 C.867
2.84 28.32 0.887
3.34 28.84 C.503
3.84 29.61 0.927
4.34 30.00 C.939
5.34 30.62 0.959
6434 31.22 0.577
T34 31.55 €.988
8.34 31.78 0.995
S.34 31.95 1.000

B = 6.0 MN
= 0.153E+4(5
= 24,70 CM/S
= 26.41 CMN/S
= 36,813 MM
= 30.351 MM
= 9e4b62 MM
= 3.55 CM/S
= le58 CM/S
= 0.7623
Y/H U+
l.44 6.36
1.78 6.82
2e11 T.24
244 71.52
2.78 7.78
3.11 7.95
3.44 8.2C
3.78 .36
4.11 8.68
4.44 8.83
4178 8.62
4.94 8.98
Y+ U+
7.81 1.C4
9.87 8.38
11.87 $.3C
13.84 10.18
17.74 11.26
21.59 12.22
25.43 12.6¢
34,92 13.42
44.43 13.97
53.54 14.28
63.44 14.55
72.94 14.93
82.45 15.13
101.45 15.44
120.46 15.74
13S.46 15.91
158.47 16.03
177.47 16.11

P = 192.0 MM H = 6.0 NN
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESChWw, UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y(MM) UICM/S) U/UMAX
8.66 36.12 0.707
10.66 40.56 0.794
12.66 41.83 C.819
14.66 43.13 0. 845
16.66 44.53 0.872
18.66 45452 0.851
20.66 46.85 C.918
22.66 47.96 0.939
24.66 49.14 0.963
26.66 50.28 g.985
2B.66 50.72 0.993
29.66 5l.06 1.000
30.66 50.96 C.998
GLATTE ZICNMNE
Y(MM} U(CM/S) U/UMAX
U4l 21.03 0.526
0.52 31.27 0.613
0.62 34.01 0.666
0.73 34.06 0.706
0.93 39.01 0.764
1.14 40.63 0.796
1.34 41.95 0.822
1.84 43.88 0.859
2.34 45.23 0.886
2.84 46.20 C.905
3.3% 47.00 0.621
3.84 47.62 0.932
4.34 48.42 C.948
5.34 49.41 C.968
6.34 50.20 0.983
7.34 53.59 0.991
8.34 5C.89 0.997

B = 6.0 MM
0.237E+05
38.17 CM/S
42.61 CM/S
39.813 MM
3L.172 MM
B.641 MM
5.59 CM/S
2.94 CM/S
0.7830
Y/H U+
lo44 b.46
1.78 T.26
2.11 T.48
2.44 7.71
2.78 7.96
3.11 8.14
3.44 8.38
3.18 €.5€
4o11 8.75
444 8.99
4. 78 5.07
4.94 9.13
S5.11 S.11
Y+ u+
11.55 9.18
14.59 10.63
17.54 11.56
20.45 12.25
26.20 13.25
31.50 13.81
37.66  14.25
5le73 14.91
65.96 15.37
80.C7 15.7C
S4.18 15.97
108.02 16.18
122.69 16.45
150.24 16.79
179.25 17.0¢
208.03 17.16
236.38 17.29
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P = 192.0 MM H = 6,0 MM

REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR, KANALHOEHE RV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHW.GLATT ULXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)} UICM/S) U/UMAX
8.66 48.41 0.711
1G6.66 54.70 G.803
12.66 56,717 0.834
l4.66 58.14 0.854
16.66 559.45 0.673
18.66 6l.28 C.S900
20.66 62.58 0.919
22.66 64.35 0.945
24.66 65.52 C.962
26.66 6696 C.983
28.66 67.61 0.993
2G.66 67.80 G.996
30.66 68.09 1.000
3l.66 67.91 0.997

GLATTE ZCNE

Y{MM} U(CM/S) U/UMAX
0.41 40.86 C.600
0.52 45.48 C.668
0.62 48.67 0.715
0.73 50.98 0.749
0.93 53.5% C.787
l.l4 55.40C 0.814
1.34 56.7C 0.833
1.84 58.91 C.865
2.34 60.57 C.890
2+ 84 61.81 ¢.908
3.34 62.64 Ce920
3.84 63.84 G.938
4.34 64.68 G.950
5.34 65.94 C.968
6. 34 66.75 €.980
7.34 61.50 C.991

B = 6.0 MM
= 0.325E405
= 51.22 CM/S
= 56.95 CM/S
= 36,813 MM
= 31753 MM
= 8.060 MN
= T7.66 CM/S
= 3.86 CM/S
= 0.7975
Y/H U+
l. 4% 6.32
1.78 1.14
2.11 7.41
2.44% 7.59
2.178 7.76
3.11 .06
3.44 8.17
3.78 8a4C
4011 8.55
bLatbh 8.74
4,78 €.82
4.94 8.85
S.11 8.89
5.28 8.68¢
Y+ u+
15.40 10.5¢
19.46 11.78
23.40 12.61
27.28 13.21
34.95 13.38
42.55 14.35
SU.11 14.69
68.83 15.2¢
87.56 15.65
106.28 16.01
125.01 1€.23
143.73 16.54
162.46 16.75
199.91 117.CE
237.63 17.2§
278.19 17.46

P = 192.0 MM H = 6.0 MN
REYNOLDSZAHL RE
MITTL. GESCHWIND. UKk
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALMOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCH®.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y(MM} UICM/S) U/UMAX
8.62 62.18 0.612
10.62 8l.17 0.79%9
12.62 84.73 0.834
14.62 87.32 0.860
16.62 89,46 c.881
18.62 91.53 0.901
20.62 93.84 C.924
22462 95.86 U.944
24462 97.94 0.965
26462 95.51 C.980
28.62 10l.l4 C.996
29.62 10l.54 1.000
30.62 101.33 0.998
3l.62 101.29 0.998

GLATTE IONE

Y{MM) UILCM/S) U/JUNAX
0.35 64.51 0.5635
0.46 68.98 C.679
0.517 74.20 0.731
0.67 77.40 0.762
0.717 79.65 G.784
0.98 62.72 . 0.815
1.18 84.89 0.836
1.38 86.33 C.850
1.88 89.23 0.879
2.38 91.49 0.601
2.88 93.28 0.919
3.38 S4.97 0.935
3.88 96.08 C.S546
4.38 §7.35 U959
5. 38 98B. 89 0.974
6.38 100.42 C.S86
7.38 100.90 0.994

B = 6.0 MM

= 0.433E+05
= 73.63 CM/S
= 84.96 CM/S
= 36,813 MM
=2 32.016 PM
= 7.797 MM
= 11.12 CM/S
= S5.45 CM/S
= 0.8042
Y/H U+
l.44 5.55
L.77 7.30
2.10 1.62
2.44% 7.86
2.71 8.0°5
3.1C 8.23
3.44 844
3.77 B8.62
4.10 8.81
4.44 8.95
411 $.1C
4.94 9.13
5.10 9.12
De27 Sell
Ye U+
17.36 11.7¢
22.89 12.58
28.15 13.53
33.38 l4.ll
3651 14.52
48.66 15.08
58,73 15.48
68.75 15.74
93.60 16.217
118.45 16.68
143.31 17.0C
168458 17.31
193.49 17.52
218441 17.75
26B.24¢ 18.03
318.85 18.31
26B8.80 18.3S

P = 192.0 MM H = 6,0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM} U(CM/S) U/UMAX
8.62 82.95 0.588
10.62 113.22 0.803
12.62 118.12 C.837
14.62 121.99 0.865
16.62 124.30 C.0881
18.62 127.117 0.902
20.62 130.33 0.924
22.62 132.96 0.943
24.62 136.03 G.964
26.62 138.51 0.982
28.62 140.46 C.596
29.62 141.05 1.000
30.62 14U.74 C.998
31.62 140.51 €.596
GLATTE ZOMNE
Y{MM) U{CM/S} U/UMAX
0.35 96.72 0.686
G.46 101.40 Ce7l6
0.57 107,02 G.759
0.67 110.59 C.784
0.77 113.06 C.802
0.98 116.44 C.826
l.e18 11€.77 0.842
1.38 12C.94 0.857
L.88 124.70 0.884
2.38 127.73 C.906
2.88 130.54 €.525
3.33 132.62 C.394C
3.88 134.14 0.951
4.38 13%.74 C.962
5.38 137.87 0.977
6.38 139.46 C.989
7.38 14G.20 0.994

B = 6.0 MM

0.596E+05
L01.53 CM/S
L18.3C CM/S

= 39.813 M¥
= 32.086 MM
= 7.727 kM
= 15.24 CM/S
= T.48 CM/S
= 0.805%
Y/H U+
l.44 S.44
1.71 T.43
2.10 7.75
2444 8.01
2.77 8.1¢
3.10 B35
3.44 8.55
3.77 8.73
4.10 8.93
4.44 9.09
4.717 9.22
4.54 S.26
5.10 924
5.27 8.22
Y+ U+
23.72 12.93
31.28 13.5¢
38.53 1l4.31
45.62 14.7S
52.€63 15.12
66450 15.517
80.26 15.88
93.54 16.17
127.91 lé€.6E
161.87 17.G¢€
195.83 17.46
22S.8C 17.74
263.76 17.94
257.713 18.15
365.€65 18.44
433.58 18.65
$01.51 18,75

P = 192.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTLe GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HYV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP<GESCHNLGLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CHM/S) U/UMAX
8.66 136.67 0.679
10.66 164.51 0.818
12.66 170.67 0.848
l4.66 174.26 0.866
16,66 178.156 C.886
18.66 182.59 0.907
20.66 186.45 C.927
22.66 150.47 0.947
24.66 193.69 0.963
26.66 197.01 C.979
28.66 199.62 0.992
29.66 20G0.82 C.998
30.66 20l1.22 1.000
3l.66 199.84 €.993
32.66. 199.22 0.990
GLATTE ZONE
Y{MM) U(CM/S) U/UMAX
0.41 151.0C 0.750
0.52 156.48 C.778
0.62 160.24 0.796
0.73 L162.84 0.809
0.93 167.58 0.833
lal4 170.80 0.849
1.34 173.58 C.863
1.84 179.21 G.8%1
2.34 183.28 C.911
2.84 186.75 0.928
3.34 189.586 C.942
3.84 191.85 C.953
4.34 193.69 €.5963
5.34 196.46 0.976
6.34 198B.36 0.986

B = 6.0 MM

= 0.101E+06

= 147.15 CHM/S
= 1€9.46 CM/S

= 36.813 MM

= 32.816 MM
= 6,997 KM

- 22.60 CM/S
= 10.44 CM/S

= 0.8243
Y/H u+
l.44 6.05
1.78 7.28
2.11 7.55
2.44 T.71
2.18 7.88
3.11 8.08
3.44 8425
3.7¢ 6443
4.1l 8.57
4.44 8.72
4.78 8.83
4294 8.88
5.11 8.90
5.28 B.84
S5.44 .61
Y+ U+
46018 Ll4.47
58.21 14.9S
70.01 15.35
Ble62 15.6C
104.5¢ 16.0¢&
127.29 16.3¢6
149.52 16.62
205454 17.17
261.57 17.56
317.99 17.8§
374.01 18.16
427.01 18.36
482.71 18.5¢
593.98 18.8¢2
7G3.63 19.01
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P = 192.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

MOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCH® .RALH UXR
SCHUBSP.GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE 2ZONE
Y{MM)} U(CM/S) U/UMAX
8.66 183.03 0.675
10.64 220.65 C.814
12.66 228.53 0.843
14.66 234,71 0.866
16,66 235.63 0.884
18.66 244.49 0.502
20.66 249.85 C.522
22.66 254.91 0.941
24.66 259.90 0.959
26.66 264.32 CaS75
2B.66 267.95 0.589
29.66 269.25 0.994
30.66 27C.99 1.000
31.66 269.14 C.993
32.66 267.51 0.987
GLATTE ZONE
Y(MM) UICN/S) U/ZUMAX
0.4l 206.01 0.760
0.52 212.42 C.784
0.62 216.56 C.801
0.73 220.85 0.815
0.93 226.43 C.836
lo14 231.19 U.853
1.34 235.19 G.868
1.84 24l.80 C.892
2.34 247.25 0.912
2.84 251.171 C.929
3,34 255.36 C.942
3.84 258.31 C.953
4234 260447 0.961
5.34 264.31 C.975

6.34 267.05 C.985

B = 6.0 MM
= 0.135E+06
= 197.00 CM/S
= 227.45 CM/S
= 39,813 MM
= 33.172 MM
= G.641 MM
- 30.54 CM/S
= 13.67 CM/S
a  (.8332
Y/H U+
l.4% 5499
L.78 1.22
2.11 T.48
2. 44 7.68
2.8 7.85
3.11 8.00
3.44 8.18
3.78 8.35
4011 €.51
4444 8.65
4.78 8.77
4.94 8.82
S5.11 .87
S5.28 8.81
S5.44 B.7¢
Y+ U+
€0.19 15.07
T6.05 15.54
Sl.46 15.87
106.63 16.16
136.60" 16.57
166430 16.652
195.86 17.21
269.05 117.66
240.£6 18.09
413.51 lB8.42
486.37 18.66
559.22 18.90
€32.07 19.0¢
775.58 15.34
S21.35 19.54

P = 192.0 MM H = 6.0 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG LR/HYV
RAUHE ZONE
Y(MN) U(CM/S) U/UMAX
8.66 225.68 C.676
10.66 280.01 G.824
12.66 288.94 0.851
L4.66 295.38 0.869
16.66 300.99 0.886
18.66 307.97 0.907
20.66 314.22 0.925
22.66 320.38 0.5943
24.66 326.45 C.961
26.66 331.93 0.977
28.66 336.75 C.991
29.66 338.51 0.996
30.66 339.16 c.ss8
31.66 339.72 1.000
32.66 337.39 0.993
GLATTE ZONE
Y{MM]) U(CM/S) U/UMAX
0.41 260.32 0.766
0.52 268.23 0.790
0.62 214.04 0.807
0.73 278.60 0.820
0.93 286.15 C.842
lel4 291.77 C.859
1e34 2G6.47 0.873
l.84 305.27 0.899
2.34 312.29 0.919
2.84 318.40 G.5937
3.34 322.29 C.949
3.84 325459 G.960
4.34 328.54 C.967
S.34 332.93 C.980
6.34 335.7C C.588

B = 6.0
= 0.168E+
3 24625
= 286405
= 39.813
= 33.394
= 6.419
= 38.43
= 16.85
= (0.8388

Y/H
l.44
1.78
2.11
2.44
2.78
3.11
3.44
3.78
4.11
4. 44
4.78
4.54
5.11
5.28
S5e44
Y+

73.35 1

92.67 1
111.45 1
129.94 1
1€6.46 1
202.65 1
238.67 1
227.€65 1
417.04 1
506.23 1
595.42 1
684.61 1
175.5% 1
554.38 1
Li30.55 1

MM

06
CM/S
CM/S

MM
MM
MM

cM/S
CM/S

U+

5.98
T7.29
T.52
71.69
7.83
8.01
8.18
8.34
8.50
8.64
E.76
8.81
8.83
8.84
8.78

U+

5445
5.92
6.217
6.54
€a.SE
71.32
7.60
€.12
8.54
8.90C
S.12
.35
9.5C
S.1¢
9.93

P = 192.0 NM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. Uk
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEKE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHR.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICN/S) U/UMAX
B.66 303.72 0.677
L0.66 370.88 0.827
12.66 382.00 0.851
l4.66 389.41 0.868
16.66 397.10 0.885
18.66 405.58 0.904
20.66 413.90 0.922
22.66 422.16 C.541
24466 431.57 0.962
26.66 439.57 C.980
28.66 445.61 G.993
29.66 447.25 0.997
30.66 448.73 1.000
3166 446.617 €.995
32.66 446.22 0.9%4
J3.6€ 444.365 C.990
GLATTE ZICNE
Y(MM) UICM/S) U/UMAX
0.41 347.88 0.775
G.52 357.52 C.757
0.62 365.56 0.815
0.73 371l.44 C.828
0.93 38l.48 G.850
l.14 388.52 C.866
1.34 395.01 0.880
L.84 407.13 0.907
2.34 415.45 C.926
2.84 422.46 0.941
3.34 428.25 C.954
3.84 432.79 C.964
4.34 435.87 C.971
5.34 441.28 C.983

B = 6.0 MM

= 0.218E+Q6
= 324.31 CM/S
= 3768.84 CM/S

=  36.813 MM

= 33,527 MM
= 6.286 MM
= 50.80 CM/S
= 22.00 CM/S
= J.8421
Y/H U+
l.44  5.98
1.78 7.36
2.11 7.52
2.44 1.617
2.78 7.82
3.11 7.96
3.44  8.15
3.78 B8.31
4.11 84458
4.44  B.65
4.78 8.77
4.54 8.80
5.11 8.83
5.28 8.75
5.44 8.78
5.61 g8.15
Y+ U+
S4.44 15.81
119.33  16.25
143.51 1é.62
167.32 1&.BE
214.34 17.34
260.54 17.66
367.32 17.5¢
422.16 18.51
537.00 18.89
653,37 15.2C
768.48 19.47
883.59 15.67
$98.70 19.81
1226.06 20.06

P = 192,00 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRGFILGESCHw. UP

VOLUMETR. KANALMOEHE HV
PROFILLAENGE RAUH LR

PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCH®.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
8.66 367.77 0.670
10.6& 451.37 0.822
12.66 466.13 0. 849
l4.66 477,33 0.869
l6.66 486.83 0. 887
18.66 496.96 0.905
20.66 507.85 0.925
22,66 516.61 0.941
24.66 527.66 0.961
26.66 536.83 C.978
28,66 544,38 0.991
29.66 541.30 J.997
30.66 549.11 1.000
31l.66 547.65 Q.997
32.66 546,76 C.99%6
33.66 544.80 0.992
GLATYE ZONE
YIMM) U(CM/S) U/UNMAX
O.41 425.87 C.776
0.52 438,45 0.799
0.62 448.00 c.816
0.73 456.16 C.831
0.93 467.78 0.852
1.14 476.57 C.868
le34 484.16 0.882
l.84 497.57 0.907
2.34 511.78 0932
2.84 519.43 C.946
3.34 525.69 C.957
3.84 530.51 0.966
4.34 534,77 0.974
5.34 54051 C.984

B & 6.0 MM
= 0.265E+06
= 394.0C CM/S
x=  463.05 CM/S
= 39,813 MM
= 33,753 MM
= 6.060 MM
= 61.87 CM/S
= 26.21 CM/S
2 0.8478
Y/H Us
l.44 5.94
1.78 T.30
2.11 7.53
2. 44 7.71
2.78 7.87
3.11 8.03
3.44 8.21
3.78 £.35
4.11 8.53
444 8.68
4.78 8.80
4.94 8.85
S.11 E.8¢E
5.28 8.85
b.44 8.84
S.61 g8.81
Y+ L+
112.55 16.25
142.20 16.73
171.02 17.09
199.39 17.40
255.41 17.84
210.65 1E.18
3€6.22 18.47
503.C7 19.00
€39.52 15.52
176,78 16.81
913.63 20.05
1072.67 2C.24
1184.57 20.40
1457. €64 2C.62
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P = ]92.0 MM H = 6.0 MM B = 6.0 MM
REYNOLDSZAHL RE = U.363E+06
MITTL. GESCHWIND. UK = 541.75 CM/S
MITTL. PROFILGESCHW. UP = 639.95 CN/S
VOLUMETR. KANALHOEHE HV = 35.813 MM
PROFILLAENGE RAUH LR = 33.988 MM
PROFILLAENGE GLATT LG = 5.825 MM
SCHUBSP.GESCHW.RAUH UXR = 85.03 CM/S
SCHUBSPGESCHW .GLATT UXG = 35.2C CM/S
NULL SCHUBSPANNUNG LR/HV = 0.8537
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX Y/H U+
B.66 502.95 C.663 le44 5.92
10.66 623.49 C.822 1.78 1.33
12.66 644.22 0.850 2.11 7.58
l4.66 655.04 0. 869 2444 T.75
16.66 671.17 0.885 2.178 1.85
18.66 685.98 0.905 3.11 8.07
20.66 700.34 C.924 3.44 8.24
22.66 T14.83 C.G543 3.18 8.41
24.66 T21.61 €.960 4.11 8.56
26.66 739.07 0.975 4044 8.69
28.66 150.43 €.990 4.178 8.83
29.66 753.88 €.994 4.54 8.817
30.66 T756.91 c.998 5.11 8.5C
3l.66 158.09 1.G00 5.28 8.92
32.66 1755.09 0.996 5.44 8.8¢
33.66 152.46 0.993 5.61 8.85
GLATTE ZONE
Y{MM) UICM/S) U/UMAX Y+ U+
0.41 596.78 C.787 150.42 16.55
0.52 614.59 0.811 150.05 17.46
D.62 628.34 C.829 é28.51 17.85
0.73 639.27 0.843 266.48 18.1¢
0.93 654.98 G. 864 341.37 18.61
leléd 667.51 0.881 415,55 1E8.517
l.34 677.55 0.894 489.46 15.25
l.84 685.59 C.918 €72.37 19.7¢
2.34 709.23 0.936 €55.27 2ZC.1¢
2.84 1719.96 0.950 1038.18 20.45
3.34 T728.29 C.961 1221.C6 2C.65
3.84 734.84 0.969 140U3.69 2G.88
4,34 740.29 0.977 1586.5C 21.03
5.34 747.89 0.987 1652.72 21.25

P = 192.0 MM H = 6.0 MM B 2 6.0 MM
REYNOLDS ZAHL RE = 0.567E+0é
MITTL. GESCHWIND. UK = B837.25 CMN/S
MITTL. PROFILGESCHW. UP = 98B3.1l1 CM/S
VOLUMETR. KANALHOEHE HV = 39.813 MM
PROF ILLAENGE RAUH LR = 34.455 MM
PROF [LLAENGE GLATT LG = 5.358 MM
SCHUBSP.GESCHW.RAUH UXR = 131.3C CM/S
SCHUBSP.GESCHW.GLATT UXG = 51.78 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.8654
RAUHE ZONE
Y{MM) UICM/S} U/UMAX Y/H Ue
8.66 773.36 0.663 l.44 5.89
10.66 938.10 0.804 l1.78 T.14
12.66 990.55 0.849 2.11 7.54
l4.66 1009.26 0. 865 2.44 T.69
16.66 1033.05 g.886 2.178 1.817
18.66 1055.36 0.905 3.11 8.04
20.66 1076.66 C.G923 3.44 8.20
22466 1099.35 0.943 3.78 8.37
24.66 1119.72 €.5960 4.11 8.53
26066 1136.84 C.975 4044 8.6¢
2B.66 1152.42 Cc.988 4.178 8.78
29.66 L159.14 C.994 4.94 8.83
30.66 1163.42 C.998 5.11 8.86
31.66 1165.73 1.000 5.28 8.88
32.66 1166419 1.000 5.44 8.8¢E
33.66 1160.97 0.99¢ 5.61 8.34
GLATTE ZONE
Y{MM) UICM/S) U/UNAX Y¢ U+
0.4l 927.55 0.795 223.86 17.91
G.52 957.52 G.821 282.84 1l8.50
0.62 S77.47 c.838 340.16 18.8E
0.73 993.33 C.852 396458 19.18
0.93 1018.52 0.873 £08.02 19.61
lol4 1036.5C 0.889 618249 20.02
l.34 105C.1C C. 500 728.42 20.28
1.84 1078.86 G-925 1000.62 20G.84
2.34 1096.62 0.940 1269.86 21.18
2.84 1112.3C C.954 154l.44 21.48
3.34 1128.98 C.968 1813.01 21.8C
3.84 1135.76 0974 2084.58 2l.94
4.34 L142.20 0.979 2356.15 22.06
S.34 1154.37 0.990 2899.29 22.26

P = 6.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE Z0NE
Y(MM)} UICN/S) U/JUMAX
2.77 5.07 0.270
3.217 6.68 0.356
3.71 7.76 Q.4l4
4.77 9.39 C.500
5.77 10.12 0539
6.77 L1.65 0.620
8.77 13.20 0.703
10.77 14.23 C.758
12.77 15.07 0.803
14.77 16.09 0.857
16.717 16.88 C.899
18.77 17.35 0.G524
20.717 17.80 C.548
22.77 18.42 C.582
24.717 18.71 0.997
GLATTE ZONE
YI(MM} ULCM/S) U/uNAX
0.41 4.73 0.252
G.52 5.24 0.279
0.62 5.84 0.311
0.73 6.39 0.340
0.93 7.90 C.421
1.14 8.73 0.465
1.34 10.93 0.582
1.84 12.83 C.684
2434 14.08 0.750
2.84 14,89 0.793
3.34 15.66 0.834
3.84 16.06 G.856
4.34 16.36 0.871
5.34 17.06 0.909
6.34 17.49 0.932
7.34 17.76 C.946
B8.34 18.16 C.968
S.34 18.217 0.973
10.34 18.47 G.984
11.34 18.62 C.992
17.34 18.77 1.000

8 = 0.3
= 0.891E+
= le.66
= 15.31
= 39.925
= 26.000
= 13,925
= 1.6C
= lel?
a3 J.6512

Y/H
1.85
2.18
2.52
3.18
3.85
4.52
5.85
T.18
8.52
9.85 1

11.18 1

12.52 1

13.85 1

15.1e 1

16.52 1

Y+

4.51
5.70
be.85
7.99

10.23

12.45

14.67

20.15 1

25.63 1

3l.11 1

36.56 1

42.07 1

47.67 L

58.¢4¢ 1

69.65 1

80.64 1

91.85 1
102.86 1
113.68 1
124.906 1
147.64 1

MM

04
CM/S
CH/sS

MM
NM
MM

CHM/S
CN/S

U+

3.16
4011
4.85
5.87
6e32
1.217
B8.25
B8.8S
Se4l
Q.05
Q.54
0.82
l.11
1.51
1.68

U+

4.03
4.41
4.58
5.45
6.74
1.45
5.33
0.95
2.02
2.71
3,3¢
3.71
3.5¢
4.5¢
4493
S.1¢
5.5¢
5.5%
5.7¢
5.89
6.02

P = 6.0 MM H = 1.5 NM
REYNOLDSZAHL RE
MITTL. GESCHWIND. =UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP . GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HY

RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
2.717 B8.51 0.341
3.217 9.57 0.390
3.77 10.78 0.439
40717 12.65 0.515
5.77 13.91 0.566
6.77 15.23 0.620
B.77 16.T77 0.683
10.77 18.61 0.758
12.77 16.66 0.801
14.77 20.66 0.842
16.77 21l. 74 0.886
18.77 22.41 C.913
20.71 23.18 0.544
22.77 24.00 C.978
24.77 24.29 0.989
26.T1 24.55 1.000
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
Q.41 7.19 G.293
0.52 8.17 0.333
0.62 S.73 0.396
0.73 11.08 0.451
0.93 12.99 G.529
l.14 14.43 c.588
l.34 15.44 0.629
1.84 17.62 C.718 -
2.34 19.00 C.774
2.84 19.84 0.808
3.34 20.36 0.829
3.84 20.73 0.344
4.34 21.177 c.887
S5.34 22.41 0.916
634 23.04 G.938
71.34 23.40 €.953
A.34 23,82 C.970
S=34 23.98 C.577
10.34 24.31 €.990
11.34 24.50 ¢.998

B = 0.3 MM

* 0.119E+05
= 19.52 CM/S
= 19.96 CM/S
= 35,925 MM
= 28,262 MM
= 1l.663 MM
= 2.23 CN/S
= le43 CN/S
= 0.7079
Y/H us
1.85 3.82
2.18 4.30
2.52 4.84
3.18 95.68
3.85 6.24
4.52 6.84
5.85 7.53
7.18 8.35
8.52 g8.83
9.85 9.28
1l.18 S.7€
12.52 10.06
13.85 1C.4l
15.18 10.78
1652 10.91
17.85 11.02
Y¢ U+
5.56 5.03
7.02 5.71
8.44 6.80
S.85 7.15
12.61 9.08
15.35 10.08
18.08 1C.7S
24.84 12.32
31.60 13.28
38.36 13.87
45.12 14.23
51.87 1445
58.49 15.21
71.97 15.71
85.46 16.10
$8494 1€.35
112.42 16.65
125.90 16.7¢
139,39 1€.9§
152.87 17.12
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P = 620 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL, PROFILGESCHwe UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHwW.RAUH UXR
SCHUBSP.GESChh.GLATT UXG

NULL SCHUBSPANNUNG LR/
RAUHE ZCNE
Y(MM) UICM/S) U/UMAX
2.717 9.94 0.317
3.27 12.08 C.386
3.77 13.83 0.442
4.77 15.68 0.501
S.77 L7.53 0.560
6.77 18.65 0.596
8.77 21.2G C.6177
10.77 22.87 0.731
12.77 24.68 0.788
14.77 26.L9 0.834
16.77 27.19 C. 866
18.77 28.28 C.903
20.77 29.16 0.932
22.77 3C.28 C.S567
24.717 31.08 0.993
26717 31.30 1.000
28.717 3l.23 C.998
29.77 31.03 0.9591
GLATTE ZONE
Y{MN) UICM/S} U/UMAX
0.41 10.02 0.320
0.52 12.23 G391
0.62 14.07 C.449
0.73 15.50 0.495
0.93 168.14 C.580
l.14 16.76 0.631
l.34 21.22 C.678
1.84 23.18 C.740
2.34 24.55 0.784
2.84 25.44 c.813
3.34 26.12 C.835
3.84 26.17 0.855
4.34 27.16 C.868
5.34 28.04 G.896
€.34 28.52 C.S11
1.34 30.07 0.961
8.34 30.50 C.974
9.34 30.89 €.987

HV

8 = C.3 MM
= 0.15UE+C5
= 24.68 CM/S
= 25.05 CM/S
= 39.925 MM
= 29.9C2 MM
= 10.023 MM
» 2.81 CM/S
= 165 CM/S
= 0.7490
Y/H U+
1.85 3.41
2.18 4.15
2.52 4.75
3.18 5.38
3.85 6.02
4.52 6.4C
5.85 7.28
7.18 7.85
8.52 8.47
S.65 8.9¢
11.18 9.33
12.52 S.71
13.85 1G.01
15.18 10.4C
16.52 1C.67
17.85 10.75
19.18 1G.72
19.85 10.65
Y+ u+
652 5.54
Be24 7.25
9.91 8.34
11.55 S.16
14.79 10.7¢
18.6L 11.72
21.21 12.58
29.14 13.74
37.07 14.5¢
44.59 15.0%
52.92 15.45
6u.85 15.87
€8.77 1¢.1C
84.63 16.63
100.4¢ 16.91
116.33 17.82
132,15 18.0S
148.04 18.32

P = 6.0 NM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHW. uP

VOLUNETR. KANALFOEHE HV

PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
2.717 21.80 0347
3.27 25.05 0.398
3.77 27.18 C.432
4.77 31.07 0.494
S.77 35.31 0.561
6.77 38.26 0.608
8.77 43.04 G.684
10.717 46.84 0.745
12.77 49.22 0.782
14.77 52.16 C.829
16.77 54.74 0.870
18.77 56.68 C.3901
20.71 58.65 0.932
22.717 60.10 C.955
24.717 6l.68 0.9860
26.717 62.63 C.995
28.71 62.77 G.998
29.77 62.91 1.0C4
30.77 62.36 C.551
GLATTE ZONE
Y{MM) UICM/S) U/UMAX
0.41 25.76 0.473
0.52 34.13 G543
V.62 37.32 C.593
0.73 39.72 Ca631
0.93 42.9% €.683
lal4 45.04 C.716
1.34 47.10 G. 749
1.84 49.61 C.789
2.34 51.87 0.824
2.84 53.44 G.849
3.34 54.7C 0.869
3.84 56405 0.891
4.34 57.30 0.911
5.34 5%.08 0.939
6.34 60.25 C.S58
T.34 61.27 0.974
8.34 62.09 C.5%87

B = 0.3 MM

0.296E+C5
48.87
51.33

CM/S
CM/S

39.925 MM

= 31.342 MM
= 84583 MM

= 6,02 CM/S
= 3.15 CM/S
= 0.17850
Y/H U+
1.85 3.62
2.18 4.16
2.52 4.51
3.18 5.1€
3.85 5.86
4.52 6.35
5.85 T.15
T.18 7.78
.52 .17
9.85 8.66
11.18 S.065
12.52 S.4l
13.85 Se74
15.18 S.58
16.52 10.24
17.85 1C.4C
19.18 10.42
1585 1C.45
20.52 1C.3¢
Y+ U+
12.15 .44
15.35 10.83
13.47 1ll.84
2l.53 12.6C
27.58 13.63
33.57 14.25
39.54 14.95
S4.45 15.74
69.26 16.4¢
84.08 16.96
GB.89 17.3¢
113.7¢6 17.79
127.27 168.18
156.61 1E.75
185.94 16.12
215,81 15.44
245.22 19.7C

P = 6.0 MM H = 1.5 MM
REYNOL DSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHwW. UP

VOLUNETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROGF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG  LR/HV
RAUHE ZCNE
YI{MM) U(CM/S) U/UMAX
2.717 21.92 0.346
3.27 25.33 C.400
3.717 27.93 0.441
4.77 31.88 0.504
5.77 35.83 C.566
6.77 38.74 0.612
8.77 43.60 0.689
16.77 47434 Q.748
12.77 50.59 C. 795
14.717 53.56 0.846
16.77 55.66 0.879
18.77 57.72 0.912
20.77 59.32 0.937
22.717 60.94 0.963
24.71 61.78 0.976
26,71 63.00 C.995
28.77 63.29 L.000
29.717 63.25 G.999
30.77 63.08 C.997
GLATTE IONE
Y{MM) U(CM/S) U/uMax
.4l 31.086 C.491
0.52 34.55 G.546
0.62 37.90 0.599
0.723 40,30 0.637
0.93 43.63 0.689
.14 45.65 C.726
l1.34 47.57 0.752
1.84 50.40 0.796
2.34 52.51 C.830
2.84 54.13 C.855
3.34 55.60C 0.878
3.84 56.73 C.896
4.34 57.78 0.913
5.34 55.58 0.941
6.34 60.69 0.959
T.34 62.12 0.982
9.34 62.77 0.992

B = 0.3 MM
= 0.299E+05
= 49.6GC CM/S
= 52.11 CM/S
= 39,925 MM
= 31.078 MM
= B.847 MM
= €.0G CH/S
= 3.25 CN/S
= 0.7784
Y/H U+
1.85 3.60
2.18 4.16
252 4.55
3.18 5.23
3.85 5.88
4.52 6436
5. 85 1.16
7.18 T1.77
8.52 8.31
9. 85 €.80
11.18 Sal4
12.52 9.48
13.85 9.74
15.18 10.01
1652 10.15
17.85 10.35
19.18 16.35%
19.85 10.3%
20.52 10.36
Y+ U+
12.44 S.56
15.71L 10.64
18.50 1l.67
22.03 12.4C
28422 13.43
34.36 14.15
40.47 14.64
55.59 15.51
7071 l6.1¢€
€5.84 l6.6€
100.96 17.11
116.68 17.46
131.21 17.78
16l.45 18.34
191.7C 18.68
22154 19.12
252.19 15.32

P = 6.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRGFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HW
RAUHE ZONE
YIMM) U{QM/S) U/UMAX
2.717 33.89 0.354
3.27 38.75 G.415
3.77 43.32 C.453
4.717 50.89 0.532
5.77 55.55 0.581
6.77 59.31 C.620
3.77 66.63 0.696
10.77 72.16 C.754
12.77 76.04 0.795
14.77 719.69 0.833
16.77 83.23 C.870
18.77 86.29 G.902
20717 89.43 0.935
22.77 gl.5% 0.957
24.717 93.71 0.979
26717 94.T6 C.990
28.77 95.39 Ca.99T7
29.717 95.68 1.000
30.77 95.23 0.995
GLATTE ZONE
YIMM) U{CM/S) U/UMAX
0.41 53.95 C.564
0.52 59.26 0.619
0.62 62.84 C.657
0.73 65.44 C.684
0.93 68.96 0.721
L-14 71.43 C.747
1.34 73.43 0.767
l1.84 77.28 c.8c8
2.34 80.31 0.839
2.84 82.73 C.865
3.34 84.85 0.887
3.84 86.70 0.906
4034 88.18 0.522
5.34 90.57 0.947
6e34 92.717 C.970
T.34 94.26 0.5985
8.34 94.98 0.993

B 2 0.3 MM

= 0.450E+C5

= T4.16
= 79.16

CM/S
CM/S

= 39.925 MM
= 31.559 MM
= €.366 MM

= 9.24
= 4476

CM/S
CH/S

= 0.7905

Y/H

1.85
2.18
2.52
3.18
3.85
4.52
5.85
7.18
a.32
9.85
11.18
12,52
13.85
15. 18
16.52
17.85
19.18
19.85
20.52

LB, 26
23.07

27.74
32.34%
41l.43
50.517
59.55
8l.81
104.06
126,32
148.51
170.83
193.08
237.55
282.10
226.€1
371.12

U+

3.617
4430
4469
5.51
6.01
6.42
7.21
7.81
8.23
8.62
S.01
G.34
5.68
9.91
10.14
16.25
10.32
10,35
10.31

11.34
12.46
13.21
13.7¢
l4.49
15.01
15.43
1€.24
16.88
17.29
17.84
18.22
18.53
15.04
19.50
15.81
19.56
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P = 6.0 MM H = 1,5 MM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UK.
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHQEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP .GESCHW.RAUH UXR
SCHUBSPLGESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE 20NE
Y{MM) U(CM/S) U/UMAX
2.217 45.06 0.330
2.717 50.66 0.370
3.21 58.84 C.430
3.717 63.32 0.463
4.77 72.51 G.530
5.717 79.17 0.579
6.717 86.02 C.629
8.77 95.04 0.695
10.77 101.95 C.745
12.77 108.49 0.793
14.77 113.74 0.831
16.77 118.35 C.865
18.77 121.86 0.891
20.77 126.21 C.923
22.77 130.89 C.957
24.77 133.417 C.976
26.77 135.24 0.989
28,77 136.81 1.000
29,77 136.01 C.994
30.77 135.83 C.992
31.77 135.15 C.588
GLATTE ZONE
Y(MM)  U(CM/S) U/UNMAX
Q.41 83.75 g.612
0.52 85.82 0.657
0.62 93.34 C.682
0.73 96.26 0.704
0.93 100.3¢ C.734
l.14 103.51 0.757
1.34 106.09 G775
1.84 111.43 C.914
2034 115.59 0.845
2.84 115.06 C.870
3.34 122.34 C.864
3.84 124.22 G.908
4.34 126.34 C.923
5.34 12%9.36 C.946
6.34 132.38 C.568
T.34 134.06 C.980

8 = 0.3 MM
= 0.631E+C5
= 105.10 CM/S
= 11l3.42 CM/S
= 39,925 MM
= 31.63C MM
= 8.295 MM
= 12.95 CM/S
= 6.63 CM/S
= (.7922
Y/H U+
1.52 3.48
1.85 3.91
2.18 4.54
2.52 4.89
3.18 S.6C
3.85 6.11
4.52 664
5. 85 7.34
7.18 7.87
8.52 §.38
S.85 8.78
11.1¢€ S.l4
12.52 Se41l
13.85 S.75
15.18 1¢.11
16.52 1G.31
17.85 1G.44
19.18 1C.57
19.85 10.50
20.52 1C.4S
21.18 1G.44
Y+ U+
¢5.32 12.62
32.30 13.55
38.48 14.08
44.86 14.52
57«47 15.13
£€5.66 15.61
82.40 16.C0
113.19 16.8C
143.68 17.42
174.77 17.95
205,57 1B.45
236.36 18.73
Z€7.15 16.05
328.73 158.51
390432 19.9¢
451.50 20.22

P = 6.0 MM H = 1.5 MM
REYNGLDSZAHL RE
MITTL. GESCHWIND. 519
MITTL. PRGFILGESCHW. UP
VOLUMETR. KANALHOEHE HY
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT LXG
NULL SCHUBSPANNUNG LR/KV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
.71 713.87 0.385
3.217 82.62 0.431
3.717 88.83 0.463
4.77 102.28 0.533
5.77 1l1.73 G.582
6.77 119.34 0.622
8.77 132.50 C.691
10.77 143.66 0.749
12.77 151.67 U.791}
14.77 15%.00 CG.829
16.77 165.74 0.864
18.77 171.61 0. 895
20,77 177.52 C.925
22.77 182.51 0.951
24.77 186.62 C.973
26.77 190.37 €.992
28.77 19l1.84 1.000
29.77 190.52 €.995
30.77 190.28 C.992
31.77 18S.70 C.989
GLAYTE ZIONE
Y(MN)} UICM/S) U/UMAX
0.41 124.94 0.651
0.52 130.68 C.66861
U.62 134,66 0.702
C.73 137.98 0.719
0.93 143.15 C.746
lel4d 147.54 C.769
Le34 151.¢9 3.761
1.84 159.15 C.830
2.34 164.91 G860
2.84 165.65 €.885
3.34 173.03 0.902
3.84 176.63 0.521
4.34 179.23 0.934
5.34 183.51 G.957
6.34 186.59 €.972
7.34 1688.38 G.982

B = 0.3 MM
= 0.1U2E+06
= 148.32 CM/S
= 159.20 CM/S
= 36,525 MM
= 32.355 MM
= 7.57C MM
= 18.41 CM/S
= 8.51 CM/S
= J.8104
Y/H U+
1.85 4.01
2.18 44495
2.52 4.82
3.18 555
3.85 6.07
4.52 6.48
5.85 7.2C
7.18 7.8¢C
8.52 8.24
9.85 8.64
11.1€ S.CC
12.52 5.32
13.85 S.64
15.18 9.91
16.52 1U.13
17.85 1C.34
19.18 10.42
19.85 1C.37
20.52 10433
2l.18 1le.30
Y+ U+
39.14 l4.02
49.45 l4.67
59.47 15.12
69.33 15449
BB.82 16.07
108.13 16.5¢
127.35 17.03
174.53 17.87
222.01 18.52
2€5.45 19.05
316497 15.42
364.45 19.83
411.52 20.12
S06.88 20.6C
€00.45 20.S5
695.19 21.15

P = 6.0 MM h = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHmIND. UK
MITTL. PROFILGESCHW. UP
VOLUNETR. KANALHOEWE RV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RALH UXR
SCHUBSP.GESCHWLGLATT UXG
NULL SCHUBSPANNUNG LR/HYV
RAUHE IONE
Y(MM) U(CM/S) U/UNAX
2.77 96.52 0.378
3.27 11C.6¢ 0.432
3.77 119.52 C.468
4.77 13B8.03 C.540
5«77 149.04 C.583
6.77 160.31 0.628
8.77 177.65 C.696
1077 189.89 C.743
12.77 202.06 0.791
14.77 211.86 C.829
16.77 22Q.173 0.864
18.77 230.39 C.502
20.77 237.38 0.929
2277 243.15 €.652
24.77 249.02 C.975
26.77 252.44 0.988
28.77 255.15 0.999
29.77 255.46 1.0C0
3G.77 253.84 C.9%94
31.77 253.02 €.990
32.771 251.34 0.984
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.41 169.30 C.663
0.52 176.86 0.692
U.62 18l.63 0.711
0.73 186.01 0.728
0.93 193.32 Q.757
1.14 16G.11 C.779
L.34 204.26 0.800
l.84 214.31 C.839
234 221.91 G.869
2.34 227.83 C.862
3.34 232.7C 0.911
3.84 236.97 0.928
4.34 240.63 0.642
5.34 246.00 C.963
6.34 249.35 U.976

B = 0.3 MM
= 0.134E+06
= 156.45 CM/S
= 212.26 CM/S
x 36,925 MM
= 32.798 MM
= Tel27 MM
= 2417 CN/S
= 11.55 CM/S
= 08215
Y/H U+
1.85 3.9G
2.18 4.47
2.52 4.832
3.18 5457
3.85 6.02
4.52 6.41
5.85 7.17
7.18 1.67
8.52 8.16
9.€5 8.55
11.18 .91
12.52 S.30
13.85 S.SE
15.18 9.82
16.52 10.05
17.85 10.18
19.18 10.30
15.85 1C.31
20.52 10.25
2l.18 1C.22
21.85 1C.l15
Y+ U+
50.03 1l4.6¢
63.21 15.32
16.02 15.72
B8.63 1l6.11l
113.54 1€.74
1368.23 17.25
162.80 17.65
223.¢3 lE.5¢€
284.47 15.22
345,51 19.73
406.14 2C.16
466.98 2C.52
€27.62 20.84
€49.49 21.31
771.16 21.6C

P = 6.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. uK
MITTL. PRGFILGESCHw. UP
VOLUNMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH U
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/
RAUHE ZONE
Y(MM) ULCM/S) UJUMAX
2.77 120.98 c.378
3.27 136.31 0.432
3.71 150.96 0.472
4,71 171.22 0.535
5.77 187.88 0.587
6.77 198.07 0.619
8.77 222.30 €.695
10.77 238.63 0. 746
12.77 253.16 0.751
14,77 264436 0.826
16.77 277.56 0.867
18.77 286.56 0.897
20.77 255.10 0.522
22.77 301.98 0.943
24.77 309.16 G.966
26.77 315.89 0.987
28.77 320.G8 1.000
29.77 317.93 0.593
30.77 317.40 €.592
31.77 314.5% ¢.983
32.77 315.81 0.987
GLATTE 20MNE
Y(MM) U(CM/S) U/UNAX
0.41 215.22 0-672
0.52 223.21 C.698
U.62 230.19 0.719
0.73 235.58 0.736
0.93 244.78 3.765
1.14 251.94 c.787
1.34 258.48 ¢.808
1.84 27C.99 0.847
2.34 279.75 0.6874
2.94 287.21 0.897
3.34 292.97 G.915
3.84 297.82 €.930
4.34 301.92 0.943
S.34 1308.22 0.563
6.34 312.41 €.976

XR

HV

B = 0.3 MM

= 0.165E+06
= 244,05 CM/S
= 265.83 CM/S

= 39.925 MM
= 32.975 MM

= 6.950 MM
= 31.02 CM/S
= l4.24 CM/S
= Q.825%
Y/H U+
1.85 3.9C
2.18 4.46
2.52 4.87
3.18 5.52
3.85 6.06
452 €.35
5.€5 7.17
7.18 7.69
8.52 g8.16
9.85 8.52
11.18@ 8.95
12.52 9.25
13.85 9.51
15.18 9.74
16.52 5.87
17.85 10.18
19.18 10.32
19.85 10.25
20.52 10.23
21.18 1C.1l4
2l.85 10.18
Ye¢ U+
6l.42 15.12
17.60 15.68
G2.67 16.17
108,05 16é.54
138.41 17.16
168.50 17.66%
168.45 18.15
272.61 19.02
346417 15.65
420.54 2C.11
455.1C 20.57
56G.26 20.92
€43.42 21.20
151,74 21.65
S40.C6 21.94
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P = 6.0 MM H = 1.5 MM
REYNOL DS ZAHL RE
MITTL. GESCHWIND. V14

MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

P = 6.0 MM H = 1.5 MM
REYNOLOSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

P = 64C MM H = 1.5 MM B > 0.3 MM
REYNOLDSZAHL RE = 0.,227E+06
MITTL. GESCHWIND. UK = 338.38 CM/S
NITTL. PRGFILGESCHW. UP = 367.59 CM/S
VOLUMETR. KANALHOEHE HV = 35.925 MM
PROFILLAENGE RAUH LR = 33.211 MM
PROF ILLAENGE GLATT LG = 6e714 KN
SCHUBSP.GESCHW.RAUH UXR = 43.26 CM/S
SCHUBSP.GESCHW.GLATT UXG = 15.45 C™/5
NULL SCHUBSPANNUNG LR/HV = 0,8318
RAUHE ZONE
YI{NM} UICM/S) U/UMAX Y/H U+
2.77 170.21 G.385 l.85 3.93
3.27 191.35 C.433 2.18 4.42
3.77 210.97 0.478 2.52 4.8¢
4.77 236.39 0.535 3.18 5.46
5.77 260.50 C.590 3.85 6.02
6477 276.72 0.627 4.52 6.4C
B.77 306.17 0.693 5.85 7.086
10.77 328.47 0.744 7.18 7.56
12.77 350.28 0.793 8.52 8.1G
14.77 364.35 0.825 9.85 8.42
16.77 380.24 0.861 1i.18 B8.79
18.77 392.84 C.890 12.52 $.08
20,77 406.94 C.9¢1 13. 85 Se4l
22.77 416456 0.943 15.18 G.63
24,77 426.117 C.965 16.52 S.85
26.77T 434.15 0.983 17.85 10.04
28,77 435.60 0.995 19.18 10.16
29.77 44l.60 1.000 19.85 10.21
30.77 438.89 C.994 20.52 10.15
31.77 438.52 C.963 2l.18 13.14
32.77 435.46 C.986 21.85 1l.07
GLATTE ZONE
Y{MM) UICN/S) U/UMAX Y+ U+
0.41 30l.54 0.683 83.21 15.5¢C
0.52 313.14% G.709 105.2¢ 16.1C
0.62 321.85 C.729 126459 16455
0.73 329.93 Ca.747 147.58 16.9¢
0.93 342.79 C.776 189.05 17.62
l.14 352.75 C.799 230.16 18.14
l.34 36l.13 0.818 271.07 18.57
1.84 377.76 0.855 272.271 1S.42
2.34 39C.05 0.3883 413.66 20.05
2.84 355.72 0.9G5 573.62 20.55
3.34 407.43 C.922 €l4.68 2C.95
3.84 4i4.13 0.938 175.74 21.25
4.34 419.05 C.549 876.80 21455
5.34 426.64 0.966 1078.52 21.94
6.34 431.88 C.978 1278.05 22.21

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM} U(CM/S) U/UMAX
2.77 200.33 0.391
3.27 222.95 0.435
3.771 242.33 C.4173
4.77 26B.95 0.525
5.77 300.55 0.586
6.77 322.65 €.630
B.77 352.08 0.687
10.77 383.49 C.748
12.77 405.01 0.790
14.77 425.50 0.831
16.77 442.26 0.863
18.77 458.417 0.895
20.71 472.87 C.923
22.77 485.23 C.947
24.77 463.69 0.963
26,77 50Q4.176 G.585
28.77 510.97 C.997
29.77 512.51 1.0GQ
30.77 S512.51 1.G00
31.77 509.59 0.994
32.77 507.03 C.989
GLATTE 2CNE
Y{MM} U(CM/S) U/UMAX
0.41 354.26 0.691
0.52 367.80 C.718
0.62 378.138 0.738
0.73 387.71 0.756
0.93 402.15 0.785
lel4  4l4.37 C.809
le34 423.46 C.826
.84 442.78 C.B64
2434 457.04 0.892
2.84 467.15 C.Sl1
3.34 476.24 G.929
3.84 482.57 C.942
4.34 488.84 0.954
5.34 497.68 Ce571
6.34 504.10 C.984

B = 0,3 MM
= 0.260E+06
= 391.67 CM/S
= 428,27 CM/S
2 39,925 KM
= 33,321 MM
= 6.604 MM
= 50.25 CM/S
= 22.39 CM/S
= 0.8346
Y/H U+
1.85 3.98
2.18 4043
2.52 4.82
3.18 5.35
3.85 5.98
4.52 €.42
5.85 7.C0
7.18 7.63
8.52 .05
9.85 B8.47
11.18 E. 7S
12.52 S.12
13.85 S.40
15.1€ S.65
16.52 $.82
17.85 10.C4
19.18 1G.1lé¢é
15.85 10.1$
2U.52 1618
2l.18 10.12
21.85 10.UE
Y+ U+
94,78 15.82
115.76 16.42
143.69 16.8%
167.52 17.32
214.60 17.9¢
26l.26 18451
207.€9 18.91
422.€68 15.76
537.66 20.41
€52.64 20.86
167.63 21.21
882.€61 21.55
$97.59 21.83
1227.56 22.23
1457.52 22.51

SCHUBSP ,GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZIONE
Y{MM)} U(CM/S) U/UMAX
2.77 215.5% 0.388
3.27 307.63 Ce434
3.77 334.66 0.471
4.77 378.94 0.534
5.77 415.53 C.585
6.77T 443.47 0.624
8.77 491.58 0.692
10.77 52B.71 Ce744
12.77 559.52 0.788
14.77 586.38 0.B26
16.77 612.87 Ca863
18.77 634.38 0.893
20.77 651.56 0.917
22.11 669.93 0.943
24.77 684.49 0.964
2677 6968.33 0.983
28.77 105.78 €.994
29.77 709.40 C.999
3C.77 710.24 1.000
31.77 1708.73 C.998
32.77 704.61 0.992
33.77 1Gl.04 C.587
GLATTE ZONE
Y{MM) U(CM/S) U/UMAX
0.41 496.50 0.702
G.52 517.95 0.726
0.62 533.67 0.751
0.73 546.C3 0.769
0.93 565.89 C.797
l.14 583.18 0.821
1.34 595.24 0.838
1.84 620.81 0.874
2.34 639.81 0.901
2.84 652.58 C.519
3.34 665.48 0.937
3.84 674.05 G.949
4.34 680.84 0.956
5.34 692.60 0.975

B = 03 MM
= 0.362E+406
= 539,49 CM/S
= 593.89 CM/S
= 39,925 MM
= 33.692 MM
= 6,233 MM
= 70.00 CM/S
= 30411 CM/S
= 0.8439
Y/H Us
1.85 3.94
2.18 4.40
.52 4,78
3.18 S.4l
3.85 5.94
4.52 6.33
5.85 1.02
7.18 1.55
8.52 7.99
9.85  €.38
11.1¢ 8.75
12.52 S.06
13.85 S.31
15.18 G.57
lé.52 S.178
17.85 S.9€
15.18 10.08
1585 10.13
20.52 10.15
Zl.18 1C.l2
21.85 10.C7
22.52 10.01
Y+ U+
127.77 16456
161.81 17.20
165.06 17.72
227.41 18.12
29i.32 1E.1S
354.66 15.37
417.69 15.77
5713.78 2C.62
729.87 21.25
885.56 21.65
1C42.05 22.1C
1198.14 22.39
1354.23 22.61
1666.41 23.00

P = 6.0 MM H = 1.5 MM B = 0.3 MM
REYNOLDSZAHL RE = 0.528E+06
NITTL. GESCHWIND. UK = 782.60 CM/S
MITTL. PROFILGESCHW. UP = 865.64 CM/S
VOLUNETR. KANALHQEHE HV = 39.925 MM
PROF ILLAENGE RAUH LR = 34.035 MM
PROFILLAENGE GLATT LG = 5.889 MM
SCHUBSP.GESCHW.RAUH UXR = 102.35 CM/S
SCHUBSP.GESCHRGLATT UXG = 42,51 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.8525
RAUHE ZIONE
Y{MM) U(CM/S) U/UMAX Y/H us+
2.77 399.20 C.386 l.85 3.9C
3.27 445.48 0.431 2.18 4435
3.77 484.96 0. 469 2.52 4.74
4.71 554.417 0.536 3.18 5.42
5.77 603.38 0.583 3.85 5.90
6.77 644.49 C.0623 4.52 6.30
8.77 1715.02 C.691 5.85 6.9S
10.77 T769.64 0.744 T.18 7.52
12.71 8l4.72 0.787 8.52 7.96
14.77 855.02 0.826 9.85 8.35
16.77 891.40C 0.861 11.18 8.71
18.77 919.95 0.889 12.52 8.99%
2G.77 94B8.68 0.9117 13.85 9.27
22.77 972.41 C.940 15.18 9.5C
24.77 993.68 0.960 16.52 S.71
26.77 1014.38 C.980 17.85 9.91
28.77 1028.21 C.994 19.18 10.65
29.77 1031.71 0.997 19.85 10.08
30.77 1034.77 1.000 20.52 1C.ll
31.77 1032.67 0.998 21.18 10.0S
32.77 1028.72 G.954 21.85 10.05
33.77 1021.97 c.988 22.52 S$.95
GLATTE ZONE
Y(MM) UICM/SE  U/UMAX Y+ U+
0.41 740.95 C.716 181,08 17.4C
0.52 T770.27 Ce T44 229.33 18.09
0.62 1792.18 C.766 276.45 18.61
0«73 80%.95 c.783 222.31 15.02
0.93 839.79 G.812 412.88 15.73
l.14 861.29 C.832 £03.83 20.23
1.34 B879.94 0.850 593.38 2G.67
1.84 915.12 C.t84 815.12 2144S
2.34 941.01 GeS09 1039.29 22.1C
. 2.84 955.75 0.927 1261455 22.54
3.34 974.32 0.942 1483.80 22.8S
3.84 986.80 0.954 L710.05 23.18
44034 S96.61 €.563 1932.83 23.41
5.34 1011.20 Ca977 2383.92 23.75
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P = 12.0MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESChW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHwGLATT UXG
NULL SCHUBSPANNUNG LR/KV
RAUHE IONE
Y(MM)  U(CM/S) U/sUNAX
2.35 6.20 04339
2.85 7.73 0.423
3.35 8.90 0.487
3.85 9.01 C.454
4.85 5.68 0.541
5.85 10.83 0.593
6.85 11.24 0.616
8.85 L2.67 C.694
10.85 13.83 €.757
12.85 l4. 46 C.752
14.85 15.13 Cc.828
16.85 15.83 C.867
18.85 16.65 C.S912
20.85 17.08 C.935
22.85 17.75 0.572
24.85 17.95% 0.983
26.85 1B8.26 1.000
GLATTE ZONE
Y{MM) ULCM/S) U/UNMAX
0.37 4.43 C.242
.48 5.97 0.327
0.59 6.28 C.344
0.69 7.15 0.392
0.90 S.12 C.4S6
1.10 S.88 0.541
1.30 11.12 0.609
1.80 12. R4 C.703
2.3C l4.18 C-776
2.80 14.77 (.3808
3.30 15.38 0.842
3.8¢C 16.03 D.877
4.30 16.27 C.891
5.30 16.84 0.922
6.30 16.97 C.929
7.30 17.61 C.564
8430 17.73 C.9171
5.30 17.94 €.982
10.30 18.00 0.585
11.3Q 18.10 C.S891

B = 0.3 MM

e 0.907E¢04

= 14.35 CM/S
= 14.84 CM/S
= 3G.562 MM
= 28.594 MM
= 11.368 MM
= l.7¢ CM/S
= Lell CM/S
= 0.7155
Y/H U+
l.5¢ 3.52
1.90 4.38
2.223 5.05
2.56 5.12
3.23 5.6C
3.90 6.15
4.56 6.38
5.50 1.18
7.23 7.85
8.56 8.21
9.50 8.56
11.23 8.98
12.56 S.45
13.50 Gub6S
15.23 10.017
16.5¢ 10.16
17.90 10.3¢€
Y+ Us
4.C5 3.6¢
5.25 5.37
6440 5.65
7.54 tab4
9.77 8.21
li.S¢ 8.85%
l4.18 1€.031
19.62 11.55
25.01 12.17¢
30.51  13.29
35.55 13.84
41.39 l4.42
46,12 l4.64
57.58 15.1¢
68.44 15.28
79.2% 15.85
SuelS5 15.95
1C1.C1  l£.14
111.67 1lé.2C
122.72 16.29

P = 12.0MM H = .5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. Uk
MITTL. PROFILGESCHwW. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCH®.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHF ZONE
Y(MM) U(CM/S) U/UNAX
2.34 7.39 0. 300
2.84 S.50 0.386
3.34 1l.14 0.453
3.84 12.00 C.488
4.84 13.28 0.540
S.84 14.01 0.569
6.84 15.47 0.629
8.84 16.75 c.681
10.84 18.87 C.767
12.84 19.39 0.788
14.8% 20.55 0.835
16.84 21.28 C.B65
18.84 22.03 C.895
20.84 23.10 C.939
22.84 23.82 C.568
24.84 24.20 C.584
26.84 24.38 G.551
28.84 24.60 1.000
29.84 24.52 €.597
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 T.46 c.303
0.38 8.17 0.332
0.46 5.68 0.393
0.60 16.70 C.435
0.7¢ 11.85 0.482
0.91 14.9¢C C.569
L.11 15.82 0.6472
1.31 16.177 C.682
l.81 19.00 0.772
2.31 16.71 0.801
2.81 20.85 C.847
3.31 21.417 0.873
3.81 2l.87 C.B89
4.31 22.0¢6 0.8%67
5.31 22.917 0.934
6.31 23.38 C-950
7.31 23.178 C.967
8.31 24.28 0.987
9.31 24.47 0.995

B = 0.3
= 0.125E+
= 19.58
= 20.13
= 39.%962
= 29.866
= 10.097
= 2446
- 1.43
= 0.74173

Y/¢+
« 56
1.8%
2.22
2.5€
3,22
3.89
4.56
5.85
7.22
8.56
5.8

11.22

12.56

13.89

15.22

l6.5¢

17.89

19.22 1

19.8¢

Y+

5.24
5.39
6.9%
9.43
9.89

12.17

15.63 1

l8.48 1

25.58 1

32.€63 1

39.68 1

40.74 1

53.79 1

6G.84 1

74.65 1

89.06 1
103.16 1
117.27 1
131.28 1}

MM

s
CM/S
CM/S

MM
MM
¥u

CM/S
cM/sS

U+

3.01
3.86
4.53
4.98
5.4C
5.7C
6.25
6.81
1.617
7.88
.36
€.65
8.96
$.36
Geb65
S.84
€.91
¢.00
$.97

5.22
.71
6.77
T1.48
8.2
S.7S
1.0¢€
1.73
3.26
3.76
4.58
5.02
5.3C
5.43
6.0€
6.35
6.03
6.98
7.12

P = 12.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GFSCHWIND. UK
MITTL. PROFILGESCHW. LP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
2.34 8.83 c.270
2.84 12.14 0.371
3.34 14.37 C.439
3.84 15.34 0.469
4.84 17.06 C.521
5.84 18.62 0.569
&.8%4 19.70 Ja602
8.84 22.02 C.673
10.84 24.12 C.737
12.84 25.45 C.779
14.84 26.96 0.824
16.84 27.94 0.854
18.84 26.23 C.893
20.84 30.43 €.930
22.8% 31.04 C.948
24.94 31.63 0.967
26.84 32.16 0.983
28.84 32.73 1.000
29.84 32.54 G.994
GLATTE ICONE
YIMM) UICM/S) U/JUMAX
0.37 12.26 C.375
C.38 L2.66 c.3a7
0.49 14.84 C.454
0.60 16.66 0.509
0.70 17.99 0.550
0.91 20.64 0.631
l1.11 22.21 Jet79
1.31 23.21 0.711
L.RL 25.54 C.780
2.31 264517 0.812
2.81 27.55 0.842
3.31 28.35 0.866
3.81 28.92 C.8684
4.31 25.52 C.902
5.31 30.50 C.932
6.31 31.26 C.S55
T.31 3l.62 0.966
8.31 32.12 €.582
S.31 32.3¢8 C.989

B = 0.3 NN
= 0.164E+05
= 25.61 CM/S
= 26.62 CM/S
= 39.962 MK
= 30.451 HM
= 9,512 MM
: 3.27 CM/S
= 183 CM/S
= 0.7620
Y/h U+
1.56  2.7¢C
1.89  3.71
2.22  4.3%
2.56  4.65
3.22  5.22
3.89  5.6$
4.56 6402
5.89 6.72
1.22  1.317
8.56  1.79
$.85  8.24
11.22  8.54
12.5¢  £.93
13.89  §.3C
15.22 9.4S
16.5¢  5.61
17.89  5.83
19.22 10.0C
15.89  $.55
Y+ U+
6.71  6.71
6.51  €.92
8.85 8.12
10.80 9.1l
12.67  9.84
16,37 11.2¢
20,03 12.15
23.68 12.73
32.70 13.97
41.72 14.54
50.74 15.07
59.75 15.51
68.77 15.82
17.75  16.15
$5.82 1€.68
113.8¢ 17.10
131.50 17.3C
145.93 17.57
167.57 11.71

P = 12.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. - UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSPGESCHR .GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) U(CM/S) UZUMAX
2.34 17.84 0.273
2.84 24.18 €.370
3.34 27.74 G.424
3.84 30.00 0.459
4.84 33.81 C.517
S5.84 37.53 0.574
6.84 40.33 0.616
8.84 44.78 0.684
10. 84 48.28 0.738
12.84 51.70 0.790
14.84 54.21 0.829
16.84 56.34 0.861
18.84 5840 0.893
2Q.84 60.34 0.922
22.84 6l.74 0.944
24.84 63.31 C.968
26.84 6435 c.583
28.84 65.43 1.000
29.84 65.38 0.999
30.84 65.09 0.995
GLATTE ZIONE
Y(MM) UICM/S) U/UMAX
0.37 35.14 C.537
0.38 35.31 C.54C
0.49 39.14 C.598
0.60 41.917 0.641
G.70 44.34 C.678
0.91 47.02 C.719
l.11 49.06 G.750
1.31 50.46 G.771
1.81 53.13 C.812
2.31 55.37 0.846
2.81 56.90 0.870C
3.31 58.26 0.890
3.81 59.51 C.910
4.31 6045C €.525
5.31 62.16 C.950
6.31 63.17 C€.965
7.31 64.17 C.981
8.31 64,63 C.948

B = 0.3 MM

= 0.320E+405

= 50.29
= S4.16

CM/S
Cr/s

= 36.562 MM
= 3l.211 MM
= B8.751 ¥M

= 6.55 CM/S
= 3.47 CM/S
= J.7810
Y/H U+
L.56 2.72
1.89 3.69
2.22 4.23
2.56 4.58
3.22 S.16
3.8$ S.73
4.56 6.16
5.89 6.84
T7.22 1.37
8.56 7.86
5.89 8.28
11.22 8.60
12.56 8.5¢
13.89 9.21
15.22 9.43
16.5¢ S.67
17.89 9.82
19.22 S.8S
19.8% 9.98
20.56 5.94
Ye U+
12.73 10.13
13.15 1C.18
16.90 11.29
20.54 12.1C
24.10 12.7E
31.13 13.5¢
38.1C0 l4.14
45.03 14.55
62.19 15.32
79.34 15.56
56.49 16.41
113.64 1€.8C
130,79 17.1¢€
147.94 11.44
182,23 17.52
216.53 18.21
248.45 18.5C
282.42 1B.63
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P = 12.0 MN H = 1.5 NM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

8 = 0.3 MM

U.4€3E+CS

= 73.60C
= 79.55

39.962
31.63¢C
8.332

9.¢1
4.93
J.7915

CM/S
CM/S

MM
MM
MM

CM/S
CM/S

P = 2.0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP .GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV

NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  UICM/S)  U/UMAX
2.33 26.83 €.280
2.813 35.64 0.372
3.33 41.02 0.429
3.83 45.62 C.a17
4.83 51.08 0.534
5.83 55.78 0.583
6.93 59.51 0.622
B8.83 65.45 0.684
10.83 70.95 0.741
12.83 75.15 U.785
14.83 78.51 0.820
16.83 82.417 0.862
18.83 84.88 0.387
20.83 88.11 C.921
22.83 91.31 0.S51
24.83 $2.83 CaST70
26.83 S4.30 C.985
28.83 95.71 1.C00
29.83 $5.33 C.656
30.83 95.2C 0.695
GLATTE ZONE
YIMM)  UlCM/SY U/UMAX
0.39 57.417 G.600
.39 58.29 C.609
U.50 62.43 0.652
0.60 65.53 0.685
Ca7l €7.54 0.706
0.91 70.99 0.742
1.12 73.15 C.T764
1.32 74.96 0.783
1.82 78.90 C.824
2.32 8l.69 0.853
2.82 84.14 C.879
3.32 86.04 C.R99
3.82 87.72 C.SG16
4.32 88.99 C.93¢C
5.32 9l.31 0.954
6432 93.08 C.972
7.32 94.21 C.SB4
8.32 §5.22 C.565

Y/H

1.55
1.89
2.22
2.55
3.22
3.89
4.5¢%
5.89
7.22
6455
9.89
11.22
12.55
13.86
15.22
16455
17.89
19.22
19.89
20.55

18.15
18.74
24.00
29.C3
34.02
43.117
53.50
63,16
E7.17
111.14
135.12
158471
182.62
20é.54
254,37
202.20
250.03
387.87

2.79
3.71
4.27
4.75
5.32
5.81
€.16
6.81
7.39
1.82
8.17
8.58
8.84
S.17
S.41
S.66
S.82
9.9¢
9.92
.51

11.6¢
11.82
l2.6¢
13.2¢
13.7¢
14.4C
14.84
15.2¢
16.CC
16.57
17.C7
17.45
17.7¢
18.05
13.52
18.8¢
19.11
19.31

P = 12.0MM H = 1.5 MM
REYNCLOS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHCEHE HV
PROFILLAENGE RAUH LR
PRGFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  UICM/S) U/UMAX
2.33 38.49 C.274
2.83 5l.88 0.370
3.33 60.20 0.429
3.82 6654 Caa17
4.83 14,48 Ca531
5.83 8l.62 0.582
6.83 87.56 0.624
9.83 96.53 0.661
10.83 104.41 CaT44
12.83 110.42 c.787
14.33 115.47 0.823
16.83 119.64 0.853
18.83 124,56 c.888
20.83 128.7C 0.917
22.83 133.30 C.950
24.83 136.%¢ J.572
26.83 135.01 (.961
28.83 140.33 1.600
29.83 140.07 C.968
30.83 139.81 C.S596
31.83 13%9.29 C.593
GLATTE ICNE
Y{MM) U(CM/S)  U/UMaX
0.38 G0.74 C.647
J.39 Sl.43 C.652
C.50 G6.G4 0.684
0.60 99.38 G.7C8
0.71 10L.47 C.723
0.91 10%.¢4 C.753
lol12 108.71 C.7175
1.32 111.47 0.794
1.82 116.72 C.832
2.32 121.26 C.864
2.82 124.47 C.3887
3.32 127.34 C.907
3.82 1265.71 C.G24
4.32 131.65 c.s38
5.32 135.05 C.962
6.32 137.3Q C.978
7.32 138.57 C.587

B = 0.3 MM
= 0.683E405
= 107.45 CM/S
= 117.11 CM/S
= 36,962 MM
= 31.651 MM
= T.972 MM
= 14.CC CM/S
= 6.9 CM/S
= 0.8005
Y/H U+
«55 2.75
1.865 3.71
2.22 4.30
55 4.78
3.22 £.32
3.89 5.83
4.55 6.25
5.89 €.92
7.22 7.4€
8.55 7.86
9.89 8.2%
11.22 8.54
12.55 8.90
13.89 S.16
15.22 9.52
16.55 S.1715
17.85 9.93
19.22 10.02
19.89 1C.CC
20.55 9.95
21.22 $.65
Y+ U+
25.86 12.98
26450 13.0€
33.54 13.74
41.15 14.22
48.23 14.5¢
62.19 15.11
16.21 15.55
9U.01 15.65
124.17 16.70
158.70 17.35
192.63 17.81
227.16 18.22
261.40 18.5¢
295.63 18.83
364.6¢ 19.32
435.67 19.64
505.84 19.82

P = 12.0 MM H = l.5 MM
REYNGLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUNETR. KANALHGEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHR.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) UICM/S) U/UMAX
2.34 70.22 0.272
2.84 §7.72 C.379
3.34 113.82 C.t4l
3.84 124.53 C.483
4.94 136.19 C.539
5.84 151.03 0.585
6.84 162.22 0.626
B.84 179.09 C. 694
10.84 152.C1 C.744
12.84 201.68 C.782
lé.84 212.41 C.823
16.84 221.29 0.858
18.84 226.94 C.861
20.84 238.29 J.324
22.84 242.55 0.942
24.84 248.98 0.965
26.84 253.88 0.984
28.84 256.417 0.994
29.84 258.02 1.200
30.84 255.96 C.992
3l1.84 255.02 C.588
12.84 254.28 0.985
GLATTE IONE
Y{MM} UICM/S) U/UMAX
0.37 173.63 C.673
0.38 173.69 C.673
043 177.01 C.686
C.49 180.00 C.698
0.59 185.12 0.717
0.70 15U.l6 C.737
0.90 196.31 C.761
lell 202.63 0.785
1.31L 207.96 0.806
1.81 218.17 0.846
2.31 224.98 0.872
2.81 231.75 0.898
3.31 236.43 C.61l6
3.81  24C.70 0.933
4.31 243.88 0.945
5«31 248.77 C.964
6.31 252.30 C.S78

B = 0.3 MM
= 0.132€E+06
= 194.76 CM/S
= 214.4C CM/S
= 35,962 MM
= 33.043 MM
= 6.919 MM
= 25.84 CM/S
= 11.83 CM/S
= 0.8266
Y/F U+
1. 56 2.72
l.86 3.78
2.23 4.4C
2.56 4.82
3.23 5436
3.89 5.84
4.56 6.2E
5.89 6.63
7.23 7.43
8.56 1.80
S.8S €.22
11.23 6.5¢
12.56 8.90
13.85% 9.22
15.23 9.4C
16.56 9463
17.8S $.82
15.23 9.92
15.89 S.98
20.56 5490
2la23 S.87
2..89 S.B84
Y+ U+
45.33  14.6E
46.74 L4.65
53.61 14.87
€0.33 15.22
73.44 15.6¢
86032 16.0¢
111.7C 16.6C
136.84 1T.14
l€1.E5 17.56
223.75 18.45
2B85.63 19.03
347.5C 15.6C
409.38 19.95
471.26 20.35
£33.14 20.62
€56.89 21.04
7680.65 21.34

RAUHE IONE
Y{MM)} ULCM/S) U/UMAX
2.33 127.10 0.286
2.83 169.1C C.38¢C
3.33 200.33 C.450
3.83 216.64 0.487
4.83 242.36 C.544
583 264.42 0.594
€.83 279.85 0.629
8.83 306.40 C.688
10.83 331.86 0.746
12.83 351.617 0.790
14.83 367.58 0.826
16.83 381.93 0.858
18.83 365.36 0.888
20.83 407.66 0.916
22.83 420.2S C.944
24.83 428.52 0.963
26.83 437.89 C.584
28.83 442.117 C.993
29.83 444.76 0.999
30.83 445.15 1.000
31.83 442.56 0.994
32.83 440.55 {.950
GLATTE ZONE
Y({MM) UICM/S) U/sUMAX
0.37 311.33 0.699
0.38 313.84 C.705
0.39 315.02 C.708
U.50 325.86 C.732
0.61 333,27 G745
0.71 340.35 0.765
0.92 353.00 G.793
1.12 362.27 0.814
1.32 37C.32 C.832
L.82 386.58 C.868
2.32 397.86 C.894
2.82 407.18 0.515
3.32 414.31 0.631
3.82 420.34 C.544
4,32 425.41 C.556
5.32 432.48 0.972
6.32 437.174 0.983

B = 0.3 MM
= 0.229E+06
= 336.5% CM/S
= 372.94 CMN/S
= 39,562 MM
s 33,333 MM
= 6.630 PM
= 44.80 CM/S
= 19.GE CM/S
= 0.8341
Y/H us
1.55 2.84
1.88 3.717
2.22 4.41
2455 4.84
3.22 S.41
3.88 5.90
4455 6.25
S.88 6.84
7.22 T.41
8.55 1.85
9.88 8.2C
11.22 8.52
12.55 8.82
13.88 9.10
15.22 G.38
16.55 S.5¢
17.88 S.77
198.22 9.87
19.88 $.93
20.55 S.94
21.22 S5.88
21.88 5.83
Y+ U+
78.15 15.58
80.52 15.71
82.88 15.77
165.78 16.31
127.57 16.68
149.79 17.03
192.83 17.67
235.48 18.12
2771.92 18.53
382.%8 15.35
488,02 15.91
£93.06 20.38
€69.72 20.74
803.14 21.04
510.26 2128
1120.86 2l.64
1331.42 21.S1
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P = 12,0 MM H = 1.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHR.RAUH UXR
SCHUBSP.GESCHW.GLATY UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) UICM/S) UZuMAaX
2.33 304.66 C.29C
2.83 403.10 0.383
3.33 471.63 C.448
3.83 Sl2.12 0.487
/-83 573.10 0.542
$e83 617.47 0.587
6.83 657.31 0.625
8.83 1726.48 C.690
10.83 780.29 0.742
12.83 82l1.40 C.781
14.83 864.05 0.821
16.83 898.08 0.854
18.83 930.55 0.384
20.83 660.10 C.913
22.83 985.70 0.937
24.83 1010455 C.560
26.83 1027.80 0.977
28.83 1043.37 €.992
29.83 1047.57 C.996
3¢.83 1052.11 I.GoC
31.83 1050.37 €.968
32.83 1048.79 0.997
33.83 1040.91 0.989
GLATTE ZONE
YIMM)  UICM/S)  U/UMAX
0.37 766456 0.729
0.38 76%5.49 C.731
C.39 773.89 0.736
0.50 796.73 0. 760
0.61 820.88 €.780
0.71 838.34 G.757
0.52 B66.48 0.824
I.l2 887.12 0.843
1.32 905.38 G.861
1.82 938.49 0.892
2.32 962.04 C.914 1
2.32 981.71 0.633 1
3.32 996.26 0a847 1
3.82 1008.84 0.959 1
4432 1018.49 C.968 1
5.32 1031.61 G.581 2

B = 0,3 MM

0.538E406

= 787.01
= B884.08

39.962
34.116
5.847

105.6$
43.75
0.8537

CN/S
CM/S

MM
MN
vM

CM/S
CM/S

Y/H (VE3

.55
1.88
2.22
2455
3.22
3.88
4.55
5.88
1.22
8455
.88
11.22
12.55
13.8€
15.22
16.55
17.88
19.22
1S.EE
20.55
21.22
21.88

22.55

2.88
3.81
4a46
4.85
5436
S
6.22
€.817
7.38
1.717
8.18
8.5C
g.8¢
S.08
9.33
5.56
9.73
9.87
5.61
9.9¢
5.94
9.52
S.85

-84

Y+ U+

172.32
177.55
182.75
233,26
282.1¢€
330.28
425420
519.24
€12.¢€2
844.48
G76.1C
307.172
536,34
166485
$97.93
465,81

17.52
17.55
17.569
18.28
1E.7¢
19.1¢
15.8C
26.28
20.65
21.45
21.96%
22.44
22.17
23.06
23.28
23.58

P = 4«0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHCEHE HYV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT LUXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ICNE
Y(MM}  U(CM/S)  U/UMAX
l.66 S.36 G.531
2.16 11.01 C.625
2.66 11.88 0.674
3.16 12.55 C.712
3.66 12.96 C.737
4.66 13.63 C.773
5.66 14.23 c.807
6.66 14.74 C.836
8.66 15.42 C.875
10.66 16.06 c.S11
12.66 l6.72 0.949
l4.6¢6 17.10 0.970
16.66 17.37 C.985
18.66 17.58 0.997
20.66 17.62 1.000
GLATTE ZIONE
Y{MM)} UICM/S) U/UMAX
0.37 3.21 G.182
U.38 3.44 G.165
0.39 3.45 C.166
0.41 3.86 0.21¢9
0.42 3.67 0.208
0.52 4.63 0.263
0.63 5.30 C.301
0.73 5.62 0.316
0.94 7.18 C.408
l.14 8.39 0.476
l.34% G5.36 C.531
L.84 10.78 C.612
2.34 12.18 C.691
2.84 12.71 C.721
3.34 13.41 C.761
3.84 13.82 CeT84
4.34 14.22 C.807
5.34 14.92 C.847
6.34 15.13 €.858
7.34 15.61 0.886
8.34 16.02 €.909
9.34 16.20 C.918
10.34 16.48 0.935
11.34 16.76 Ce951
13.34 17.14 C.972
15.34 17.46 €.991
17.34 17.57 0.997

B = 1.5 MM
= 0.988E+04
= 14,50 CM/S
= 14.54 CM/S
= 36.813 MM
= 22.027 w¥
= 17.786 MM
= l.0S CM/S
= 0.98 CM/S
= 0.5533
Y/H U+
3.31 8.58
4.31 10.09
5.31 10.89
6.31 1l.51
7.31 11.92
9.31 12.50
11.31 13.C5
13.31 13.5¢
17.31 l4.14
2l.31 14.73
25421 15.34
29.31 15.68
33.31 15.93
37.31 16.12
4le 31 1€.1¢
Y+ U+
3.37 3.28
3.47 3.51
3.57 3.52
3.61 3.94
3.17 3.74
4.15 4.73
5.71 5.41
6.64 S.74
8.50Q 7.33
10.33 8.5¢
12.1¢€ $.56
16.69 11.60
21.22 12.43
25.75 12.917
30.27 13.6S
34.80 1l4.11
39.33  14.52
48.38 15.23
57.44 15.44
€6.5C 15.93
15.55 16.35
84.61 16453
93.66 16.82
102.72 17.10
120.82 17.49
138.94 17.82
157.05 11.92

P = 4.0 MM H = (0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHw. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RaAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW<RALH UXR
SCHUBSP .GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) U(CM/S) U/7UNMAX
l.66 12.79% 0.551
2.16 14.32 0.616
2.66 15.42 C.664
3.16 16.07 C.662
3.66 16.53 C.712
4.66 17.56 C.756
5.66 18.33 0.789
6.66 18.88 C.812
8.66 20.05 0.863
10.66 20.85 0.897
12.66 2l.66 9.932
14.66 22.24 G.557
16,66 22.76 C.58C
1B.66 23.00 C.990
20.66 23.24 1.000
GLATTE ZONE
YI{MM) U(CM/S) U/UMAX
0.37 5.65 0.243
0.38 6.05 0.260
0-39 6.31 0.271
Codl 7.01 0.302
0.42 6.08 0.262
0.52 1.20 0.310
0.6 8. 66 C.373
0.73 .60 0.413
(.94 11.26 U.484
1.14 12.45 C.536
1.34 13.90 0.598
l.84 15.46 0. 665
2.34 16.82 0.724
2.84 17.68 0.761
3.34 18.30 C.788
3.84 18.72 0.805
4.34 18.98 C.817
5.34 19.79 C.852
6.34 20.44 0.879
7.34 20.63 0.868
8.34% 20.95 C.901
9.34 21.38 0.520
10.34 21.80 0.938
11.34 22.14 0.953
13.34 22.63 0.574
15.34 23.18 C.598
17.34 23.23 1.200

B = l.5 VMM
= U.1l18E+05
= 19.80 CM/S
= 19.91 CM/S
= 39.B813 MM
= 21.437 MM
= 18.375 MM
= 1.39 CM/S
= 1.2 CM/S
= 0.5385
Y/H U+
3.21 S.2C
4.31 10.29
5.31 11.06
6.31 11.55
7.31 11.89
9.31 12.62
11.31 13.18
13.31 13.57
17.31  14.41
21.31 14.99
25.31 15.57
29.31 15.99
33.31 lé€.3¢
37.21  1é.54
4l.31 16.7C
Y# U+
4al4 4435
4457 4.170
4.171 4.9C
4.84 544
4.97 4.172
6426 5.56
T.52 6.173
g8.75 71.45
11.22 8.74
13.65 S.66
16.06 1u.8C
22.04 12.91
28.C2 13.C¢
34.00 13.73
39.959 14.21
45,97 14.52
5195 14.73
€3.51 15.317
75.87 15.87
87.83 16.02
S9.55 16,27
111.48 16.60
123.41  16.92
135.34 17.19
158.82 17.57
182.62 18.0C
2C6.43 18.04

P = 440 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHRm. UP
VOLUMETR. KANALHCEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHRLGLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) UICM/S) U/UMAX
L.66 16.43 0.564
2.16 17.67 0.617
2.66 1S5.15 0.5658
3.16 20.13 C. 691
3.66 20.73 0.712
4.66 21.97 0.755
5.66 22.84 C.784
6.66 23.59 C.810
8.66 25.01 C.855
10.66 25.87 C.889
12.66 26.93 0.925
14.66 27.92 0.659
16.66 28.43 0.976
18.66 28.9¢6 €C.595
20.66 29.12 1.000
GLATTE IONE
Y(MM) U(CM/S)  U/ZUMAX
0.37 S.08 0.312
0.38 S.35 0.321
0.38 .53 0.327
0.41 9.62 0.3230
0.42 10-19 C.350
0.52 11.19 C.384
0.63 12.69 C.436
G.73 13.87 0.476
0.94 15.66 0.538
l.14 17.43 0.599
la34 18.44 €.633
1.84 20.34 C.69%
2.34 21.38 C.734
2.84 22.36 C.768
3.34 22.64 0.778
3.8¢4 23.37 C.802
4.34 23.88 C.820
S5.34 24.62 0.845
€.34 25.32 C.870
T.34 25.93 C.B891
8.34 26.39 G.906
5.34 27.00 0.927
10.34 27.34 €.939
11.34 21.71 C.854
13.34 28.35 0.974
15.34 28.89 C.952
17.34 29.11 1.000

B = La5 MM

= 0.148E+405
= 24.67 CM/S
= 25.13 CM/S
= 39,813 MM
= 20.522 NN
= 19.250 MM
= 1.67 CM/S
= 1.62 CM/S
= 0.5155
Y/H U+
3.31  9.84
4.31 10.7¢
5.31 11.47
6.3l 12.05
.21 12.41
9.31 13.1¢
11.31 13.67
13.31  14.12
17.31  14.97
21.31 15445
25.31  16.12
29.31  16€.71
33.21 17.02
37.31  17.34
41.31 17,42
Ye U+
5.61 5.6l
5.78  5.77
5.65 5,88
6.12 S.S4
6.28  6.25
7.51  €.51
9.5C  7.84
11.66 8457
14.11  S.67
17.20 1C.T7¢
20.25 11.3$
27.78  12.5¢
35.41 13.21
43.28 13.81
50.52 13.98
58.08 l4.43
65.63 14,75
80.74 15.20
95.86 15.64
110.7C  16.01
125.17 16430
14C.85 16.68
155.62 16.88
171.G0  17.15
201.15 17.51
231.3C 17.34
261.45 17.98

LOL



P = 4.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
M[TTL. PROFILGESCHWw. UP
VOLUMETR. KANALFOEHE HYV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR

SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM}  UICM/S)  U/UMAX
L.66 32.00 0.533
2.16 35.13 0.586
2.66 37.17 C.620
3.16 38.87 0.648
3.66 40.45 C.674
4,66 42.69 C.711
5.66 44.92 0.749
6.66 46.78 c.780
8.66 49.87 C.831
10.66 52.41 0.873
12.66 54421 0.903
14.66 55.95 C.933
L6.66 57.¢6 C.961
18.66 58.70 C.978
20.66 56.57 0.993
22.66 60.G0 1.000
24.66 59.74 0.996
GLATTE ZICNE
Y(MM) UICM/S) U/UMAX
0.37 25.69 0.428
C.38 25.96 0.433
0.39 26.33 0.439
0.4l 26.9U 04448
0.42 26.92 Ce44S
0.52 30.83 0.514
0.63 32.72 0.545
0.73 34.5C 0.5175
0.94 37.27 0.621
l.14 39.28 0. 655
1.34 40.81 C.68C
1.84 43.16 0.719
2.34 44,82 C.747
2.84 46.13 C.769
3.34 47.39 C.790
3.84 48463 C.810
4.34 49.38 0.823
5.34 5l.22 C.854
6.34 52.57 C.876
T.34 54.03 C.9501
B34 55.12 C.919
G434 56.20 G.937
10.34 51.05 CeS51
ile34 57.78 U.962
13.34 58.97 J.983

B = l.5
= U.294E+
= 49.12
= 51.01
= 36,813
= 24.875
= 14.938
= 3.72
= 2.88
= 0.6248

Y/H
3.31
4.31
5.31 1
6.31 1
7.31 1
9.31 1

11.31 1

13.31 1

17.31 1

2l.31 1

25.31 1

29.31 1

33.31 1

37.31 1

4l.31 1

45.31 1

49.31 1

Y+
9.9E

10.28

10.58

10.88

11.18

14.08 1

16.50 1

19.68 1

25.171 1

3u.47 1

35.8¢ 1

49.21 1

62.40 )

15.12 1

89.04 1
102.35 1
115.67 1
142.30 1
168.94 1
185.57 1
222.2C 1
248.84 1
2715.47 1
302.10 2
357.11 2

NM

05
CcwF/S
CM/S

[T
MM
LT

cH/S
CM/S

8.61
5.45
Ca.GC
Ce45
0.86
l.48
2.G8
2.58
.41
4.09
4.58
5.05
5.50
5479
6.02
6.13
6.C¢

B.92
S.01
Sa.l4
G.332
9.34
C.76
1.35
1.67
2453
3.63
4.1€
4.98
5.55%
6.01
6.45
6.87
7.13
7.77
8.24
8.75
Se13
S.5C
9.80
0.05
Gott

P = 4.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
l.66 47.91 0.527
2.16 52.22 0.575
2.66 55422 0.608
3.16 57.86 0.637
3.66 60442 0.665
4.66 64.44 0.709
5.66 67.517 Ce744
6.66 70.30 G774
8.66 74.73 G.822
10.66 78.22 C.861
12.66 81.52 0.897
14.6¢ 84.21 0.927
16.66 86.49 0.952
18. 66 88.43 C.973
20.66 89.97 C.360
22.66 90. 80 1.200
24.6¢€ S50.85 1.000
GLATTE ZICNE
Y{MM) UICM/S) U/UMAX
0.37 46.72 0.514
0.38 47.05 C.518
0.36 47.46 0.522
Q.41 48.11 0.530
0.42 48.60 C.535
0.52 52.48 0.578
V.63 54.87 0.604
0.73 57.14 C.629
0.94 59.92 0. 659
1.14 62.11 C.684%
1.34 63474 0.702
l.84 66099 0.737
2.34 69.55 0.766
2.84 11.617 0.789
3.34 73.59 0.810
3.84 75.08 0.826
4.34 76455 0.843
5.34 79.20 0.872
6.34 81.36 G895
T.34 83.33 C.917
8.34 B4.95 0.935
9434 86.52 C.652
10.34 87.67 0.965
11.34 88.77 C.977
13.%4 90.26 0.993

B = 1.5 MM
= 0.442€E+05
= 73.86 CM/S
= T8.02 CM/S
= 3G.813 MM
= 25,384 NM
= l4.428 KM
= SeT1 CM/S
= 4.3C CM/S
= 0.637¢
Y/H u+
3.31 8440
4.31 SelS
5.31 .68
6.31 10.14
7.31 1C.55
9.31 11.25
11.31 11.84
13.31 12.32
17.31 13.1C
21.31 13.71
25.31 14.28
29.31 14.76
23,31 15.1¢
37.31 15.49
4l.31 15.76
45,31 15.92
49.31 15.62
Y+ U+
14.90 10.86
15.35 1C.54
15.80 11.03
16.25 1l1.18
16.65 11.3C
2l.02 12.2C
25.24 12.75
29.38 13.28
37.58 13.53
45.71 14.44
53.79 14.82
73.28 15.57
93.16  16.17
113.C4 16.6¢
132.62 17.1C
152.8C 17.45
172.€8 17.75
211.92 18.41
251455 18.91
291.25 1%.37
330.92 19.74
370.58 20.11
410.24 20.238
451.01 20.63
530.53 2(.98

P = 4.0 MM H = 0,5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. V1.4
MITTL. PROFILGESCHWh. UP
VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHR-RAUH UXR

SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM) UI(CM/S) U/UMAX
1.15 62.30 C.465
l.66 69.84 0.521
2.16 76.05 C.568
2.66 80.82 C.603
3.16 84.91 0.634
3.66 88.893 0.663
4.66 94.32 0.704
5.66 97.39 0.727
6.66 102.95 C.769
8.66 109.62 c.81s8
10.66 114.52 0.855
12.66 119.10 0.889
l4.66 123.1¢C C.919
16.66 126.44 C.944
18.66 129.51 C.967
20.66 131.85 C.584
22.66 133.6€6 €.998
24.66 133.94 1.0C0
GLATTE ZONE
Y{MM) U(CM/S) UZUMAX
Q.37 76.08 0.568
0.38 76.58 C.572
V.42 78.52 0.586
C.52 82.78 C.618
0.63 85.62 0.639
.72 87.66 0.657
0.94 91.62 0.684
lol4 S4.10 0.703
.34 F6442 0.720
1.84 10l.10 0.755
2.34 104.98 0. 784
2.84 108.09 C.807
3.34 11C.79 0.827
3.84 113.25 0.845
4.34 115.21 C.860
534 118.91 C.888
6.34 122.10 C.S12
7.34 124.67 0.631
A.34 126.95 C.548
9.34 128.83 0.962
10.34 130.95 C.978
1i.34 132.(8 C.986
13.34 133.¢€0 0.997

B = 1.5 MM
T 0.652E¢05
= 10R.84 CM/S
= 115.6G CM/S
= 36G.813 MM
= 264313 MM
= 13.500 MM
= 8.6Q0 CM/S
= 6s16 CM/S
= 0.6609
Y/H U+
2.31 T.24
3.31 8.12
431 8.8¢
5.31 S.4C
6.31 9.87
7.31 10.32
9.31 10.97
11.21 11.32
13.31 11.97
17.31 12.715
21.31 13.31
25.31 13.85
29.31 14.31
33.31 1l4.7C
37.31 15.0€
4l.31 15.33
45.31 15.54
49,31 15.57
Y+ U+
21.39 12.35
22.04 12.43
23.66 12.15
30.19 13.44
3. 14 13.5C
42.08 14.2€
53.81 14.817
65.45 15.27
77.03 15.65
105.70 16441
134.38 17.0G4
163.06 17.54
16173 17.9¢
220441 18.38
249,08 1E.70
206444 15.30
3¢3.80 19.82
421.15 20.24
478.50 20.61
£35.8¢ 2C.91
£90.32 21.26
645.81 21.44
159.68 21.69S

P = 4.0 MM H = 0.5 MM B = 1.5
REYNOLDSZAHL RE = 0.984E+
MITTL. GESCH®WIND. UK = 147.26
MITTL. PRGFILGESCHW. UP = 157.8C
VOLUMETR. KANALHOEHE HV = 3S.813
PROFILLAENGE RAUH LR = 26.991
PROF ILLAENGE GLATY LG = 12.822
SCHUBSP.GESCHW «RAUH UXR = 11.93
SCHUBSP «GESCHR.GLATT UXG = 8.22
NULLSCHUBSPANNUNG LR/HV = Q.6779
RAUHE ZONE
YIMM) U(CM/S) U/UMAX Y/H
1.69 S4.75 0.519 3.3
2.19 103.88 0.569 4.37
2.69 111.01 0.6C9 5.317
3.19 115.65 0.634 637
3.65 119.96 C.658 7.37 1
4.69 127.60 C.699 $.37 1
5.69 134,25 0.736 11.37 1
6.69 139.47 0. 765 13.37 1
8.69 147.88 0.811 17.37 1
10.69 155.16 G.851 21.37 1
12.69 160.61 c.880 25.37 1
14.69 166.14 0.911 29.37 1
L6699 170.93 C.937 33,37 1
18.69 175.04 0.960 37.37 1
20.65 178.62 C.979 41.37 1}
22.69 181.00 C.992 45.37 1
24.69 182.42 1.000 49.37 1
26.69 18l.8U 0.997 53.37 1
GLATTE IONE
Y{MM) UICM/S) U/UMAX Y+
0.37 112.86 C.616 32.09 i
0.38 113,32 C.621 33.07 1
0.49 117.55 C.644 42.52 1
Ce60 120.82 C.662 51.65 1
0.70 123.34 C.676 60.48 1
0.91 127.16 0.697 78.13 1
l.11 130.87 C.717 $5.61 1
1.31 133.93 C.734 113.00 1
1.81 140.57 0.771 156,06 1
2.31 145.60 C.798 169.06 1
2.81 145.91 c.822 242,13 1
3.31 153.16 C.840 284.51 1
3.81 150.32 0.857 227.44 1
4431 159.38 C.874 3270.28 1
5«31 163.96 C.899 455,16 1
6.31 168.35 €.923 540.87 2
7.31 171.55 C.340 626.54 2
.31 174.58 0.957 T12.22 2
Se31 176.89 C.970 797.50 2
10.31 178.63 0.979 803,51 2
11.31 180.12 C.987 566498 2

MM

as
CM/S
CN/S

MM
MM
NN

CM/S
cM/S

71.54
8.71
9.3C
9.6
0.05
0.6S
1.25
1.69
2.39
3.00
3.46
3.92
4032
4.67
497
S5.17
5.29
5.23

3.72
3.78
4.2
4.69
5.0C
Sa4€
5.61
6.28
7.CS
7.7C
8.23
8.62
9.01
943E
9.63
0.47
C.86
1.23
1.51
l.72
1.9C

col



P = 4.0 MM H = 0.5 MM
REYNQLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCKFWw. UP

VOLUMETR. KANALHOEHE HV
PROFILLAENGE RAUH LR
PRCFILLAENGE GLATT LG

P = 4.0 MM k= 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIAND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHQERE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

P = 4.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PRCFILGESCHW, UP

VOLUMETR. KANALHBOEHE Hv

B = L.5 MM
= 0.256E+06
= 392.03 CM/S
= 417.72 CH/S

= 3G.813 MM

P = 4.0 MM H = 0.5 MM B = 1.5 MM
REYNOLDS ZAHL RE = 0.130E+06
MITTL. GESCHWIND. UK = 196.76 CM/S
MITTL. PROFILGESCHRa UP = 210.65 CM/S
VOLUMNETR. KANALHOEHE HV = 36,813 MM
PROFILLAENGE RAUH LR = 28.197 MM
PROFILLAENGE GLATTY LG = 11.616 WM
SCHUBSP.GESCHR .RAUH UXR a 16.
SCHUBSP.GESCHW.GLATT UXG = lU.;Z %:;2
NULLSCHUBSPANNUNG LR/HV = 0.7082
RAUHE ZONE
Y{MN} UICM/S) U/UMAX Y/H U+
1.68 127.61 0.521 3.35 T.76
2.18 139.29 0.569 4.35 8.47
2.68 147.14 C.601 5.35 8.95
3.18 155.03 0.633 6.35 S.413
3.68 162.17 0.662 7.35 9.8¢
4.68 171.63 0.701 9.35 10.44
5.68 179.41 G.733 11.35 1C.91
6.68 186.56 C.762 13.35 1l.34
8.68 198.11 C.809 17.35 12.05
10.68 207.03 0.84¢ 2l.35 12.59
12.68 215.25 C.879 25.35 13.09
l4.68 222.35 C.908 29.35 13.52
16.68 228.74 0.934 33.35 13.91
18.68 234.17 C.556 37.35 14.24
20.68 238.79 C.975 41.35 14.52
22.68 242.10 C.589 45.35 14,72
264,68 244.85 1.000 49.35 14.8%
26468 243.34 0.994 53.35 14.75
GLATTE ZONE
YIMM) ULCM/S) U/UMAX Y+ U+
0.37 151.58 0.619 40.34  14.3¢
0.38 152.29 C.622 4l.66 14.43
0.39 152.23 0.622 43.08 14.42
0.41 153.17 C.626 44.29 14.51
0.42 153.60 0.627 45.50 l4.5%
0.43 154.52 0.631 46.60 1l4.64
0.50 158.1¢6 0. 646 54.73 14.98
0.61 162.22 C.663 66.21 15.37
Cal7l 165.47 C.676 77.49 15.617
0.92 171.55 0.1701 G5.7€ 16.25
1.12 176.24 G.72u 121.82 16.69
1.32 180.8l1 0.738 143.78 17.13
1.82 189.51 C.174 168.13 17.55
2.32 196.37 0.802 252.417 18.60
2.82 201.95 0.825 206.81 19.12
3.32 206.97 J.845 3elalée 19.61
3.82 2ll.41 C.863 415.5C 20.03
4.32 215.15 0.879 46B8.74 20.36
5.32 221.39 0.904 577.171 20.97
6.32 226.98 Ce927 €E5.55 21.5C
.32 231.13 C.944 154.02 2Z1.89
8.32 235.05 C.960 502.45 22,21
9.32 237.75 0.971 101u.88 22.52
10.32 240.10 0.981 1119.31 22.74
11.32 24l.61 G.98T 1227.74 22.86

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
YIMM) U{(CM/S) U/UMAX
1.69 161.18 0.527
2.19 175.13 0.573
2.65 1B6.4l 0.610
3.19 194.43 0.636
3.6 202.29 0.662
4.6G9 214.50 G.703
5.69 225.18 0.737
6.69 232.93 0.762
B8.69 247.48 6.810
10.69 257.67 0.843
12.69 268.41 c.878
14.69 277.14 0.907
16.65 284.176 0.931
18.69 25l.87 Ce555
20.69 298.61 0.977
22.69 3C2.78 C.990
24.69 305.71 1.000
26.69 304.31 C.565
CLATTE ZONE
Y(MM) U{CM/S} U/UMAX
0.37 193.26 0.632
0.38 163.93 C.634
0.35 1S4.64% 0.637
0.41 195.25 0.63%
0.42 196.64 0.6413
C.49 200.93 0.657
0.6c 205.52 0.672
3.70 209.715 0.686
C.91 217.52 Gu712
lell 223.3C C.730
1.31 228.67 0.749
l.81 240.06 0.785
2.31 248.46 0.813
2.81 255.133 U.835
3.31 261.55 C.956
3.81 266.12 C.871
4.31 271.00 0.886
5.31 278.27 C.910
6.31 284.50 0.931
7.31 289.76 C.548
8.31 293.77 G.961
9.31 297.83 0.974
10.31 300.34 c.982
11.31 392.22 0.989

B 2 1.5 MM
= 0al61E+C6
= 245.02 CM/S
= 263.96 CM/S
= 39,813 NM
= 28.409 MM
= 1l.404 WM
= 2u.54 CM/S
= 12.01 CM/S
= 0.7136
Y/H U+
3.37 7.85
4037 8.53
5.37 9.08
6.317 Se41
7.317 9.85
«271 10.4¢
11.37 1C.S6
13.37 11.34
17.37 12.05
21.37 12.55
25.371 12.01
29.37 13.49
33.37 13.8¢
37.37  14.21
4l.37 14.54
45,37 l4.74
49.37 14.88
53.37 14.82
Y+ U+
49.49 14.85
§0.99 l4.9C
52.48 14.S6
53.66 15.00
55.44 15.11
65.56 15.44
19.64 15.7S
93.48 16.12
120,75 1€.72
147.77 11.1¢€
174.65 17.6C
24l.18 18.45
307.70 19.09
374.21 19.62
44qU.73  20G.1C
5C7.24 2C.45
572.41 20.83
7C5.12 21.38
837.84 Z2l.8¢
$70.56 22.21
1103.27 22.58
1235.99 22.89
12€68.71 23.08
1501.42 23.22

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  U(CM/S) U/UMAX
l.66 238.33 0.537
2.16 257.60 c.581
2.66 273.00 0.615
3.16 285.18 C.643
3.66 295.79 0.667
4.66 313.30 0.706
5.66 325.70 C.734
6.66 338.07 0.762
8.66 358.00 0.807
10.66 375.79 0.847
12.66 389.15 C.877
l4.66 402.178 C.908
16.66 412.50 C.931
18.6€6 423.71 0.955
20.66 432.45 C.975
22.66 439.27 C.990
24466 443.74 1.000
26.66 442.40 C.997
GLATTE ZONE
Y(MM)  UICM/S)  U/UMAX
0.37 287.18 0.6417
0.38 288.206 C.65C
0.39 288.27 C.65C
0.41 289.91 C.653
0.42 252.15 C.658
0.43 292.14 0.658
0.44 292.33 C.65%
0.45 292.75 C.660
0.52 296.49 C.668
G.03 305.14 3.688
.73 312.08 0.703
U.94 322.93 C.728
l.14 332.07 Ca748
L.34 339.15 J.764
l.84 355.39 0.801
2434 36T.45 c.828
2.84 376,064 U.B849
3.34 384.60 G.867
3.84 391.38 0.882
4.34 397.58 C.896
5.34 408.19 C.920
6.34 416.56 c.939
T.34 423.63 C.G55
B.34 429.90 0.969
9.34 434.10 C.578
10.34 437.78 c.987
L1.34 440.38 C.992

B = 1.5 MM
= 0.234E406
= 357.07 CM/S
= 385.81 CM/S
= 39.813 MM
= 28,403 MM
= 1l.41C MM
= 29.54 CM/S
= 18.72 CM/S
= 0.7134
Y/H U+
3.31 B8.07
4.31 8.72
5.31 9.24
6.31 S.65
7.21 1C.01
9.31 10.61
11.31 11.03
12.31  11.44
17.31 12.12
21.31 12.72
25.31 13.17
26.31 13.63
33.31 13.98
37.31 14.35
41.31 l4.64
45.31 14.87
49.31 15.02
£€3.31 14.98
Y+ U+
70.87 15.34
73.02 15.4C
75.15 15.40
77.28 15.48
79.39 15.6C
Ble4S 15.6C
3,571 15.61
B85.65 15.64
99.99 15.84
120.02 1€.3C
139.7¢ 16.61
178.74 17.25
217.35 17.74
255.85 18.11
251.10 18.98
446.35 19.63
541,60 2C.12
£36.85 2C.54
132.11  2C.9C
827.36 21.24
1017.86 21.80
1208436 22.25
1368.87 22.63
1589.37 22.96
1779.88 23.16
1970.38 23.38
2160. €8 z3.52

PROF ILLAENGE RAUH LR = 28.955 MM
PROF ILLAENGE GLATT LG = 10.857 KM
SCHUBSP.GESCHR.RAUH UXR = 32.49 CM/S
SCHUBSP.GESCHWGLATT UXG = 19.90 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.7273
RAUHE ICONE
Y(MM) UICM/S) U/UMAX Y/H Us
L.63 245.36 0.510 3.25 1.55
2.13 265.317 0.560 4.25 8.29
2.63 28%.43 C.602 S5a25 8.91
3.13 304.76 0.634 6.25 9.38
3.63 316.65 0.659 7.25 9.74
4.63 336.38 C.700 9.25 10.35
5.63 352.35 0.733 11.25 10.84
6.63 366437 C.762 13.25 11.27
8.63 3817.07 0.805 17.25 1l1.91
10.63 406.87 0.846 21.25 12.52
12.63 423.31 Cc.880 25.25 13.03
14.63 437.01 0.909 29425 13.45
16.63 44S.16 C.S534 33.25 13.82
18.63 459.34 0.955% 37.25 l4.l4
20.63 468.65 0.9715 41.25 l4.42
22,63 476.33 J.991 45.25 14.6¢&
24.63 480.85 1,009 49.25 14.80
26.63 480.26 Ge999 53.25 l4.78
28.63 478.17 C.594 57.25 l4.72
GLATTE ZONE
Y(MM) UICM/S) U/UMAX Y+ U+
0.37 308.57 0.642 75.85 15.51
0.38 308.96 0.643 78.15 15.523
0.39 310.26 G.645 80.44 15.59
0.41 311.85 C.646 €2.51 15.617
0.45 316.64 0.659 5l.46 15.61
0.56 326.28 C.679 113.22 16.4C
0.66 334.67 0.696 134.15 16.82
U.76 342.23 Ca712 155.14 17.20
0.97 353.79% C.736 156.60 17.18
l.1?7 362.52 0.754 237.73 18.22
1.37 37l.52 C.773 £78.63 1B.61
1.87 387.86 0.807 380.10 19.45
2.37 400.37 0.833 48l.57 20.12
2.817 411.09 G.855 583.04 20.66
3.37 415.48 0.872 682.89 21.08
3,87 426.82 C.888 T84.12 2l.45
4.37 433.37 0.901 €85.35 21.78
5,37 44%4.217 0.924 1€87.81 22.33
6.31 453.46 €.943 1287.23 22.7S
T.37 461.45 9.960 1489.21 23.1S
8.37 467.21 (.$72 1£SL.19 23.48
9.37 472.22 0.582 1€63.17 23.73
10.37 4715.70 0.589 209U.20 23.91

€01



P = 4.0 MM H = 0.5 MM PR = ].5 MM
RPEYNOL DS ZAHL RE = Q,148E+06
MITTLe. GESCHWIND. UK = S54l.J6 (M/S
MITTL. PROFIIGFSCHW, NP = S79.5) CM/S
VOLUMETR, KANALHOEHF HV = 39,413 NM
PROF ILLAENSF RAIIH LR = 29,376 MM
PROFILLAFNGE GLATT LG = 10.424 MM
SCHUBSP.GFSCHWSRAUH UXR = 44,68 tN/S
SCHUNSP.CESCHR.GLATTY UXG — 6.6 (M/S
NULLSCHURSPANNUNG  LR/ZHV = 1.737%
PAUHE IONE
YIMM}  UICGM/S)  U/UMAX Y/H U+
le63 347,48 N.514 3,25 T.n1
2.13 376.61 U.565 4,25 Banld
2.6) 402,74 0.604 5.75 Gl
o133 42302 Cet38 helS 9,41
1.A3 419,58 0.659 1.25 5.04
4.A% H66.58 0. 700 9223 10.44
S.631 449N,01 0. 73% .25 10.97
a1 506.9%4 CL 160 13,65 11.3%
8.63 531.496 0.807 7.5 12.U4
10.03 565,08 v.A47 €la25 12467
17.61 545,56 H.87R 25.25 13.11
l4./43  ACYL YT €. 905 F9.25 13.56
16.63 6Ll49.R2 L2130 .25 11.87
JR.AY 634,60 g0.9n2 Ar.75 la.2t
20,63 641,45 $a971 41,70 14.4%
2r.63 459,71 CL49AB 45,25 14.74
24.63 664.94 .997 49,25 14.RE
7h.631 hAGLTB 1.0u0 53425 L4.92
PR. AT LG, 86 c,997 57,725 1n,Al
GLATIFE TONF
YiMM) O U{EMZS) U/UMAX Y4 14
0437 43,50 H.6a? T3~ 1ha2]
a3 @32.02 G.h6B 1060 16,27
Ua14 434,496 N.652 1N6.63  16.34
(U | 137254 CohSh 1GY. 64 1643
0.5% 442,90 Cahint 17).%2 16.612
N.5A 457.3458 N,nhA6 190410 17.19
et 669,413 C. 06 L7, w 1t1.r2
v.1h  41R,94 a.71A SOEL 6 1 T.YS
(.97 449%,134 Culat A6l A% LA
1.17 S08.a7 Ja 761 s, 08 0, !
Le3? SEG.60 779 Ml 2?
1.87 %an,nl Ja 20 c0%. 0%
2.37 550,53 0.n18 ArE LT
2.87 1T ).057 Treoque 2).417
3.37 5A5,79 G,R7149 A94,a/4 22,00
WL.A]7 ARe.C) {I4A24 103 .00 P )
4317  £115,94 0,907  L1FZ. 51 D276
937 £19.47 Co229  1624.5% 21,27
6.31 6l.7¢ QLn6l LAYLLLG 22G7)
7.317 641.317 Va6, 1655.36  24.069
8.37 n4eG.28 0.27% 220,87 24.3¢8
Y937 655.94 Lo“B6 2485,7R 26.63
1037 664.9¢4 Ca¥21  ST8U.80 24,4

P = 4.0 MM H = (0,5 MM
REYNNENSZAHL RFE
MITTL . GESCHWIND, K
MITTL. PROFIIGFS{HW. (IP
VOLUMFTR. KANALHOEHE HYV
PROF TLL AENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUASP.GESCHWLRALIH  UXR
SCHUASE .GFSCHR .GLATT UXG

NULL SCHURSPANNUNG  LR/HV
RAUHF 7IINF
Y{MM) ULeM/ 5} U/umMax
le6) 502,46 0.517
J.1) 549,175 0a®05
2.63 HY0L46 Ue607
1Y Ale.1T7 0.hf26
1,63 638,173 U657
4.6% /B80.089 G-r100
5.6 715.56 0.716
ok Vo TVB.08 0. 159
A.6) [42.73 CLHO4A
10,63 A21.4%¢ ). 46
17.63 A51.31 f,ATS
4.6V ATR.IZ Q.90
1he6d Q02,517 r.92A
1.6 R A [FA |
20.6v 541,09 C.910
FlapY 957,79 fig 38"
.61 YeR.66 4 X
ShabY 972,70 r.0ge
JHL6Y  2T0.0H G.949A
2,60 36N, T2 [AISSLAR]
CLATTE JUNT
Y(MM) UM/ N] J/UMAX
[T N 4 Hha, 1 N DY
Ny VR A4 41 YR
Q.33 646,17 Oah&h
%) AR AR GAT
Uo7 6£517.01 (L2 A
(.56 H719,1'A N.69RA
0.Hh  O0FNHabh C 1A
UeTh  Tll1429 04731
n.»1 135.14 N, 776
1.17 153.12 C.l17
1.7 TAR.MA a, 791
LB { [ACK O 0] U.8720
P 31 R2T.%13 Gefol
FeRT  MAR,G6 0.1649
.37 961.55 0.800
T.BT 87409 0,99
.31 RYT, 23 0.912
5¢37 907.71 C.933
637 924450 0.350
7.37 938,82 C. 565
0.37 3449.93 C.916
9.37 955.179% G.982

B = 1.5 NM
= 0.516E%06
= 18A.01 CM/S
= B46.4T (M/S
T JY.813 MM
= 29.GH3 MM
= U129 MM
< 04,31 CM/S
= 37.57 (M/S
= 0.7456
Y/H Ue
3.4d5 7.81
.25 RaB5
S.25 9,11
(.25 G.5%9
7.25 9.73
9.75 1C.%"S
| R W B
3.9 .49
17.2% leéolé
21.25 12.717
25.2% 11,74
J9.25  11.6F
33,25 e,
31-25 L4.1'8
4l.25% le.6h
5.9 11.9¢
49.75 1590
f1.25 15.17
S7.7 % 15.4%
S9.2% 0 LT.07
Y4+ 1K}
142,57 17.06
tan,ne 17,10
1L 153 17.7¢C
175.42 11.27
112.71 117.4%
213,271 1R.0N
253,40 183454
293.60 18.%1
3IT2.06 19.57
449.490 20.0¢
Sh.00 U3
TH1.63 2t.27
858,131 2/2.02
L0B7.85 22.51
1270.,20 2+.93
L469.51 23.7%
Lee?,nl 23,62
£C48.90 24415
?441.19 24.61
2024.94 24.99
3200.,05 25.28
3591.24 25.%4

fo= RelU MM H = (0,5 MM
KEYNNL OSZAKL WE
MIETTL. GFSCHWIND, Uk
MITTL. PROFILGFSCHR.,  UP

VOLUMETHR. KANALHUOEHE HV
PROF ILLAENGE RAUH LR
PRUFILLAENGE GLATT LG

SCHURSP , GESCHYW RAUH  UXR
SCHURSP  GESCHW GLATT UXG

NULL SCHURSPANNUNG  LR/HYV
RAIINF [ONF
Y (MM IICN/S) U/UMAX
1. 19 9.18 0.524
J.2% 10.29 9.%87
2.79 1121 0.640
.25 1L, 70 Can6 1
179 12037 I
479 13.0% G. 764
5.7y 13,72 C.781
Hh. 19 14,149 0.80U9
Ne79 14489 Uan49
1Je 19 15.n01 Donan
17.79 e 07 0.917
174,71 1h.6? D740
A L7.10) 4,90
1N, 749 17.3)7 e«O8Q
GLATTF 70MF
YINMY ULCMIS) UZUMAX
Y AT €220
n,3n 4alhh Da.247
Gads 400 0.237
.41 ) 207
n.4n Y] 0. 291
.54 9.%3 .31
Nef" habs e 36E
N.9c 7,33 0.430
1.10 A, 79 N, ~sul
] .30 9.38 0.515
.80 1.1 o634
7o 3N 12.20 C.hYe
2.0 13.07 (aT45
130 1.5¢ 174
3.00 14,29 N.815
4. V0 14,49 0.R2A
5.0 14.92 RCDYS
630 15.9) 0.800
1.30  15.74 0.898
g,10  16.03 Ceqts
9.0 1615 ciss0
17439 16.30 0.91%
.30 6.7 0.954
13,30 16.99 C.969
15.30  17.36 0.991
17.30  17.67 0.997
19.30 11.53 1.000

R = 1.5
= 0.899€¢
- 14.69
= 15.04
= 39.906
= {9.083
= 20.0822
= l.01
= L.06
= Ue4TE2

Y/H

3.58

4.58 |
5.58 1
6.58 |
1.58 1
9.58 1

11.58 1

13.58 1

17.58 1

21.58 1

29.88 1

29.%8 1

M),5R 1

r.sn |

Y+

3.3
}.A5
V.94
Aol
he 84
5.60
eSS
9.l

11,04

1,07

LIV |

23,01 1

28,06 1

3,96 1

EL: PO B

@3, 017 I

33.08

63.u9 )

73.10 )

a3.11 |

«2.89 1
10Z.086 1
12,86 1
112,82 1
152.80 1}
172.71 1
19.75 1

MM

04
CM/S
CM/S

MM
'
MM

CM/S
M/5

U+

9.08
0.117
1.0R
1.5¢
2.213
d.B8
3.5¢
4.02
4.71
S5.42
5.88
ha.41
.10
1.l

U

3.69
4.01
V. HS
4. V4
R
S.l¢
e IR
1.17
8.32
B.HA
u-%1
L.54
2a3€
2.0
V.51
G
“aUd
4.00
4,86
qell
.10
5650
.81
€6.:01
6.4
6+53
ha58

p = Bs0 MM H = 0.5 MN
REYNOLOS ZAHL RE
MITTU . GESCHWIND. ux
MIVTL, PROFILGESCHW. UP
VOLUMETR. KANALHQEFE HV
PROF ILLAENGE RAUH LR
PROF [LLAENGF GLATTY LG
SCHURSP.GFSCHW.RAUH UXR
SCHUBSP . GESCHWLGLATT UXG
MJLL SCHUBSPANNUNG LR/BV
RAUHE ZONE
Y(MM]  ULCM/S) U/UMAX
1.79 12.62 U.540
2+29 13.98 0.598@
2.19 14.99 0. 641
3.29 15.71 0.672
.19 16. 34 0.699
4.79 17.22 0.7386
5.79 18.00 0.770
6.79 1A.65 0.797
[ 19.01 0.838
10.79 20.56 0.879
12.719 21,38 0,714
14.77 22.04 0.94)
1A.79 724 £%9 C.961°
19.79 23.08 0.9R7
20,79 23,246 €. 994
GLATTE IONE
YiMM)  ULCMZS) U/UMAX
0.7 6o 0.280
N.3R fahh) C.2RE
0.39 6017 0.281
Uatl T.06 0.301
Q.58 1.73 £.331
0.5% Aol G.382
0.69 10.02 0.4729
0.90 l1.70 N.500
lelt 13.17 Ce561
1.30 14,11 U401
1.A80 15.897 (.6TH
1.30 Fraly C.7135
2.80 18,06 C.I71
.30 1R.56 C.794
1.80 tn.nr t.Au7
.30 G 380 c.a28
G. 0 P ) CePO L
6.30 2U0. 30 N.ATL
T.%0 20,04 Q. A%
R«30 7l.348 CoSlh
.30 21. 04 0.2
1039 22.14 n,46l
1130 22.43 n,nnt
11.30 272.A1 [N
15- 30 V.21 0,995
17.390 23.3Y 1000

B = 1.5 MM
0.120E+05
19.58 CM/S
20.11 CM/S
39.906 MM
20.601 ¥M
19.305 MM
le4l CM/S
1.37 CM/S
u.5162
Y/H U+
3.58 8.95
4.58 9.91
5.59 10.€2
6.58 11.13
7.58 11.58
9,58 12.21
L1.58 12.7¢
13.56 13.22
17.56 13.90
2158 14.57
£5.58 15.15
29.58 15.63
33.568 15.0¢
17.58 16.36
41,58 16.47
Y+ Us
+.83 4.80
4.98 4.9%
95,113 4.01
5. 217 .15
€.26 S5e6¢€
T.64 6.55
9.00 1.34
1l.66 8.57
L4, 30 9.61
16.93 j0.32
23.43 1l.62
9. 178 1£.59
36.25 11.21
42,71 13.59
49,06 13.R82
55.51 14.18
[GUPLT S N
8l1.31 14.91
G4.21 15,27
107,411 15.6C
120.0L  16.03
122.91 16221
145.81 16.3S
17l.61 16.72
191,41 17.04
223,7¢ 11.12

140]]



P = 8.0 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHGEHE HV

PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCH®.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZCNE
YI{MM)} U(CM/S) U/UMAX
1.79 16.01 C.543
2.29 17.27 C.586
2.79 18.30 0.621
3.29 19.09 0.647
3.79 2C.11 C.682
4.79 21.09 C.715
5.79 21.99 C.745
6.79 22.96 €.778
8.79 24445 C.829
10.79 25.53 C.866
12.78 26460 0.902
14.79 27.42 0.S30
16.79 28.05 0.951
18.79 28466 Ce972
20.79 29.16 0.989
22.79 29.33 C.5994
24.179 29.30 C.993
26.179 28.97 0.982
GLATTE ZONE
Y(MN) UICM/S) U/UNaX
0.37 9.52 0.323
0.38 5.69 0.329
0.39 9.87 0.335
0.41 S.72 0.330
0.42 10.44 £.354
0.48 11.31 0.383
.59 12.74 C.432
0.69 13.98 Ca.474
0.90 16.908 0.545
1.10 L7.48 C.593
1.30 18.72 C.635
1.8 2C.77 0.704
2430 21.175 C.738
2.80 22.64 C.768
3.30 23.37 C.792
3.80 23.86 0.809
4430 24.43 0.828
5.30 25.22 0. 855
6.30 25.78 0.874
7.30 264,41 C.895
8.39 26,717 C.908
5.30 27.35 0.927
¥0.30 27.91 C.S46
11.30 29.49 1.000

B = 1.5 MM
= 0.150E+(05
= 24.57 CM/S
= 25.24 CM/S
= 39,906 MM
= 22.2117 MM
= 17.68S MM
= 1.83 CM/S
= l.64 CM/S
= 0.5567
Y/H u+
3.58 8.73
4.58 G.42
5.58 9.98
6.56 1G.41
T.58 10.517
9.58 11.50
11.58 11.99%
13.58 12.52
17.58 13.33
2l.58 13.92
25.58 14.51
29.58 14.95
33,58 15.3C
37.58 15.63
4l.58 15.5C
45.58 15.99
49.58 15.9€
53.58 15.80
Y+ U+
5.81 5.82
5,97 5.92
.14 £€.03
6.32 5.94
6.50 Cae38
7.51 6.61
9.16 7.76
1u.18 8.54
13.67 .82
17.14 10.68
20.28 11l.44
28.U7 12.69
35.8¢ 13.2S
43.64 13.84
5l.18 14.28
58.53 14.5¢
66467 14.93
82.17 15.42
97.66 15.75
112.88 16.14
128.34 16.3¢6
143.80 16.71
159.26 17.0¢
174.71 18.032

P a 8.0 MM H = 0,5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHCEHE RV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
1.79 31.39 J.514
2.29 34.18 C.560
2.79 35.87 .588
3.29 37.57 C.616
3.79 3G.14 Cab42
4.79 4l.67 0.683
5.738 43.91 C.720
6.79 46.02 0.754
8.79 49.44 C.810
10.79 51.43 C.843
12.79 53.917 0.885
14.79 5551 C.910
16.79 57.50 C.S43
18.75 56.02 C.S67
20.79 59.97 C.983
22.179 6077 C.996
24.79 61.01 1.000
GLATTE ZOME
YI(MM) UICM/S)  U/7uMax
0.317 21.32 0.458
0.38 28.20 Co462
0.36 28.70 0.471
Q.41 28.98 C.415
0.48 31.51 0.516
0.59 34.25 C.561
0.69 36.23 C.564
0.92 39.19 0.642
1.10 40.90 C.670
1.30 42.18 C.691
1.80 44.91 0.736
2.30 46.52 0.763
2.80 48.08 0.788
3.30 45.36 C.809
3.80 5C.28 0.824
4.30 5l.36 0.842
5.30 53.30 G.874
6.30 54.74 0.897
T1.30 55.97 C.917
8.30 57.0C 0.934
9.30 57.95 C.950
10.30 58.86 0.965
11.30 59.51 0.975
13.30 60.67 C.594

B = l.5 NM
= 0a306E+05
= 49.50 CM/S
= 51.52 CM/S
= 39.906 MM
= 25,805 MM
= l4.102 MM
= 4.06 CM/S
= 3.00 CM/S
= 0.6466
Y/H U+
3.58 1.72
4.58 .41
5.58 8.82
6.5¢8 9.24
7.58 Ge€3
9.58 10.25
L11.58 10.8C
13.58 11.32
17.58 12.17
2l.58 12.6¢
25.58 13.28
25.58 13.66
33.5€8 14.15
37.58 l4.52
41.58 l4.76
45.58 14.95
49.58 15.01
Y+ U+
10.74 9425
11.0¢ S.36
11.3% 9.55
11.71 S.65
13.62 10.45
16.98 11.4C
19.98 12.0¢€
25.85 13.05
3l.69 13.61
37.51 14.04
5152 14.95
66432 15.45
BU.72 16.01
95.12 16.43
109.51 16.74
123.61 17.10
152.34 17.74
181.67 18.22
209.79 18,63
238.52 18.917
267425 19.2S
295.98 15.59
323.92 15.81
380.31 20.19

P = B.0 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHRIND. UK

MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATY LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHRGLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM)  U(CM/S) U/ZUMAX
1.79 47.37 0.520
2429 50.24 Ce552
2.79 53.85 0.562
3.29 56.81 0.624
3.79 58.81 0.646
4.79 63.0¢& C. €53
5.79 65.51 C.720
6.79 68.95 0.758
8.78 73.43 C.807
10.79 716. 86 0.844
12.79 80.29 0.882
14.79 83.00 0.512
16.79 B85.53 C.940
18.79 87.42 0.960
20.79 89.37 0.982
22.7S 90.59 0.595
24.79 91.02 1.000
GLATTE ZONE
Y(MM) UICM/S) U/UMAX
0.37 49.96 0.549
0.38 50.23 0.552
0.39 50.73 C.557
0.41 5l.16 0.562
0.48 53.617 C.590
0.59 56469 0.623
0.69 58.58 0.644
0.90 61.53 C.676
1.10 63.72 C.700
1.30 65.29 0.717
1.80 68.57 0.753
2430 71.30 9.733
2.80 73.28 G.805
3.30 75.32 0.828
3.80 16.68 0.842
4.30 78.35 0.861
5.30 80.89 0.889
6.30 83.05 Ca912
7.30 85.05 0934
.30 86.43 0.550
9.30 817.87 0.965
10.30 88.93 0.977
11.30 89. 94 0.988
13.30 90.83 C.998

B = 1.5
= 0.469E+
= 73.70
= 78.39
= 39.906
= 26.157
= 13,749
= 6.12
= 4.44
= 046555

Y/H
3.58
4.58
5.58
6.58
7.58
$.58 1

11.58 1

13.58 1

17.56 1

21.58 1

25.58 1

29.58 1

33.58 1

37.5€6 1

41.58 1

45.58 1

49.58 1

Y+

16.36 1

16.86 L

17.35 1

17.84 1

21.20 1

25.87 1

30.44 1

39.47 1

48.40 1

57.29 1

79.25 1
101.27 1
123.26 1
145.25 1
166.64 1
186.57 1
230.43 1
273.88 1
3N7.32 1
360.78 1
404.24 1
447.69 2
491.14 2
578.04 2

MM

05
CM/S
CM/S

L2,
MM
Lo

CM/S
CM/S

1.74
8.21
8.80C
9.29
9.61
Q.31
C.71
l.27
2.0C
2456
3.12
3.5¢6
3.98
44265
4.61
4.81
4.88

U+

1.21
L.32
l.4%
l.53
2.10
2.18
3.21
3.817
4.3€
4.72
S5.46
6.07
€.52
£.58
7.28
1.6¢
B.24
8.72
S.117
G.48
S.81
0.05
0.21
Cetl

P = B.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETRe KANALHCEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHWJRAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/RV
RAUHE IONE
Y(MM) ULCM/S) U/UMAX
1.79 72.11 0.528
2+29 77.15 C.564
2.79 82.30 0.602
3.29 86.29 C.631
3.79 89.65 0.656
4.79 95.75 0.700
5.79 100.29 0.734
6.79 1G4.22 G.762
8.79 110.83 0.811
10.76 115.28 0.843
12.7¢ 120C.29 0.880
14.79 124.40 C.910
16.79 127.83 C.935
18,79 130.79 0.957
20.79 133.¢8 C.978
22.79 135.7% 0.993
24479 136.69 1.000
26.79 136.62 0.999
GLATTE ZONE
Y(MM) UICM/S) UJUMAX
0.317 8l.6C 0.597
G.38 82.43 C.603
0.38 82.72 0.605
0.41 83,36 C.610
O.48 86.37 0.632
0.59 BG.42 0.654
0.69 91.64 0.670
0.90 95. 19 0.656
1.10 97.73 0.715
1.30 100C.24 0.733
1.80 105.15 C.769
2.30 1068.03 0.798
2.80 112.06 C.820
3.30 114.99 C.841
3.80 117.62 C.86C
4,30 119.69 C.876
5.30 123.22 C.501
6.30 126.29 0.624
7.30 129.03 C.S44
8.30 131.06 0.959
9.30 132,53 C.972
10.30 134.35 C.583
11.30 135.48 C.991

B = la5 MM
s 0.710E+405
= 111.29 CM/S
= 118.20 CM/S
= 39.506 NM
= 27.122 MM
= 12,784 NN
= 9.35 CM/S
= 6.42 CM/S
= Q.6796
Y/H U+
3.58 7.71
4.58 8.25
5.5¢ 8.8C
658 9.23
7.58 9.55
9.58 10.24
11.58 10.73
13.58 1ll.15
17.58 1l.85
2l.58 12.33
25.58 12.87
29.58 13.31
33.58 13.67
37.58 13.99
4l.58 14.3C
45.58 14.52
49.58 1l4.62
53.58 14.61
Y+ U+
23.61 12.71
24.33 12.84
25.04 12.89
25.75 12.SS
30.60 13.4¢
37.34 13.53
43.65 14.28
56.97 14.83
€9.87 15.22
82.68 15.62
114.45 16.38
146.19 16.9S
177.93 17.46
206.66 17.91
241.40 18.32
273.14 18465
335.81 19.2C
365,14 19.6€
462.41 2C.1C
525.79 20.42
€69.12 20.71
€54.00 20.93
717.48 21.11

- S0l



P = 8.0 MM H = (0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR, KANALHCEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATTY LG

P = 8.0 MM H = Q.5 NM
REYNOLDS ZAHL RE
MITTL. GESCHWINC. UK
MITTL. PRCFILGESCHW. UP

VOLUMETR. KANALHCEHE HY
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG

B = 1.5 MM

0.533E+06
783.7G CM/S
845.83 CM/S

35.906 MM
30.020 MM
= 9.886 MM

B = 0.4 MM

p = 8.0 MM H = 0.5 MM B = 1.5 MM
REYNOLDS ZAHL RE = 0.131E+406
MITTL. GESCHWIND. UK = 190.64 CM/S
MITTL. PROFILGESCHW. UP = 2(C3.41 CM/S
VOLUMETR. KANALHOEHE HV = 39,906 NM
PROF ILL AENGE RAUH LR = 28.602 MM
PROFILLAENGE GLATT LG = 11.304 MM
SCHUBSP.GESCHW.RAUH UXR = 1637 CM/S
SCHUBSP.GESCHWGLATT UXG = 10.25 CM/S
NULL SCHUBSPANNUNG LR/HV = 0.7167
RAUHE ZONE
Y(MM])  UICM/S) U/UMAX Y/H us
1.79 124,74 0.529 3.58 71.62
2.29 135.23 0.574 4.58 8.26
2.75 l43.34 C.608 5.58 8.76
3.29 149.11 0.632 6.58 S.11
3.79 155.62 C.660 7.58 S.51
4.79 164.71 C.699% 9.58 10.0¢
5,79 172.49 C.732 11.58 1C.54
6.73 179.3% g.761 13.58 1C.96
8.79 189.63 0.804 17.58 11.5¢&
10.79 198.80 C.843 21.58 12.14
12.79 205.87 C.873 25.58 12.5¢8
14.79 213.21 C.904 25,58 13.02
l6.79 218.89 ¢.928 33.58 13.37
18.79 225.06 C.955 37.58 13.15
20.79 229.54 0.974 41.58 14.02
22.79 232.87 C.988 45.58 14.22
24.79 235.18 1.000 49.58 14.40
26.79 234.64 C.995 53.58 14.33
GLATTE ZONE
Y(MM)} U(CM/ZS) U/ZUMAX Y+ U+
0.37 148,28 0.629 4l. 10 14.41
0.38 148.92 0.632 42.35 14.47
0.39 149.17 0.633 43.45 l4.465
0.41 149.93 0.636 44.72 14.57
0.48 153.92 0.653 53.14 14.5¢
0.59 158.08 0.670 64.84 15.3¢
0.69 161.70 0.666 76.32 15.71
0.90 167.43 0.710 98.71 16.217
.10 172.21 C.730 121.C5 16.73
1.30 176.19 C.747 142.95 17.12
1.80 185.08 J.785 157.84 17.58
2.30 191.7¢ C.813 252.76 1B8.63
2.80 197.19 0.836 307.56 19.1¢
3.30 201.98 0.857 362.43 19.63
3.80 205.70 0.872 417.29 1%.95
4.30 209.25 0.387 472.15 20.32
5.3C 215.45 C.914 568l.88 2C.93
6430 220.20 0.934 €53.20 21.4C
7.30 224.11 C.s5¢C €03.18 21.78
8.30 227.61 0.965 Sl3.16 22.12
9.30 230.22 0.576 1023.14 22.37
10.30 231.78 0.983 1135.74¢ 22,52
11.30 233.46 0.990 1225.54 22.68

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHRGLATT UXG
NULLSCHUBSPANNUNG LR/HY
RAUHE ZONE
Y{MM) U{(CM/S) U/UMAX
179 242.43 0.546
2429 25%.59 C.586
2.79 272.30 0.614
3.29 2B4.96 0.642
3.79 295.12 C.665
4.79 310.81 c.701
5.79 325.08 0.733
679 336.85 C.759
8.79 356.60 g.8c4
10.79 372.98 C.841
12.79 387.73 0.874
14.79 400.89 0.904
16.79 412.56 C.930
18.79 421.58 C.950
20.79 431.16 0.972
22.79 437.90 0.587
24.79 443.38 0.999
26675 443.62 1.000
2879 442.12 C.S967
GLATTE ZONE
YIMM} U{CN/S) U/UMAX
0.37 239.80 0.653
0.38 290.71 0.655
0.3 292.21 C.659
0.41 293.27 C.661
Ue43 295.27 C.666
0.48 300.12 0.677
0.59 308.18 0.695
0469 314.61 G709
C.90 326.5C C.736
1.10 335.81 C.757
1.30 343.89 0.775
1.80 359.50 0.810
230 371.43 0.837
2.80 380.97 0.859
3.30 389.2C 0.877
3.80 395.70 0.892
4430 402.52 C.907
5«30 412.68 C.930
6.30 420.817 C.949
7.30 427.21 0.963
8.30 432,36 0.975
9.30 436.91 0.S85
10.30 439.90 0.992

B = 1.5 NM
=z 0.245E+0¢
= 360.40 CN/S
= 386.63 CM/S
= 39.5C6 MM
= 28.994 MM
= 1C.S512 MM
= 30.62 CM/S
= 18.7€ CM/S
= Q0.7266
Y/H U+
3.58 T7.92
4458 8449
5.58 8.89
6.58 $.31
1.58 9.64
9.58 10.15
l1.58 10.62
13.5¢ 11.00
17.56 1l.65
21.58 12.18
25.58 12.6¢
29.58 13.06
23.5€ 13.41
37.58 13.17
41.58 14.08
45.58 14.30
45.58 14.4¢
53.58 14.4S
57.58 l4.44
Y+ uUs
73.47 15.43
75.70 15.48
77.691 15.5¢
80.30 15.61
84.671 15.72
$5.65 15.58
11671 16.41
137.05 16475
177.61 17.38
217.868 17.8¢8
257.29 18.31
356.08 1%.14
454.83 19.717
553.58 20.28
652433 2C.72
151.08 21.07
€49.82 21.43
1047.32 21.S1
12644.81 22.41
1445.61 22.74
1647.44 23.02
1845.86 23.26
2039.53 23.42

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHK «GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE 2ONE
Y(MM) UICM/S) U/UMAX
1.79 533.76 Ga552
2.29 569.08 C.589
2.7 598.32 0.619
3.25 623.23 0.645
3.79 642.04 C.664
4.79 617.72 0.701
5.79 709.39 C. 734
6.79 733.19 C.758
8.79 775.88 C.8C3
10.79 809.64 U.837
12.75 838.46 0.867
14.79 B866.32 0.856
16.79 890.13 c.921
18,79 9l12.u6 C.G43
20.79 931.60 0.964
22.75 y41.24 0.980
24.79 960.20 C.593
26.73 965.15 C.958
28.79 966.7S 1.000
29,79 963.23 C.996
GLATTE IONE
YIMM)  UICM/S)  U/UMAX
0.37 657.54 C.681
0.38 662.05 C.685
0.39 664.41 C.687
U4l 664.90 0.688
Q.48 680.81 0.704
0.59 700.84 0.725
0.69 T15.69 Cea74GC
0.90 739.76 0G.765
1.10 758.72 0.785
L.30 773.89 0.800
1.80 804.93 0.833
2.30 830.21 0.859
2.80 850.53 0.88¢C
3.30 866.02 U.896
3.8C 4880.73 0.911
4.30 892.15 C.523
5.30 912.35 C.944
6.30 928.10 C.560
7.30 942.53 0.675
8.30 952.86 0.986
9.30 955.99 0.993

= 66+71 CM/S
= 38.2E8 CN/S
= Q.7523
Y/H U+
3.58 8.0C
4.58 8.53
5.58 84517
6.58 9.34
T7.58 Se62
9.58 1C.l8
11.58 1C.63
13.58 1€.99
1758 11.63
21.58 12.14
25.58 12.517
29.58 12.965
33.58 13.34
37.58 13.61
4l.58 13.5¢
45.58 14.2C
49.58 14.3$
53.58 14.417
57.58 14.49
59.58 1l4.44
Y+ u+
150.09 17.1S
154.64 17.265
159.17 17.3¢6
163.66 17.317
194.50 17.78
237.32 18.31
279.32 18.66
362,55 19.32
445.10 15.82
529.271 20.21
734.21 21.C3
G24.85 21.6S
1130.89 22.22
1232.62 22.6z2
1530.79 23.01
1732.65 23.3¢C
2134.57 23.83
2537.09 24.24
2639.61 24.62
3342.13 24.865
3744.66 25.0E

p = 20 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PRAOFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUKH UXR
SCHUBSP.GESCHR.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
1Tl 9.81 0.551
2.21 10.78 0.606
2.71 11.81 0.664
3.21 12.44 C.700
3.71 13.10 €.737
4.71 13.80 C.776
5.71 l4.41 ¢.810
6.71 14.93 C.840
B.71 15.66 0.881
10.71 16.15 C.508
12.71 16.51 C.929
l4.71 17.02 0.957
16.71 17.41 C.979
18.71 17.55 C.987
20.71 17.70 G.995

GLATTE ZONE

Y(MM)

Q.37
0.38
0.36
O.41
0.43
Q.45
0.56
0.66
0.76
0.97
1.17
1.37
1.87
2-37
2487
3.37
3.87
4.37
5.37
6037
7.37
8.37
9.37
10.37
11.37
13.37
15.317
17.37

uicM/sy

3.51
4.06
4.39
4.24
4.41
4.26
S5.21
5.78
6.53
T.44
8.08
9.26
10.96
11.85
12.61
12.96
13.41
13.96
14.12
15.14
15.90
l6.32
16.63
16.50
16.85
17.39
17.73
17.78

U/UMAX

0.197
0.228
0.2417
G.238
C.248
0.240
0.293
0.325
0.367
C.418
0.454
0.521
C.616
C.666
C.709
0.729
C.754
C.785
0.794
0.852
0.894
G.918
C.935
0.928
C.548
0.978
0.957
1.000

0.870E+04
= 14.75 CN/S
= 15.16 CM/S
a2  39.893 MN
= 19.529 MM
= 20.364 MM
= 1.01 CM/S
= 1.03 CM/S
= 0.4895
Y/H u+
3.41 9.72
4.41 1C.69
S.41 1la.71
6.41 12.33
7.4l 12.98
9.41 13.68
11,41 14428
13.41 14.80
17.41 15.52
2l.41 1€.0C
25.41 16.317
29.41 16.86
33.41 17.25
37.41 17.40
4l.41 17.54
Y+ U+
3.49 .40
3.60 3.94
3.10 426
3.81 4.11
4.C1 4,28
4.22 4.13
5.22 5.05
6.20 5.61
7.17 633
9.09 1.22
10.56 7.84
12.8¢ 899
17.57 10.63
22.26 115G
26.55 12.24
IL.65 12.58
36.34 13.02
4103 13.55
50.41 13.70
59.65 14.7C
6G.00 15.43
78.36 15.84
87.94 16.15
97.32 16.01
106,70 16.35
125.41 16.88
144.56 17.21
163.4C 17.2¢€

901



P = 2.0 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. Uk
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEKE Hy
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZIONE
YIMMI  UICM/S) U/UMAX
1.79 12.30 0.539
2.29 13.87 C.608
2.79 15.13 0. 664
3.25 15.80 0.693
3.78 16.53 0.725
4.79 17.39 0.762
5.79 17.97 c.798
6.79 18.44 C.B8U9
8.79 16.51 0.B855
10.79 20.27 C.889
12.79 21.04 0.923
14.75 2l.44 0.940
16.79 22.24 0.975
18.79 22.50 0.987
GLATTE ZONE
Y(MM) U{CM/S) U/UMAX
0.35 T.62 0.334
.47 8.53 0.374
0.57 9.88 0.433
0.68 11.09 0.486
0.88 12.23 C.536
1.09 13.56 0.594
1.29 14.46 0.634
1.79 16.11 C.706
2.29 17.33 0.760
2.79 18.20 C.798
3.29 18.51 C.811
3.79 18.67 0.819
4,29 18.78 0.823
5.29 15.38 U.849
6.29 20.017 Cc.880
T.29 20453 C.900
8.29 21.02 0.921
9.29 21.49 0.942
10.29 2l.62 0.948
11.29 2l.l2 C.926
13.29 22.10 C.569
" 15.29 22.67 0.994
17.29 22.16 C.998
19.29 22.81 1.C00

B = 0.4 MM
= 0.116E+05
= 19.72 CM/S
= 19.93 CM/S
=  39.893 MM
= 17.029 MM
= 22.864 MM
= 1.30 CM/S
= l.51 CM/S
= 0.4269
Y/H U+
3.58 Se4S
4.58 10.67
5.58 1l.64
6.58 1Z.15
7.58 12.71
9.58 13.37
11.58 13.82
13.58 l4.1¢
17.58 15.0¢C
21.58 15.99
25.58 16.18
29.58 16.49
33.58 17.1C
37.58 17.31
Y+ U+
4.B6 5.06
6.38 5.6¢
T.84 [ -1
9.26 T1.36
12.08 8.12
14.86 S.CC
17.63 955
24.48 10.66
31.32 1l.5¢C
38.16 12.08
45.01 12.28
51.85 12.36
58.70 12.47
72.29 12.8¢
86.08 13.32
100.01 13.62
113.73 13.95
127.45 l4.2¢
141.18 14.35
154.90 14.02
182.34 l4.61
209.79 15.05
237.23 15.11
264.68 15.14

P = 2.0 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP .GESCHW.RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULLSCHUBSPANNUNG LR/HYV
RAUHE IONE
Y{MM) U(CM/S) U/UMAX
1.71 15.07 0.518
2.2 16.26 Q.560
2.71 17.50 0.602
3.21 18.48 C.636
3.71 19.24 C.662
4.71 20.36% €.702
5.71 2l.24 C.731
6.71 22.09 0.761
8.71 23.71 C.816
10.71 24,16 0.852
12.71 26.07 0.867
14.71 26.88 0.925
16.71 27.517 C.549
18.71 28.71 C.588
20.71 29.05 1.0300
22.71 29.04 1.000
GLATTE ZONE
Y{MM) U(CM/S) U/UMAX
0.37 8.01 0.276
0.38 8.37 Cc.288
0.39 7.58 0.261
0.41 1.817 0.271
0.45 8.61 0.266
G.56 10.67 0.367
0.66 11.87 G.409
0.76 12.79 Ca%40
0.97 15.28 0.526
l.117 16.30 0.561
1.37 17.34 0.567
1.87 15.19 0.661
2.317 20.48 0.705
2.87 21l.5% 0.741
3.37 22.42 0.772
3.87 23.13 0.796
4.31 23.65 C.814
5.37 24445 0.842
6.37 25.11 0.864
T.37 25.81 0.389
8.37 26.517 0.915
.37 27.02 0.930
10.37 27.52 0.948
11.37 27.78 0.956
13.37 28.04 0.565
15.37 28.76 0.990

B = 0.4
= 0.146E+
= 24.58
= 24.2C
= 39,893
= 24.407
= 15.486
= 1.94
= l.54
= (0.6118

Y/H
3.41
4.41
5.41
6.4l
T.41
9.4l 1

ll.41 1

13.41 1

17.41 1

21.41 1

25.41 1

29.41 1

33.41 1

37.41 1

4l.41 1

45.41 1

Y+
5.21
26
5.52
5.68
6.29
T1.79

9.25

10.7¢6

13.5¢

16.36 1

19.21 1

26.21 1

33.21 1

4U.30 1

47.67 1

54.87 1

62.10 1

16.45 |

S0.72 1
104.97 )
119.50 1
133.717 1
148.04 1
162.31 1
181.32 1
219.93 1

MM

05
CM/S
CHM/S

MM
MM
MM

CM/S
CHM/S

7.77
8439
9.03
9.53
G.S2
0.52
0.5¢
1.4C
2423
2.717
3.495
3.€7
4e22
4.81
4.98
4.98

5.19
S5.42
4.91
5.09
5.57
6.91
1.66
g.28
S.90
C.55
1.23
2.43
3.2¢
3.95
4452
4.58
5.31
5.83
€.26
6.71
T.20
749
1.82
7.99
8.15
.62

P = 2.0 MM H = 0.5 MM
REYNQLDSZAHL RE
MITTL. GESCHWIND. LKk
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALHQEHE HV

PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHh.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/UMAX
L.71 30.90 0.481
2.21 34.5¢ 0.537
2.71 37.00 0.576
3.21 39.27 0.612
3.71 40.77 0.635
4.71 44.017 C.686
5.71 45.84 0.714
6.71 48.25 0.751
8.71 5131 0.799
10.71 54.24 C.845
12.71 56.74 C.B884
14.71 58.63 0.913
16.71 &0.59 C.%44%
18.71 61.95 0.565
20.71 63.14 C.983
22.71 63.83 C.554
24,71 64420 1.000
26.71 63.65 C.991
GLATTE ICNE
Yi{MM)  UICM/S) U/UMAX
0.37 26.88 C.419
0.38 27.43 Ca421
0.39 27.62 0.430
0.41 28.09 0.438
0.45 30.01 0.467
0.56 33.33 C.51%
0.66 36.05 0.562
Q.76 38.u7 0.593
0.97 40.68 0.634
lal? 42.65 C.664
1.37 44.26 G.690
1.97 46.73 0.728
2.37 48.72 0.759
2.817 50.30 0.784
3.317 51.85 c.808
3,87 52.7T6 0.822
4037 53.76 0.837
5.317 55.76 c.868
6.31 57.21 G.861
T.317 58.66 0.914
8.37 59.74 0.931
9.37 60.88 0.548
10.37 6le.62 0.960
11.37 62.48 €.573

B = 0.4 MM
= 0.301E+05
= 51.36 CM/S
= 53.9C CM/S
= 36,893 MM
= 27.054 FM
= 12.83G MM
= 4.35 CM/S
= 3.00 CM/S
= Q.6782
Y/H U+
3.41 7.1¢C
4.41 T.92
5.41 .50
6.41 9.02
T.41 9.36
S.41 10.12
ll.41 10.53
13.41 11.08
17.41 11.78
2la4l  12.4¢
25.41 13.02
29441 13.4¢
33.41 13.51
37.41 14.22
4l.41 14.50
45.41 1l4.6¢&
49.41 14.74
53.41 1l4.62
Y+ U+
10.06 8.96
10. 37 S.14
10.67 .21
10.67 S.3€
12.16 10.00
15.06 1l.11
17.89 12.02
20.68 12.69
26.21 13.5¢
31.69 14.22
37.14 l4.7¢
50.67 15.5¢€
64.20 16.24
T8.11 16.77
9l.7C 17.28
105.29 17.59
118.89 17.92
146.C7 1€.58
173.26 19.07
20044 15.55
227.63 15.91
254.82 20.2S
282.00 20.54
309.19 20.83

P = 2.0 MM H = 0.5 MM
REVNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF [LLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW4GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
Y(MM) UICM/S) UJUMAX
l.71 41.73 0.4517
2.21 47.86 0.524
2.71 51.3¢C 0.562
3.21 54.57 C.598
3.71 57.17 0.626
4.71 61.53 0.674
5.71 65.52 C.718
6.71 68.03 0,745
8.71 T2.46 0.794
10.71 T6.42 0.837
12.71 7%.92 C0.876
14,71 82.60 0.905
16.71 B85.40 €.936
18.71 81.74 0.961
20.71 8G.57 0.981
22.71 S0.61 0.993
24,71 91.26 1.000
26.71 S0. 80 0.995
GLATTE ZONE
Y{MM]) U(CM/S) U/UMAX
0.37 45.41 0.498
0.38 45.517 0.499
0.39 46.55 0.510
0.4l 47.217 0.518
0.45 49.11 0.538
0.56 52.16 0.578
0.66 55.94 C.613
0.76 57.89 0.634
0.97 60.89 C.667
lel? 63.13 0.692
1.37 64.85 0.711
1.87 66.00 C.T45
2.37 70.40 0.774
2.81 72.79 C.798
3.317 T4.71 0.819
3.87 76.40 0.837
4.37 78.07 0.855
5.37 80.37 0.881
6.37 82.68 0.906
T.317 B4.33 0.924
8.37 86.01 0.942
9.37 81.44 C.958
10.37 88.62 0.971
11.37 89.59 0.982

B = 0.4 MM
2 Q.426E¢05
= T2.74 CM/S
= 77.31 CM/S
= 39.893 MM
= 27.178 MM
= 12.715 MM
= 6.23 CM/S
= 4.26 CM/S
= 0.6813
Y/H u+
3.41 6.70
4.41 1.6$
5.41 8.24
6.41 8.76
Ta.4l S.18
9.41 5.88
lle4l 1C.52
13.41 10.92
17.41 11.63
2l.41 12.27
25041 12.83
29.41 13.2¢
33.41 13.71
37.41 14.0S
4l.41 14.38
45.41 14.55
49.41 14.65
53.41 14.58
Y+ U+
14.25 10.6¢
14.69 1C.70
15.12 10C.S2
15.54 1ll.10
17.23 11.53
21.33 12.3S
25.34 13.13
29.29 13.59
37.12 14.29
44.89 14.82
52.61 15.22
71.95 15.9¢
91.15 16.57
110.36 17.0S
129.89 17.54
149.14 17.92
168.35 18.33
206.90 18.87
245.41 19.41
2683.91 19.80
322.42 2C.1S
360.93 20.53
289.44 20.90
437.94 21.03

LO|



P = 2.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHCOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAEMNGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHmGLATT UXG
NULL SCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{MM} U{CM/S} U/UMAX
l.71 6590 0.479
2421 12.84 0.530
2.71 77.83 0.566
3.21 82.99 0.604
3.71 87.36 0.635
4.71 93.82 0.682
5.71 98.70 0.718
6.71 102.81 Ca748
8.71 109.177 C.798
10.71 115.75 0.842
12.71 120.18 0.874
14,71 1240217 C.3904
16.71 128.00 0.931
18.71 131.35 C.955
20.71 134.47 0.978
22.71 136.88 0.996
24471 137.47 1.000
26.71 137.43 1.030
GLATTE ZONE
Y{(MM) U(CN/S) U/UNAX
0.37 77.09 C.5¢€1
0.38 77.46 0.563
0.39 78.54 0.571
0.41 75.19 C.576
O.45 8l.29 0.591
0.56 86.15 C.627
0.66 89.03 0.648
0.76 91.48 0. 665
0.97 94.88 0.690
1.17 97.83 0.712
1.37 100.24 0.729
1.87 104.91 C.763
2.37 108.63 G.790
2.87 111.84 0.814
3.37 114.85 0.835
3.87 117.15 C.852
4437 119.42 C.B869
5.37 123.00 0.895
6.37 126.23 C.918
7.37 128.83 C.937
8.37 131.05 0.653
9.37 133.02 C.568
10.37 134.50 0.978
11.37 135.49 C.586

B = 0.4 MM
2 0.638E+05
= 109.36 CM/S
= 117.54 CM/S
= 39.893 MM
= 27.543 MM
= 12.35C MM
= $.39 CN/S
= 6.29 CMN/S
= 046904
Y/H U+
3.41 T.02
4.41 1.76
5.41 8.25
6e4l 8.84
T.41 9.3C
9.41 9.95
11.41 10.51
13.41 1G.S85
17.41 11.69
2l.41 12.33
25.41 12.80
29.41 13,23
33,41 13.62
37.41 13.99
4l.41 14.32
45.41 14.58
49.41 l4.64
53.41 14,63
Y+ U+
2V.EG 12.2¢
2l.52 12.32
22.15 12.4S
22.83 12.5%
25.31 12.93
31.33 13.17C
37.22 14.1¢
43.03 14.55
5453 15.CS
€5.54 15.56
11.28 15.94
105442 16.68
133.56 17.28
16L.70 17.78
189.85 18.2¢
217.69 18.€3
246413 18.9S
202.42 19.56
358.70C 20.07
414.68 2C.4S
471.27 20.84
€27.55 21.15
583.84 21.3S
640.12 21.55

P = 2.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PRCFILGESCHm. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHRRAUH UXR
SCHUBSP .GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HV
RAUHE ZIONE
Y(MN) U(CM/S) U/UMAX
1.71 90.73 0.481
2.21 99.94 C.530
2.71 107.50 0.572
3.21 113.25 0.601
3.71 119.51 0.634
4.71 128.18 C.680
5.7l 135.96 0.721
6.7T1 Ll4l1.37 C.750
A.71 150.15 C.796
10,71 157.72 0.836
12.71 164.55 0.873
14.71 170.73 0.905
16,71 175.64 0.932
1A.71 1BG.48 €.957
20.71 184.13 0.977
22.71 186.46 C.989
24,71 188.55 1.300
26,71 188.52 1.000
GLATTE ZIONE
Y(MM)} U(CM/S) U/UMAX
0.37 115.38 C.612
0.38 116402 0.615
0439 116440 0.617
0.1 117.19 .622
0.45 115.48 0.034
0.56 123.55 0.655
0.66 126.72 C.672
0.76 129.41 C.686
0.97 134.82 0.715
1.17 137.56 C.730
1.37 140.50 C.745
1.87 147.21 c.781
2.31 152.35 c.808
2.87 156.79 0.832
3,37 16l.14 C.855
3.87 164.06 0.870
4,37 167.16 0.887
5.37 171.88 ¢.912
6.37 175.85 €.933
7.37 179.30 C.5951
8.37 181.99 0.965
9.37 184.36 C.578
10.37 185.71 C.985
11.37 187.06 C.992

B = 0.4 MM
3 0.999E+05
= 149.17 CM/S
= 162.57 CM/S
= 39.893 MM
= 27.980 MM
= 11.913 MM
= 12.83 CM/S
= 8.37 CM/S
= 0.7014
Y/H U+
3.41 1.07
4.41 T.79
5.4l 8.4l
6241 8.82
T.41 S.32
S.41 5.9
11.41 1GC.6C
13.41 11.02
17.41 11.71
2l.41 12.30
25.41 12.82
29.41 13.31
33.41 13.69
37.41 14.01
4l.41 14.36
45.41 14.54
49.41 l4.17C
53.41 14.70
Y+ U+
32.81 13.79
33.81 13.8¢
34,75 13451
35.7168 14.0C
39.65 14.28
49.C0S5 l4.76
58.18 15.14
€7.21 15.4¢
85.25 1l6.11
102.84 16.44
12U.53 16.175
164.43 17.55
208.32 l18.2C
252.22 18.73
294472 15.25
338.42 19.60
382.11 19.97
469.49 20.54
556487 21401
644426 21.42
73l.64 21.75
817.11 22.02
904.28 22.16
59ls46 22.35

P = 2.0 NM H = 0,5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP
VOLUMETR. KANALHOEHE HV

PROFILLAENGE RAUH LR
PRCFILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
le71 115.80 0.473
2.21 129.08 c.s527
2,71 139.15 €.569
3.21 147.08 0.601
371 154.17 €.630
4.71 165.46 C.676
5.71 174.03 0.711
6.71 180.59 C.738
8.71 193.7¢ C.792
10.71 203.13 0.833
12.71 212.83 c.870
l4.71 219.70 C.898
16.71 226.4%44 0.525
18.71L 232.33 C.949
20.71 238.13 0.973
22.71 242.06 C.589
24.T1 244.171 1.000
26.T7T1 244.25 C.998
28.71 242.71 C.992
GLATTE ZONE
YIMM} UICM/S) UJUMNAX
0.37 15l.63 C.620
0.38 152.32 C.622
0.36 153.32 C.627
0.41 154.25 G.630
0.45 157.10 G.642
0.56 162.17 C.663
0e66 166402 C.678
0.76 165.45 C.6%2
0.97 174.60 Cc.715
117 180.06 0.736
1.37 184.08 C.752
1.87 193.04 0.789
2.31 195.68 C.816
2.87 205.42 C.839
3.37 209.96 v.858
3,87 214.30 0.876
4.37 217.93 0.891
5.31 224.28 0.916
6.37 229.38 0e537
7.37 233.63 0.955
8.37 237.28 C.S70Q
9.37 239.78 C.980
10.37 241.81 0.988

B = 0.4 MM
= 0.128E+Q06
= 194.39 CM/S
= 210.22 CN/S
= 39.893 MM
= 28,880 MM
= 11.012 MM
= 17.09 CM/S
= .56 CM/S
= 0.7239
Y/H U+
3.41 60717
4.41 7.55
S5.41 8.14
ba4l 8.&C
7.41 9.02
9.41 3.6€
ll.41 10.1E8
13.41 10.57
17.41 11.34
2l.41 11.82
25.41 12.45
29.41 12.85
33.41 13.25
37.41 13.5$
4l.41 13.93
45.41 l4.16
49.41 14.32
53.41 14.29
57.41 14.20
Y+ U+
40443 l4.3¢€
41.65 14.43
42.87 14.52
44.08 l4.61
48.86 14.88
60.49 15.3¢
Tle8& 15.73
€3.08 16.05
10542€ 164517
127.21 17.06
149.21 17.44
203.54 18.2S
257.868 18.92
312.21 15.4¢
365.69 19.89
419.90 20.30
474.11 2C.65
582.52 21.25
€50.54 21.73
157.48 22.13
505.64 22.48
1C16.19 22.172
1124.€60 22.91

P = 2.0 MM H = 0.5 MN
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HYV

RAUHE ZONE
Y{MM) U(CM/S) U/UMAX
.71 144.41 0.473
2.21 160.65 0.526
2.71 172.69 C.566
3.21 183.52 0.601
3.71 191.30 0.627
4,71 206.65 0.677
5.71 216.80 0.710
6.7T1 226.32 C.T42
8.71 241.22 0.790
10.71 253.60 0.831
12.71 264.19 0.866
14.71 273.81 0.897
16.71 282.20 0.925
18.71 28%.59 0.949
20.71 296.64 0.972
22.71 301.62 0.988
24.71 305.20 1.000
26.71 304.94 0.999
28.71 303.99 C.996
GLATTE 2CNE
Y(MM) UICM/S)  U/JUNAX
0.37 193.90 €.635
0e38 195.01 0639
0.39 195.52 0.641
0.45 195.50 C.654
0.56 206400 0.675
0.66 210G.82 G.5661
0.76 214.99 0.704
0.97 222.40 0.729
1.17 228.66 C. 749
1.37 233,45 0.765
1.87 245.31 C.804
2.37 253.21 0.830
2.87 258.58 0.847
3.37 264.84 L.868
3.87 269.97 0.885
4.37 274.72 0.500
5.37 282.49 0.926
6.40 288.30 0.945
7.37 293.29 0.661
8.31 297.03 0.573
S.37 29%5.92 0.983
10,37 302.34 ¢.991

B = 0.4
2 0.158E+
= 24l.82
= 263.20
= 39,893
= 29.164
= 10.729
= 21.53
= 13.06
2 (.7311

Y/H

3.41
4.41
5.41
6e4l
T.4l
9.41

1l.41 1

13.41 1

17.41 1

2l.41 1

25.41 1

29.41 1

33.41 1

37.41 1

4l.41 1

45.41 1

49.41 1

53.41 1

57.41 1

Y+

49.43 1

£€0.63 1

52.42 1

59.74 1

13.5¢6 1

87.86 1
101.58 1
128.42 1
155.29 1
182.00 1
248428 1
Il4.56 1
278.14 1
442.506 2
508.55 2
574.21 2
715.59 2
852.71 2
5719.65 2

1112.52 2
1245.39 2
1278.25 2

MM

a6
CM/S
CM/S

MM
MN
MM

CcM/S
CM/S

6.71
T1.46
8,02
8.52
8.8S
9.60
0.07
0.51
1.20
1.78
2.27
2.72
3,11
3.45
3.78
4.01
4.18
4.16
4.12

4.85
4.93
4.97
5,28
5.7
6.14
6.4€
7.03
7.51
7.88
8.79
G356
$.80
0.28
C.67
1.04
1.63
2.08
2.46
24175
2.917
3.15

8oL



P = 20 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. uk
MITTL. PRCFILGESCHW. UP
VOLUMETR. KANALFOEHE HV
PROF [LLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR

SCHUBSP .GESCHW.GLATT UXG

NULLSCHUBSPANNUNG LR/HV =

RAUHE ZONE
YUMM) U(CM/S) UJUMAX
1.71  210.01 C.475
2.21 233.67 0.528
2.71 250.25 0.565
3.21  266.23 0.602
3,71 277.40 0.627
4,71 296.57 0.671
5.71 312.42 0.706
6.71 326.62 0.738
8.71 347.18 0.1785
10.71 366.117 c.827
12.71 381.78 0.863
14,71 394.68 0.892
16.71 4017.37 0.921
18.71 417.75 0.944
20.71 427.64 C.966
22,71 435.43 C.984
24.71 4%l.14 0.997
26.71 442.54 1.000
28.71 441.75 c.958
29.71 440.74 0.956
GLATTE ZONE
YIMM)  UICM/S)  U/UMAX
0.37 287.16 0.645
0.39 288,17 0.653
0.45 295.53 0.668
0.56 304.39 €.688
0.66 1312.04 C.7U5
0.76 318.44 C.720
0.97 329.68 €.745
1.17 338.56 0.765
1.37 346.05 c.782
1.87 361.74 ¢.B17
2.37 3713.18 0.843
2.87 382.712 C.865
3.37 390.89 0.883
3.87 398.04 0.899
4,31 403.65 C.912
3,37 413.93 .35
5,37 421.78 6.953
T.37 428.33 C.968
8.37 434.29 G.581
9.37 438.36 0.991

B = Co4 MM
* 0.233E+06
= 357.33 CM/S
= 38l.9C CM/S
= 3G6.893 MM
= 30.126 MM
= Ge767 MM
= 32.91 CM/S
= 18.74 CN/S
0.7552
Y/H Us
3.41 6.38
4.41 7.10
5.4l 7.60
6e41 8.0§
Teal 8.43
9.41 9.02
1l.41 S.49
13.41 $.62
17.41 10.55
2l.41 11.13
25.41 11.6C
29.41 11.99
33.41 12.3¢
37.41 12.6S
4l.4l 12.99
45.41 13,23
49.41 13,40
53.41 13.45
57.41 13.42
59.41 13.36
Y+ U+
70.43 15.32
72.57 15.41
65.13 15.77
105.36  156.24
125.20 16.65
l44.74 16.99
183.42 17.56
222.32 18.017
260.57 18.47
355.4¢ 15.3C
450.35 15.91
545.24 20.42
£40.14 2C.86
136.77 21.24
€31.88 21.54
1622.11 22.0S
1212.34 22.51
14C2.58 22.86
1562.81 23,11
1778.83 23.39

P = 2.0 MM H = 0.5 MM
REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP
VOLUMETR. KANALHOERE HV

PROFILLAENGE RAUH LR
PROF [LLAENGE GLATT LG

SCHUBSP.GESCHW .RAUH UXR
SCHUBSP.GESCHw.GLATT UXG

NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y(MM) U(CM/S) U/JUNMAX
L.71 229.66 C.466
221 257.03 0.522
2.7TL 279.95 0.566
3.21 295.26 0.599
3.71 307.54 C.624
4.7l 329.63 0.669
5.71 347.08 0.705
6.7l 363.51 G.738
8.71 387.26 0.786
10.71 406.67 0.826
12,71 423.61 C.836C
14.71 439.53 ¢.B892
16.71 452.29 0.518
18,71 464.50 0.943
20,71 4T4.94 C.964
22.71 483.74 C.982
24.T7T1  450.79 0.556
26.71 462.59 1.000
28.71 491.71 0.998
29.71 490.48 0.5996
GLATTE ZGONE
YIMM) U{CM/S)  U/UMAX
0.37 320.53 0.651
0.38 32C.91 C.651
0.39 322.76 €.655
0.4l 324.00 0.658
0.45 328.63 C.667
0.56 339.08 0.688
V.66 3417.11 0.705
0.76 354.74 0.720
0.97 366497 0.745
1.17 377.18 C.T66
1.37 386.34 C.784
1.87 403.27 C.819
2.37 416.49 0.845
2.81 426.58 0.866
3.37 435.51 0.884
3.87 443.08 C.899
4.37 445.83 C.913
5.37T 460.78 0.935
6,37 4706.08 0.954
7.37 477.01 0. 968
8437 483.06 0.981
9.37 487.07 G.589

B = 0.4 MM
= 0.25TE+06
=  394.44 CM/S
= 424,53 CM/S
= 39.853 MM
= 30.292 MM
= S.601 MN
= 36457 CM/S
= 20.5% CM/S
= ($.7593
Y/H Us
3.41 6.28
4.4l 7.02
5.41 1.62
6a4l 8.017
7.41 8.4l
9.41 9.01
Il.4l 5.45
13.41 9.94
17.41 10.59
2le41  1lal2
25.41 11.58
29.41 12.02
33.41 12.31
37.41 12.7C
4l.4l 12.56
45.41 13.2:2
49.41 13.42
53.41 13.41
5T«41l 13.45
59.41 13.41
Y+ U+
T7.74 15.51
80.10 15.59%
82.45 15.68
84.78 15.74
$3.56 15.5%6
116.33 16.47
138.15 16.8¢&
159.77 117.23
202.46 17.82
244.82 18.32
286.94 18.717
391,44 16.56%
495.53  20.23
600.43 20.72
704.92 21.16
809.42 21.52
513,91 21.85
1122.90 22.38
1328.75 22.83
1537.25 23.117
1745.74 23.46
1649.62 23.66

P = 2.0 MM H = (0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWINO. UK
MITTL. PRCFILGESCHw. UP
VOLUMETR., KANALHOEHE HV

PROF ILLAENGE RAUH LR
PROFILLAENGE GLATT LG

SCHUBSP.GESCHwW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULLSCHUBSPANNUNG LR/HY
RAUHE ZIONE
Y(MM) JICM/S) U/UMAX
la71l  346.45 0.476
2.21 382.88 0.526
2.71 408.96 0.562
3.21 430.4%1 0.592
3.71 449.61 0.618
4,71 483.32 C.664
5.71 506.6C 0.696
6.T1 529.35 c.728
8.71 563.50 0.7175
10.71 593.68 0.816
12.7T1  617.99 0.849
14.71 639.98 C.880
16.71 66C.36 0.908
18.7L 678.10 0.932
20.71 694.69 0.955
22.71 17G17.84 C.973
24.71 720.48 0.960
26,71 727.53 1.000
28.71 726.98 0.99¢
29.71 723.61 €.995
30.71 721.05 C.991
GLATTE ZOMNE
YIMM)  ULCM/S)  U/UMAX
0.37 488.35 0.6T1
0.38 489.79 0.673
0.36 492.01 C.676
Q.41 494.02 0.679
0.45 501.19 0.689
0.56 516.68 t.710
0.66 529.41 Cc.728
0.76 54C.18 0.742
0.97 558.25 C.7617
lel? 572.15 C.786
1.37 584.36 0.803
1.87 6C7.73 0.935
2.37 625.32 0.860
2,87 642.02 0.882
3.37 653.32 C.898
3.87 664.18 0.913
4437 673.31 0.925
5.37 688.21 0.946
6.37 69957 0.962
7.37 170%.27 0.975
8.37 T15.92 0.984

B = 0.4 MM
= 0.378E+06
= 573,84 CM/S
= 628.53 CM/S
= 36,893 MM
= 30.696 MM
= 9,197 MM
= 54.15 CM/S
= 29.64 CM/S
= 0.7695
Y/H U+
3.41  €.40
4.41  7.07
5.41  1.55
6.41 1.585
7.41  8.30
9.41  8.53
1l.41  $.35
13.41  9.77
17.41 10.41
21.41 10.96
25.41 11.41
29.41 11.82
33.41 12.19
37.41  12.52
41.41 12.83
45.41 13.07
49.41 13.30
53.41 13.43
57.41 13,42
59.41 13.36
€l.4l 13,32
Y+ U+
112.19  16.48
115.60 16,52
118.98 16.6C
122.34 16.61
135.6C 16.61
167.88 17.43
199.43 17.8¢
230.57 18.22
292.87 18.83
354.15 19.3C
415.07 19.71
566.23 20.50
717.39  21.10
868454 21.66
1619.70 22.04
1170.85 22.41
1222.01 22.72
1624.32 23.22
1526.63 23.61
2228.54 23.93
2531426 24.15

P = 2.0 MM H = 0.5 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND, “UK

MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR

PROFILLAENGE GLATT LG
SCHUBSP.GESCHW.RAUH UXR
SCHUBSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE ZONE
Y{MM) UICM/S) U/UMAX
L.71 480.29 0.484
2.21 523.96 C.528
2.71 556.84 0.562
3.21 587.69 0.593
3.71 613.52 0.619
4.71 657.33 0. 663
5.71 69C.81 C.6917
6.71 719.24 0.725
B.Tl 164.23 0.771
10.71 810.34 0.817
12,71 843.57 0.851
14,71 874.42 0.882
16.71 901.50 0.909
18.71 924.50 C.932
20.7L 9417.25 0.955
22,71 961.34 C.S576
24,71 979.84 C.988
26.71 987.72 G.996
28.71 991.63 1.000¢
29.7L 990.0l 0.998
30.71 985.98 0.5%4
GLATTE IONE
Y{MM} UICM/S) U/UMAX
0.37 670.83 0.676
0.38 673.33 0.679
0.39 676.10 0.682
0.4l 689L.54 C.687
0.45 688.76 0.685
0.56 7T1l.23 0.717
0.66 128.67 C.735
0.76 740.84 0.747
0.97 7617.80 C.774
1.17 787.20 0.794
1.37 B807.49 0.814
1.87 837.63 0.845
2.37 B86l.22 G.868
2,87 880.81 c.888
3.37 896.88 L.904
3.87 910.49 0.918
4.37 922.38 €.930
5.37 942.55 C.950
6.31 958,46 0.967
7.37 970.29 0.978
8,37 979.25 C.988

B = Q.4 MM
= 0.514E+06
= 782.73 CM/S
= B856.26 CM/S
=  39.892 MM
= 31,364 MM
= 8,525 MM
= 14,89 CM/S
= 39.05 CM/S
= 0.7862
Y/H U+
3.41 6.41
4e41 7.00
S5.41 Te44
6.41 71.85
To4l 8.1%
S.41 8.78
11. 41 9.22
13.41 S.60
17.41 10.2C
2l.41 1C.82
25.41 11.2€
29.41 11.68
33.41 12.04
37.41 12.35
4l.41 12.65
45.41 12.92
49.41 13.0€
53.41 13.19
57.41 13.24
59.41 13.22
6l.41 13.17
Y+ U+
149.57 17.18
154,11 17.24
158.62 17.31
1£3.09 17.45
180.71 17.64
223.80 18.21
2€5.96 1B.66
307.31 18.917
389.51 19.66
469.50 20.16
54l.72 20.68
738459 2l.45
S$36.21 22.05
L144.30 22.55
1243.45 22.91
1538.97 23.31
1737.65 23.62
2135.00 24.14
2532.36 24.54
2929.72 24.85
3327.C8  25.C1
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NACHMESSUNGEN

4 = 43.5 mm

P = 192.0 MM H = 6.0 MM

REYNOLDS ZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHw. UP

VOLUMETR. KANALHGEHE HV
PROFILLAENGE RAUH LR
PROF ILLAENGE GLATT LG
SCHUBSP.GESCHRh«RAUH UXR
SCHURSP . GESCHWGLATT UXG
NULL SCHUBSPANNUNG LR/HV
RAUHE IONE
YIMM) UICM/S) U/UMAX
6.74 15.56 0.112
8.74 62.13 Q.446
10.74 $0.69 0.651
12.74 110.02 C.790
14.74 119.91 0.861
16.74 124.04 0.891
18.74 126.95 C.912
20,74 129.74 C.9232
22.74 131.99 0.948
24.74 134.07 C.962
26.74 136.37 0.979
28.74 138.17 C.992
29.74 139.14 C.999
30.74 139.23 1.000
31.74 138.19 C.993
GLATTE ZOME
YIMM) U(CM/S} U/UMAX
0.37 $3.30 G.6T4
0.38 S4.18 C.676
Q.44 97.92 0.703
0.55 103.16 C.741
0.65 106.99 C.768
0.86 1ll.96 0.804
.06 114.77 C.824
L.26 118435 €.850
1.76 123.09 C.854
2.26 126.24 C.907
2.76 128.87 C.526
3.26 121.03 0.941
3.76 132.74 0.953
4.26 133.61 C.962
5.26 135.80 C.975
6026 137.14 C.985
1.26 137.94 0.991

B 2 6.0 MM
= 0.617E+05
= 101.7C CM/S
= 112.64 CM/S
= 39.813 MN
= 32.285 MM
= 7.528 FM
a 14,99 CM/S
= T.24 CM/S
= 0.8109
Y/h U+
Lol2 1.04
le46 4.14
1.75 6.05
2.12 7.34
2. 46 8,00
2.79 8.21
3.12 8.47
3.46 B8.65
3.79 8.80
4,12 8.94
4ab6 S.1¢
4479 9.22
4.56 S5.28
S.12 9.2S
5.29 9.22
Ye u+
25.32 12.9¢
26405 13,01
29.86 13.52
37.16 14.25
44,25 14,18
58430 15.417
72.15 15.8%
85.61 16435
119.88 17.CC
154.01 17.44
188.04 17.80C
222.C7 18.1C
256.1C 18.34
290.12 18.5¢C
358418 18.7¢
426.24 18.94
494.25 15.0¢

4 = 43.5 mm

P = 192.0 NM H = 6.0 MM B = 6.0 MM
REYNOLDSZAHL RE = 0.208E+06
MITTL. GESCHWIND. UK = 317.67 CM/S
MITTL. PRGFILGESCHwe UP = 364,63 CN/S
VOLUMETR. KANALHOEHE HV = 36,813 MM
PROFILLAENGE RAUH LR = 33.496 MM
PROF ILLAENGE GLATT LG = 6,317 kM
SCHUBSP.GESCHRRAUH UXR = 48.76 CM/S
SCHUBSP.GESCHW.GLATT UXG = 21.17 CM/S
AULL SCHUBSPANNUNG LR/HV = 0.8413
RAUHE 20NE

YIMM) UICM/S) U/UMAX Y/H U+
B.74 176.07 C.397 l.46 3.61
10.74 28l.54 0.635 1.76 5.77
12.74 348.24 C.786 2.12 T.14
14.74 383.12 0.864 2.46 7.8¢
16.74 398.59 C.S00 2.79 8.18
18.74 406.61 0.917 3.12 €.34
20.74 413.74 0.934 3.46 8.49
22.74 420.55 C.950 3.79 8.63
24.74 4217.317 C.964 4.12 8.717
26,74 433.56 C.978 4246 8.89
28.74 436.61 0.962 4.76 9.02
29.74 441.95 0.997 4.96 5.06
30.74 443,21 1.000 S.12 S$.06
3l.74 441.23 0.99%6 5.265 S5.05
32.74 44C.73 C.694 5.46 S.04
GLATTE ZONE

YI{MM) U(CM/S) U/uMaX Y+ U+
0.37 331.37 0.748 80.33 15.65
0.60 333,30 G752 129.29 15.74
0.44 339.14 0.765 S4.74 16.02
0.55 350.69 0.791 117.92 16.56
0.65 359.93 0.812 140.22 17.0C
0.86 373.52 C.843 184456 17.64
1.06 383,92 0.866 228439 18,112
Le26 391.49 0.883 271.96 18.45
1.76 404.175 G913 379.82 19.12
2.26 413.11 C.932 487.53 16.51
2.TE  415.78 0.547 595.25 19.83
3,26 424.41 C.958 702.97 20.04
3.76 428.85 0.568 8l0.69 20.25
4.26 432.29 C.S75 S18.41 20.42
5.26 436459 0.985 1133.85 2C.62
6.26 43G.35 Ce991 1349.28 20.75

4 = 89 mm
P = 192.0 MM H = 6.0 MM
REYNGLDS ZAHL RE
MITTL. GESCHWIND. UK

MITTL. PROFILGESCHwW. UP

VOLUMETR. KANALHQOEHE HV
PROFILLAENGE RAUH LR
PROFILLAENGE GLATT LG
SCHUBSP.GESCHW4RAUH UXR

SCHURSP.GESCHW.GLATT UXG
NULL SCHUBSPANNUNG LR/HV

RAUHE ZONE
Y{NM) U{CM/S} U/UNMAX
1.23 63.31 0.454
L.74 65,72 0.471
2.24 67.01 0.481
2.74 67.89 0.487
3.24 69.24 0.467
3.74 70.85 0.508
4.74 73.74 Ce525
5.74 77.08 0.553
&.74 81.89 0.587
B.74 90.09 C.646
10. 74 99.139 C.713
12.74 108.35 C.777
l4.74 113.62 C.815
16.74 122.258 0.877
18.74 127.15 C.912
20.74 130.49 C.936
22.74 133.92 C.960
24.74 135.82 C.974
26.74 138.17 C.991
28.74 139.17 C.598
29.74 139.37 C.995
30.74 139.46 1.040
31.74 138.31 0.992
32.74 137,43 €.s585
33.74 136.60 C.980
GLATYE ZONE
Y{MM)  UICM/S) U/UMNAX
0.37 B6.42 0.62C
0.38 87.01 0.624
0.44 650.02 0.645
0.55 94.47 C.677
0.65 97.82 0.701
0.86 102.47 0.735
1l.06 106.40 C.763
1.26 109.78 c.787
1.76 116.717 0.837
2.26 12L.57 0.872
2,76 125.57 C.900
3.26 128.54 C.922
3.76 130.70 0.937
4.26 132.66 C.953
5.26 135.11 C.969

B = 6.0 NM
= 0.663E+405
= 109.58 CM/S
= 115.01 CM/S
= 35,813 MM
= 34,106 MM
= 5.707 MM
= 16.63 CM/S
= 6.80 CH/S
= 0.8567
Y/K u+
V.21 3.81
0.26 3.5
0.37 4.03
0.46 4.08
Oe54 4.16
0.62 4.26
0.175 4.42
UeSé& 4.64
1.12 4.92
L.46 5442
1.79 5.98
2.12 6.52
2.46 6.83
2.179 1.35
3.12 1.65
3.46 7.85
3.5 8.05
4412 8.17
4446 .31
4.19 8.37
4.96 8.38
5.12 8.35
5.29 8.32
5.46 £.26
5.62 .21
Y+ U+
23.56 12.7C
24.271 12.7%
27.78 13,23
34,58 13.8¢
41,22 14.38
54.25 15.0¢
67.13 15.64
79.94 lé6.l4
111.65 17.17
143.31 17.87
174,517 18.46
206.64 18.90
238,30 19.21
270.62 19.55
334,11 15.86

4 = 89 mm

P = 192.0 MM H = 6.0 MM
REYNOLDSZAHL RE
MITTL. GESCHWIND. UK
MITTL. PROFILGESCHW. UP

VOLUMETR. KANALHOEHE HV
PROF ILLAENGE RAUH LR
PROF ILLAENGE GLATT LG

SCHUBSP.GESCHh .RAUH UXR
SCHUBSP.GESCHR.GLATT UXG
NULLSCHUBSPANNUNG LR/HV
RAUHE IGONE
YI(MM) U(CM/S) U/UMAX
1.23 207.89 C.4TC
1.74 212.66 C.480
2.24 215.S0 0.488
2.74 219.6¢ 0.496
3.24 222.58 0.503
3.74 226.91 0.513
4.74 235.60 0.532
5.74 247.73 0.560
6.74 260.07 0.588
8.74 288.90 0.653
10.74 317.96 0.718
12.74 346.10 C.782
14.74 369.12 0.834
16.74 389.52 G. 880
18.74 404.53 0.914
20.74 4l6.26 0.940
22.74 425.42 0.961
24.T74 431.09 Ce974
26.74 4317.20 C.5988
28.74 441.30 C.997
29.74 442.68 1.000
30.74 440.59 0.995
3l.74 439.85 C.994
32.74 436.05 €.592
33.74 437.03 0.987
34.74 433.22 0.979
GLATTE ZONE
Y(MM) UICM/S) U/uUNMAX
0.37 25%.07 0.6768
0.38 299.99 0.678
0.44 305.99 0.691
0.55 317.42 C.717
0.65 326426 C.737
0.86 342.26 Co.773
1.06 355.58 0.803
1.26 365.74 0.826
1.76 385.93 0.872
2.26 399.93 C.903
2.76 410.16 C.9217
3.26 417.53 C.944
3.76 423.01 C. 3956
4,26 427.39 G.965

B = 6.0 MM
3 0.224E+06
= 341.80 CM/S
s 367.26 CM/S
= 3%.8l3 MM
= 35.062 KM
= 4.751 MM
= 52.62 CM/S
= 19.37 CM/S
=z 0,8807
Y/H us
0.21 3.95
0.29 4.04
0.37 4.10
0.46 4.17
0.54 4,23
Je62 4.31
0.79 4.48
0.96 4.71
1.12 4.94
1.46 5.4S
1.79 6.04
2.12 6.5E
2.46 7.01
2.79 7.40
3.12 71.66
3.46 7.91
3.79 8.08
4.12 8.15
4.46 8.31
4.79 €.39
4.96 8.4l
5.12 8.31
5429 8.3¢
5.46 8.34
5.62 8.31
5.79 8.23
Y+ Ue
73.83 15.44
756.07 15.4S
87.07 15.8C
108.38 16.39
129.18 16.84
170.€3 17.61
2l0.41 18.3¢€
250.55 18,88
349.92 19.92
449,15 20.65
543.25 21.18
641.55 21.58
735.8€6 21.84
£38.17 22.017
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NACHMESSUNGEN

A = 89 mm
P = 192,00 MM H = £.0 MM B = €. MM
REYNOLOSZAHL RE = Je48lL+Ce
MITTL. GESCHWINC. UK = 70&.75 CM/S
MITTL. PROFILGESCHW. UP = 758.69 (M/S
VOLUMETR. KANALRCEHE kV = 39,813 MM
PROF ILLAENGE RAUH LR = 35,518 ~¥NM
PROFILLAENGE GLATT LG = 4.295 MM
SCHUBSP.GESCHW.RAUH UXR = ]07.55 CM/S
SCHURSP.GESCHW.GLATT UXG = 37.55 C™¥/S
NULL SCHUBSPANNUNG LR/HYV = 33,8921
RAUHE ZICONE
Y(MM) UICM/S) U/UMAX Y/F U+
1.23 436470 0.477 Q.21 4.04
l.74 444.09 0.485 Jv. 29 4.11
2.24 452.29 C.494 U.37 4.16
2,74 456.67 0.499 Vedl 4.23
3.24 466.80 0.510 0.54 4.32
3.74 475455 0.516 0.62 4.4C
4.T4 4S1.81 0.537 0.79 4.55
5.74 516.97 C.565 J.66 4.7
6.T7T4 541.84 Ua592 l.12 5.02
8.74 568.65 0.654 l.46 Se54
10.T4 658.71 Jg.719 1.79 éalC
12.74 717.82 C.784 2.12 6465
14.74 766.21 0.837 2.4¢ 7.1¢C
16.74 805.35 0.879 2.719 1.46
18,74 834,89 0.912 3.12 7.13
20.74 859.25 C.538 3.46 7.9¢
22.74 876496 0.958 3.79 8.12
24.74 890.29 0.972 4.12 8.24
26,74 902.66 0.986 4.46 €.3¢
28,74 910.41 C.594 4,75 B8.43
29.T4 913,13 C.998 4.96 B.46
30.74 915.75 1.000 5.12 8.46
31.74 915.44 1.000 5426 €.48
32.74 9S14.59 0.999 5. 46 8.417
33.74 912.86 0.987 5.62 8.45
34.74 906.64 C.950 5.16 8.4C
GLATTE IONE
Y{MM} UICM/S) U/UMAX Y+ U+
0437 640.59 0.700 142.41 17.0¢
2.26 851.06 0.929 86404 22,66
2.76 868.16 0.949 1055.68 23.14
3.26 8179.56 C.960 1246.12 2z3.42
3.76 888.64 0.970 1434.37 23.66
4.26 896,40 0.579 1€24.65 23.81

4

P = 162.0 MM H

REYNCLDSZAHL

177

MITTL. GESCHWIND.

NITTL.

VOLJUMETR .

PRCFILGESCHW.

KANALHOEFE

PRCF ILLAENGE RaUH
PROF ILLAFMGE GLATT

SCHUBSP.GESCHM.RAUH U
SCHUBSP.GESCHW,GLATT LXG

NULLSCHUBSPANNUNG LR/
RAUHE ZONE
Y(MM) UICM/S) U/ZUNAX
1.1 81.47 C.638
L.7¢C GCa. 4l C.660
2.20 93.11 C.675
2.170 G4.73 C.091
3.20 95.67 C.730
3.70 97.2¢ c.710
4. 7C 99. 10 0.723
5.7C 100.80 C.736
6.7C 102.23 C.T406
8,70 105.51 (.770
L0.7G 108.96 C. 755
12.7¢ 111.31 0.812
14.70 115.99 C.34¢
1670 119.51 0.872
18.70 123.03 C.898
20.70 126.48 C.923
22.7C 13v.05 J.946
24.70 132.6€0 C.968
26.7C 135.13 C.s%86
2870 136.57 0. 997
29.7C 137.04 1.000
30.7C 135.85 €.991
31.70 135.13 C.986
22.7C¢ 133.97 0.978
33.70 132.¢6 C.968
34.70 130.15 C.950
GLATTE ZONE
Y{MM) ULCM/S) U/UMAX
0.37 82.69 C.603
0.38 83.15 0.607
0.39 83.55 C.610
0.41 84.36 0.616
0.42 B4.71 0.618
0.43 85.45 C.624
0.48 88.52 C. 646
0.59 G2.32 C.614
0.6 95.28 0.695
0.90 99.65 0.727
1.10 103.09 0.752
1.30 105.77 C.772
1.80 111.34 C.813
2.3C 115.59 C.844
2.80 119.15 C.B869
3.30 122.20 C.892
3.80 125.15 0.513
4.30 126.81 0.925

mm
MM
RE
UK
up
HV
LR
LG
XR

HV

B = &.0 MV
= 0.656E¢05
= 113.02 C¥/S
= 113.22 CM/S
= 35,813 MM
z 34,656 MM
= 5.157 MM
= 17.16 CM/S
= 6.62 CM/S
= V8705
Y/H U+
Ga 20 5.1C
Q.28 5.27
0e317 e43
Ve45 5.52
0.53 5459
0.62 5.61
Q.78 5.71
Ge55 5.87
l.12 5456
l.45 6.15
1. 7€ 6025
2412 €4S
2445 6.16
2.18 €.G¢€
3.12 7.17
3.45 1.37
3.78 7.58
4.12 1.72
4s45 1.87
4.78 1.9¢
4.65 T.58
5.12 71.92
S5.28 1.817
5.45 7.81
5.62 1.73
5.178 1.58
Y+ ur
22.21 12.4S
22.89 12.5¢
23.5% 12.62
24.22 12.74
24.88 12.80
25.54 12.91
28.78  13.37
35.12 13.95
41.33  14.38
53.58 15.05
65.71 15.517
17.71 15.98
1C7.€64 16.82
137.4€6 17.4¢
167.32 1E.(C
167.16 1B.46
2271.03 18.9C
256,88 19.15

P = 192.0 MM H

REYNQLDS ZAHL
MITTL.
MITTL.

VOLUMETK <

GESCHWIND,
PRCFILGESCHW.

A =
6.0

KANALHOEHE
PROF ILLAENGE RAUH

PROFILLAENGE GLATT

SCHURSP.GESCH®.RAULH U
SCHUBSP .GESCHW.GLATT UXG

MULLSCHUBSPANNUNG LR/
RAUHE IONE
YI(MM) UICM/S) U/UMAK
l.20 291.25 Ce6517
1.70 301.29 J.68¢
2.20 3017.95 0.695
2.70 312.86 C.706
3.20 316.517 C.Tl4
3.70 316.75 G.722
4.7C 325.43 0.734
5.7 330.55 G.74¢
6.70 335,55 G757
8.73 345.31 Cells
Iu.70 354,16 C. 759
12.70 3064.56 0.323
14.70 376.15 C.849
16.7C 381,64 0.875
18.7) 398.717 C.9C0
20.7TC 408.96 0.923
22.7C 420.22 0.948
24,7C 428.6% C.9068
2670 435.50 C.982
2B. 70  441.03 C.555
29.73 442,28 €.558
30.70 443.14 1.000
31.70 440.85 C.995
32.70  438.43 0.589
33.70 434.71 0.681
34,70 428.717 C.S68
35.7C 420.74 0.949
GLATTE IONE
Y(MM)  UICM/S)  U/UMaX
0.37 301.26 Ge630
0.38 301.37 C.680
0.3 302.19 C.682
0.4GC 304.38 C.687
0«41 305.75 (.690
0.42 306.55 0.692
0.48 312.79 C.726
0.58 321.78 0.726
0.6 330.22 C.745
0.89 342.32 0.772
1.10 352.82 0.796
1.30 361.39 0.816
1.80 378.02 0.353
2.30 391.11 G.883
2.80 400.81 C.504
3.30 408.93 0.923
3.80 415.49 €.538

177 mm
MM B = £.0 MM
RE = 0.238E+Ce
UK =  348l.ul CM/S
UP = 370.88 CM/S
HV = 3G,812 NN
LR = 35.547 MM
LG = 40266 MM
XR = 56424 CM/S
= 19.4E& CM/S
HV =  (Q.8929
Y/kE U+
Ue28 5.18
vel8 5436
vell 5.4E
J.45 5.5¢
0.53 5463
Ue£2 5.66
Ue 78 5.79
Ua5S 5.88
1.12 5.617
l.45 6.14
1.2 6.3C
2.12 648
2.45 £465
2.18 €. 85
3.12 7,06
3.45 T1.217
3.78 Tatd
4.12 1.63
4445 T-74
4. 178 T.84
4455 7.B8¢
5.12 7.88
S5.28 7.%4
5.45 7.8C
5462 7.73
5.18 .62
5.55 T.48
Yt U+
73.47 15.46
15.74 15.417
18.18 15,51
80.43 L15.62
82.66 15.7C
85.08 15.74
96.C5 16.06
117.471  16.52
138.46 16.95
1716.82 11.517
220.76 18.11
2€61.49 18.55
363.15 19.41
464,14 20.08
565.12 20.51
666.11 20.96
767410 21.33

A =177 mm
P = 192.0 MM B 6.0 MM B = E.y MM
REYNCLDSZAHL RE = U.3T3E+G6
MITTL. GESCHWIND. UK = 562416 CM/S
MITTL. PRCFILGESCHW. UP = 575.22 CM/S
VOLUMETR. KANALHGEHE Hv = 36,813 MM
PROFILLAENGE RAUH LR = 35.854 MM
PROFILLAENGE GLATT LG = 3.958 MM
SCHUBSP.GESCHW.RAUR UXR = 87415 CM/S
SCHUBSP.GESCHW.GLATT UXG = 28.G9¢& CM/S
NULL SCHUBSPANNUNG  LR/HV = J.50L6
RAUHE ZIONE
Y(MM} UJI(CM/S} UJUMAX Y/H U+
1.20 451.65% C.657 ve2C S.1%
1.70 465.37 C.al? Ue2E 5.34
2.20 475.60 0.662 3.37 5.4¢
2.70 482.32 c.702 Qe45 5453
3.2C 4B8.56 0.712 2e53 5.61
3.7C 494.65 0.720 0.62 5.6
4.70 503.69 0.T733 0. 178 5.78
5.70 510.66 CeT43 0«55 S.8¢
6.7C 516.33 C.751 1.12 5.62
8.70 532.09 C.774 1. 45 ¢.ll
10.70 545.97 0.755 1. 178 €.2¢
12.70 563.13 0.820 2412 €46
14.7C 581.13 G.546 2.45 £.61
16.7C 59G.07 0.872 2.18 €.817
18,70 616.33 C.897 3.12 1.017
20.70 633,43 c.s22 3.45 1.21
22.70 648B.31 Ue943 3.78 1.44
24.70 663.85 C.566 4412 1.62
26.7C 676.18 C.984 4,45 1.17¢
28.70 682.33 C.993 4,18 7.83
29.70 686é.16 C.956 4.55 7.81
30,70 687.15 1.C0Q0 5,12 7.88
31.70 684.05 C.895 5.28 7.85
32.7C 681.73 C.592 5. 45 1.82
33,70 676446 G.984 5.62 T.76
34.70 669.30 G.974 5.178 1.68
35.70 657.52 C.957 5.65 1.54
GLATTE IONE
Y{MM) ULCN/S) uU/UNaAX Y+ U+
0.37 476.23 C.693 105.21 16.45
0.38 475.91 0.693 112.59 16.42
0.39 477.77 Ce 695 11565 16.5C
0.40 480.02 0.695 119.28 16.58
Q.41 48l.26 c.700 122.56 16.62
0.42 483.2S 0.703 125.E8 16465
0.48 492.5C 0.717 142.12 117.01
0.58 5(8.61 Ga74C 173.8¢0 17.5¢
0.69 521.02 0.1758 204.86 117.9$
0.89 542.23 0.789 266.06 18.72
1.10 557.6C J.811 3126.63 19.2€
L.30 569.85 0.829 286.89 19.68
1.80 594,67 0.B865 536,05 2C.54
230 613,23 €.B92 €85.11 Z1.18
2.80 627.33 0.613 €34.18 21.66
3.30 639.82 C.931 683.25 22.09
3.80 649.89 0.946 1132.31 22.44

Lil





