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Zusammenfassung

Im Anschluß an umfangreiche Geschwindigkeitsmessungen in einem

Plattenkanal mit künstlichen Rauhigkeitsgeometrien wurden ge­

zielte Nachmessungen durchgeführt, die zur Uberprüfung der ge­

wonnenen Versuchsergebnisse dienten. Die benutzte Geometrie

bestand aus hohen quadratischen Querrippen mit großer Teilung.

Variiert wurde die Meßposition relativ zur Rippe, so daß sich

eine Aussage über den örtlichen Einfluß der Rauhigkeitsrippen

auf die Meßgrößen ergab. Wie als wesentliches ErgebniR festge­

stellt wurde, hängt die z.T. stark vom Wert 2.5 abweichende

Steigung der logarithmischen rauhen Geschwindigkeitsprofile

nur geringfügig von der Meßposition relativ zur Rippe ab. Die

Abweichung der glatten Profile von der Steigung 2.5 trifft hin­

gegen nur in Rippennähe zu. Dies ist darauf zurückzuführen,

daß 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 square

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 Strömung ist ihrem Wesen nach derart kompliziert,

daß es bis heute noch nicht gelingt, ihre Vorgänge mathematisch

exakt zu erfassen. Für die meisten technischen Probleme ist

dies aber auch nicht erforderlich. Hier genügen in der Regel

schon Näherungslösungen, wie sie beispielsweise durch die Wand­

gesetze der Strömupgsgeschwindigkeit gegeben sind.

Die Wandgesetze, die erstmals von NIKURADSE aus Geschwindigkeits­

messungen in glatten und sandrauhen Kreisrohren gefunden wurden,

lauten:

+ As ln + + Bsu = y

mit + u + yu*
u = - , y =

u* "
für die glatte Wand /1/ und

+
Ar ln y/h + Ru =

für die sandrauhe Wand /2/,

( 1 )

(2)

wobei As = Ar = 2.5

und Bs = 5.5 im Bereich y+ ~ 30 gilt.

Die als Rauhigkeitsparameter bezeichnete Größe R ist eine Funk­

tion der "Rauhigkeits-Reynoldszahl"

"
und dient zur Charakterisierung der Wandrauhigkeit.

(3)

Die Grundidee der Wandgesetze ist die Vorstellung, daß die Ge­

schwindigkeitsverteilung u(y) der turbulenten Strömung in Wand­

nähe durch die von der Wand auf die Strömung einwirkenden Eigen­

schaften, insbesondere durch die Wandschubspannung

2
T = pu*

W
(4)

bestimmt sein müsse /3/. Darin liegt gleichzeitig die Bedeutung

der Wandgesetze. Sie erlauben nämlich eine einfache Beziehung

zwischen Geschwindigkeitsprofil und Druckverlust und ermöglichen

Zum Druck: 14.8.1978
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auf diese Weise, den Rauhigkeitsparameter R,des Geschwindig­

keitsprofils aus Druckverlustmessungen zu bestimmen /4,5,6/.

Umgekehrt erlauben sie die strömungstechnische Auslegung

komplexer Kanalformen mit beliebiger, insbesondere künst­

licher Wandrauhigkeit /7,8/. Eine wesentliche Rolle spielt

dabei die Tatsache, daß die Geschwindigkeitsprofile als

praktisch unabhängig 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 übertragbare Rechengröße dar.

Für die experimentelle Bestimmung des Rauhigkeitsparameters

R wurde dabei bisher vereinfacht angenommen, daß der Gra­

dient Ar des Wandgesetzes für künstlich rauhe Wände dem

für sandrauhe Kreisrohre gültigen Wert Ar =2.5 entspricht.

Wie aus Geschwindigkeitsmessungen verschiedener Autoren

/9,10,11/ jedoch hervorgeht, trifft diese Annahme nicht

allgemein zu.

Vielmehr zeigt sich, daß die Größe Ar bei künstlicher

Wandrauhigkeit z.T. beträchtlich vom Wert 2.5 abweicht,

was im Gegensatz zu den bekannten Meßergebnissen von

SCHLICHTING /12/ steht.

Zur Klärung der in der Literatur vorhandenen Unsicherheiten

wurde deshalb ein umfangreiches Versuchsprogramm mit künst­

lichen wandrauhigkeiten durchgeführt /13/. Gemessen wurden

der Druckverlust und die Geschwindigkeitsverteilung über einen

groBen Bereich der Reynoldszahlen (3.103
< Re < 2'106) an 17

verschiedenen Rauhigkeitsgeometrien. Insgesamt 16 dieser An­

ordnungen hatten 2-dimensionale rechteckförmige Querrippen,

eine Rauhigkeit bestand aus rautenförmigen 3-dimensionalen

Rippen. Die Rauhigkeiten waren auf ebenen Versuchsplatten an­

gebracht, und die Abmessungsverhältnisse variierten im Bereich

4 ~ p/h ~ 32, 0.33 ~ h/b ~ 5 und 0.01 ~ h/L ~ 0.2.
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Die Versuche fanden in einem glatten. Rechteckkanal statt,
, "

dessen eine Hauptseite zum Einbau der Rauhigkeitsplatten

ausgewechselt werden konnte. Als Strömungsmedium wurde

Wasser verwendet.

Die zahlreichen Meßergebnisse sind als Tabellenwerk in dieser

Arbeit enthalten.

2. Auf~abenstellung

Wie die Auswertung der gemessenen Geschwindigkeitsprofile

zeigte, weist der Gradient Ar des Wandgesetzes keinen kon­

stanten Wert auf. Ar hängt vielmehr vom Rippenteilungsver­

hältnis p/h, vom Seitenverhältnis h/b und von der relativen

Rippenhöhe h/L ab. Im Ubergangsgebiet zwischen glatter und

voll-rauher Strömung ist der Gradient Ar darüberhinaus eine

Funktion der Rauhigkeits-Reynoldszahl h+ /13/.

Diese Ergebnisse beruhen jedoch auf verschiedenen Annahmen,

deren Zulässigkeit nicht bekannt ist. So z.B. wurden die

Geschwindigkeitsprodile in fast allen Fällen über den Rippen

gemessen. Dies geht aus Tab.I hervor, wo die rippenfreie

Länge ~ und der Abstand ader Geschwindigkeitsmeßebene zur

Vorderkante der nächsten Rippe angegeben sind (vgl. Abb.24).

Dabei wurde angenommen, daß die Geschwindigkeitsverteilung

bei vollausgebildeter Strömung nur in Wandnähe (y/h<2.5)

durch die örtliche Rauhigkeitsgeometrie beeinflußt wird.
Die Wandschubspannungen an der rauhen und der gegenüber­

liegenden glatten Wand wurden durch Druckverlust- und

Prestonmessungen jeweils an der glatten Wand bestimmt. Hier

wurde angenommen, daß kein Einfluß der örtlichen Rauhig­

keitsgeometrie existiert.

Wegen der allgemeinen Bedeutung der Ergebnisse erscheint

es geboten, die Annahmen durch gezielte Nachmessungen zu

überprüfen.
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Tabelle I: Abmessungen der Versuchsrauhigkeit und ihre An­

ordnung zur Geschwindigkeitsmeßebene

P h b D h l:J. a
Typ nun nun mm h b mm mm

A 1.2 0.3 0.3 4 1 0.45 -0.35

2.4 8 0.85

B 12 3 3 4 1 4.5 3.5

24 8 -8.5

48 16 -8.5

C 4 1 1 4 1 1.5 -1.5

8 8 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 6 1.5 0.3 4 5 2.85 -0.85

12 8 -0.85

F 4 0.5 1.5 8 0.33 1. 25 -1 .25

8 16 2.75

*J
G 2 0.5 0.428 4 --- 0.25 -0.32

*) dreidimensionale Rauhigkeit; angegeben ist die mittlere

Breite der rautenförmigen Rippen
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3. Nachmessungen zum Einfluß des Abstandes zwischen Rippe

und Meßposition

3.1 Verfahren---------

Als Versuchsgeometrie für diese Messungen wurde die 6 mm-Rauhig­

keit (Typ D) mit der Rippenteilung p=192 mm gewählt, also die

Geometrie mit den h0chsten Rippen und dem größten glatten Zwi­

schenraum, bei der die örtlichen Effekte am deutlichsten zu

erwarten sind.

Die Platten wurden neu gefertigt und im Gegensatz zu den frü­

heren Versuchen mit dem rippenfreien Ende stromabwärts in die

Teststrecke eingebaut, so daß die Geschwindigkeitsverteilung

in größerem Abstand von den Rippen gemessen werden konnte.

Durch zweimaliges Verkürzen des rippenfreien Teils der letzten

Platte war es möglich, den Einfluß des Abstandes zwischen Meß­

position und Rippe auf die Geschwindigkeitsverteilung zu stu­

dieren. Die untersuchten rippenfreien Längen betragen ~=43.5 mm,

89 mm und 177 mm. Die Meßebene für die Geschwindigkeitsvertei­

lung liegt etwa 16 mm stromaufwärts gemessen von der Platten­

kante.

Die Durchführung der Versuche erfolgte entsprechend der schon

in /13/ gegebenen Beschreibung.

Für jede Versuchsanordnung wurden nicht mehr als drei verschie­

dene Geschwindigkeitsverteilungen erfaßt. Daneben wurden die

Preston- und Druckverlustdaten, die zur Ermittlung der Wand­

schubspannung wichtig sind,als Funktion der Reynoldszahl be­

stimmt. In zwei Fällen ([\=43.5 mm, ~=89 mm) wurde ferner die

axiale Verteilung des statischen Druckes in der Teststrecke

gemessen, wobei die Druckanbohrungen der Reihe nach gegen

die letzte stromabwärts gelegene Anbohrung geschaltet waren.



- 6 -

4. Versuchsergebnisse

Alle Ergebnisse beziehen sich auf die Rippengeometrie mit

p=192 mm, h=6 rnrn und b=6 rnrn. Die als Variationsparameter ein­

gehende rippenfreie Länge vor der Geschwindigkeitsmeßebene

betrug 6=43.5 mm, 89 rnrn und 177 rnrn. Im folgenden werden die

gewonnenen Meßdaten mit früheren Ergebnissen /13/ für 6=9 rnrn

verglichen.

4.1 §§2~~E=8§ie~~g2E§i~§!E§

Die Reibungsbeiwerte wurden allgemein über die axiale Länge

6x=1934 rnrn ermittelt. Dies entspricht dem Abstand der Druck­

anbohrungen Nr.1 und 10 (Abb.22,23). Für 6=43.5 mm und 6=89 rnrn

wurden Vergleichsmessungen mit den Druckanbohrungen Nr.1 und 8

(6x=1334 rnrn) dur~hgeführt.

Die Reibungsbeiwerte sind für die verschiedenen rippenfreien

Längen A in den Abb.1-4 dargestellt. Als Orientierungslinien

sind die Reibungsgesetze für den laminaren und turbulenten

Strömungs zustand miteingetragen /13/.

Die Meßkurven liegen weit über den Linie für turbulente Strö­

mung und zeigen im Bereich 104
< Re < 2.10 5 einen leichten

Anstieg, für Re > 2.105 einen leichten Abfall.

Der Anstieg deutet darauf hin, daß die Strömung sich mit zu­

nehmender Reynoldszahl noch weiter ausbildet, daß also dieser

Bereich durch den glatt-rauhen Ubergang gekennzeichnet ist.

Die abfallende Tendenz geht offensichtlich auf den Einfluß

der drei glatten Kanalwände zurück, wobei anzunehmen ist, daß

vollrauhe Strömung vorliegt, d.h. daß der Einfluß der Versuchs­

rauhigkeit nicht mehr von der Reynoldszahl abhängt.

Die Vergleichmessungen mit unterschiedlichem Abstand der Druck­

anbohrungen in Abb.2 und 3 ergeben keine Ubereinstirnrnung der

Reibungsbeiwerte, wobei anzumerken ist, daß die oberen Meß­

kurven jeweils der kürzeren axialen Druckmeßstrecke

(6x=1334 rnrn) entsprechen. Das Auseinanderklaffen für Re < 104

ist dabei vermutlich durch instabile Zustände bei der Wirbel­

entstehung im glatt-rauhen Ubergangsgebiet zu erklären. Wegen
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der Differenzen im Bereich Re > 10 4 wird auf Abschn.4.3

verwiesen.

Vergleicht man die über derselben axialen Druckmeßstrecke

~x=1934 mm gewonnenen Reibungsbeiwerte im Bereich Re > 104

(Abb.1-4), so stellt man fest, daß die Meßkurven für ~ ~ 43.5 mm

ungefähr übereinstimmen, jedoch um etwa 5-10% unterhalb der

Meßkurve für ~ = 9 mm liegen. Diese Abweichung erklärt sich

dadurch, daß die Druckmeßstrecke für ~ ~ 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 strömungsgeschwindigkeit zwischen der Ver­

suchsrauhigkeit und der gegenüberliegenden glatten Kanalwand

ist in den Abb.5-8 im linearen Maßstab auf den Maximalwert be­

zogen dargestellt. Die Position der Nullschubspannung, die

Reynoldszahl und der zugehörige h+-Wert sind angegeben. Zur

Veranschaulichung der Rauhigkeitshöhe ist eine Rippe einge­

zeichnet.

Die Unterschiede beim Vergleich der Geschwindigkeitsvertei­

lungen für verschiedene ~-Werte treten praktisch nur in der

Nähe der Versuchsrauhigkeit auf, und zwar etwa im Bereich

y/h < 2.5.

Für ~=9 mm existieren an der rauhen Wand keine Meßpunkte, da

die Geschwindigk~itsverteilung"über die Rippe" gemessen wur­

de. Im Falle ~:43.5 mm tritt der Geschwindigkeitsnullpunkt

bereits 1 Rippenhöhe vor der Wand auf, was auf den Einfluß

von Rückströmung hinter den Rippen hindeutet. Mit wachsender

rippenfreier Länge vor der Meßebene legt sich das rauhe Ge­

schwindigkeitsprofil an die Wand an und verschiebt sich dort

zu höheren Geschwindigkeiten.

Bezüglich der Position der Nullschubspannung ist zu bemerken,

daß diese bei vergleichbarer Reynoldszahl sich mit wachsender
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rippenfreier Länge langsam zur glatten Wand hinbewegt (Tab.II).

Hierauf wird im folgenden Abschn. näher eingegangen.

-3 h+/). Re·10 ß
(mm)

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 11: Position der Nullschubspannung ß

für verschiedene rippenfreie

Länge t...

4.2.2 Logarithmische Darstellung..........................
4.2.2.1 Profile der glatten Zone

Die Geschwindigkeitsprofile der glatten Strömungszone sind

logarithmisch in der Form des Wandgesetzes (1) in den Abb.9-12

zusammen mit den zugehörigen Reynoldszahlen wiedergegeben.

Zur Orientierung ist ein Bezugsprofil eingezeichnet, und zwar

+ +u = y

für 0 < y+ < 5 (zähe Schicht),

+ +u = 5 In y - 3.05

fl'l'r 5 < + < 30 (Ub h' ht)y ergangssc 1C

und

+ +u = 2.5 In y + 5.5

( 5)

(6 )

(7 )
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für y+ > 30 (Kernströmung).

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 für 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 überein. Für y+ > ergibt sich ein erheblich abweichender

flacherer Verlauf der Meßkurven, was bedeutet, daß der Gra­

dient dieser Profile kleiner als 2.5 ist.

Dieser Effekt wurde im Rahmen der früheren Messungen /13/ bei

allen Rauhigkeitsgeometrien mit relativ großer Rippenhöhe

(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 Länge A, also mit wachsendem Abstand

von den Rippen, legen sich die Meßkurven wieder an das Be­

zugsprofil an.

Die Ursache des Effektes läßt 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 örtlich gemessene Schubspan­

nungsgeschwindigkeit u*g bezogen auf die mittlere Durchfluß­

geschwindigkeit uK des Strömungskanals. Dabei sind die aus

Profilmessungen erhaltenen Meßpunkte zum Vergleich mit den

Werten aufgetragen, die aus fortlaufenden Preston-Messungen

stammen, wo also die Sonde an der Wand fixiert und der

Durchfluß wie bei Druckverlustmessungen in kleinen Intervallen

gesteigert wurde.

Aus den Abb. ist zu ersehen, daß die Schubspannung an der glat­

ten Wand durch die gegenüberliegende Rippengeometrie erheblich

beeinflußt wird. Mit zunehmender rippenfreier Länge A verschie­

ben sich nämlich die Preston-Kurven hin zu kleineren Wandschub­

spannungen. Dies ist dadurch zu erklären, daß sich die Strömung

in der Nähe herausragender Rippen einschnürt, was zu einer

höheren Strömungsgeschwindigkeit, zu einern höheren dynamischen

Druck und damit bei der Messung zu einer höheren Wandschub­

spannung führt.
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4.2.2.2 Profile der rauhen Zone

Die Geschwindigkeitsprofile der rauhen Strömungszone sind

logarithmisch in der Form des Wandgesetzes (2) in den Abb.

17-20 dargestellt. Die zugehörigen Reynoldszahlen und h+­

Werte sind angegeben. Als Bezugslinien sind die für 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 Meßkurven gewonnen. In über­

einstimmung mit /13/ wurden dabei nur Meßpunkte für y/h > 2.5

und y+ = h+.y/h > 60 berücksichtigt mit Ausnahme der jeweils

4 letzten Werte vor der Nullschubspannungslinie.

Wie die Abb. zeigen, hMngen die eingezeichneten Bezuqsprofile

von der rippenfreien Länge A ab. Dies I~ßt sich eindeutig

feststellen, obwohl wegen der obigen Randbedingungen nur etwa

4 bis 5 Meßpunkte für die Bestimmung der Bezugsprofile zur

Verfügung standen. Der Gradient der Bezugsprofile beträgt in

allen Fällen erheblich weniger als der für Sandrauhigkeit ge­

fundene Wert 2.5 /2/.

Zur besseren Veranschaulichung sind die aus den logarithmischen

Meßkurven ermittelten Profilgradienten Ar unQ Profilkonstanten

R als Funktion von h+ für die verschiedenen Meßpositionen re­

lativ zur Rippe aufgetragen (Abb.21).

Es zeigt sich, daß die Profilgradienten Ar lnit zunehmender

rippenfreier Länge ~ nur unwesentlich ansteigen, während gleich­

zeitig ein deutliches Absinken der Profilkonstanten R zu be­

obachten ist. Das bedeutet, daß die logarithmischen Geschwindig­

keitsprofile der rauhen Zone sich mit zunehmendem Abstand zwi­

schen Meßposition und Rippe hin zu kleineren Werten von u+ ver­

schieben.

Dieser Effekt läßt sicq aus der Methode erklären, mit der die

Schubspannung an der rauhen Wand bestimmt wurde. Sie ergab sich

aus der lokalen Preston-Messung an der glatten Wand und der

über eine größere axiale Länge vorgenommenen Druckverlustmes­

sung mit Hilfe einer Kräftebilanz /12/:
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u* =\ I Hv AE _
r V p f'.I.x

2
u*g (8 )

Hierbei war angenommen worden, daß die Preston-Messung von

der Anordnung der gegenüberliegenden Rauhigkeit unabhängig

ist, was, wie in Abschn. 4.2.2.1 gezeigt, für relativ große

Rippenabmessungen nicht mehr gilt. Da mit zunehmender rippen­

freier Länge 11 die Größe u*g abnimmt und der inte~ral gemes­

sene Druckgradient sich bis auf eine nicht ins Gewicht fallen­

de Ausnahme (vgl. Abschn.4.1) unabhänqig verhält, w~chst u*r

mit 11 an, d.h. die bezogene Größe u/u*r nimmt gemäß den Dar­

stellungen in Abb.21 ab.

Die Änderungen in u*g und u*r wirken sich zugleich auf die

Nullschubspannungslinie aus, die den strömungskanal in eine

glatte und eine rauhe Zone trennt.

Die Position der Nullschubspannung ergibt sich nach /13/ mit

Hilfe der Wandschubspannungen zu:

ß = (9)

wobei v = u* /u*
r 9

(10)

das Verhältnis der Wandschubspannungsgeschwindigkeiten be­

deutet. Mit zunehmendem Abstand zwischen Meßposition und

Rippe wächst das Verhältnis V und somit ß an, was den Beobach­

tungen entspricht (Abb.5-8, Tab.II).

4.3 ~~~~~~~Sb~~g~~_~~!_~~i~1~~_Q!~S~Y~!~~i1~~g

Die axiale Druckverteilung in der Teststrecke wurde bei zwei

Strömungsgeschwindigkeiten für die rippenfreien Längen

ß=43.5 mm und 11=89 mm gemessen. Dabei wurden die Druckanboh­

rungen, die sich in der der Rauhiqkeit gegenüberliegenden glatten

Wand befinden, der Reihe nach gegen die stromabwärts letztge­

legene Anbohrung (Nr.1) geschaltet.

Für jedes Paar von Druckanbohrungen wurde der Reibunqsbeiwert

A errechnet und die Größe A/A o-1 über der Position der Druck­

anbohrungen in den Abb.22 und 23 dargestellt, wobei Ao der
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Reibungsbeiwert für die größte Druckmeßstrecke (Anbohrungen

Nr.1 und 10) bedeutet. Die rippenfreie Länge 6 und die Rey­

noldszahl der Strömung sind angegeben. Ferner ist die Lage

der Rippen zu den Druckanbohrungen eingetragen.

Wie die Abb.22 und 23 zeigen, hängt der Reibungsbeiwert A

erheblich von der Position der benutzten Druckanbohrungen

ab. Für die größte Druckmeßstrecke ergibt sich der niedrig­

ste Wert. Mit kürzer werdendem Abstand der Anbohrungen steigt

A bis auf eine Ausnahme (Anb.Nr.9) kontinuierlich und in hy­

perbolischer Form an. Die Differenzen betragen für 6=43.5 mm

bis zum 1.65-fachen, für 6=89 mm bis zum O.76-fachen des Wer­

tes von A
O

• Diese Zahlen ändern sich über weite Bereiche der

Reynoldszahl nur geringfügig.

Die auftretenden Differenzen sind offensichtlich dadurch zu

erklären, daß der Abstand der Druckanbohrungen nicht konstant

ist und außerdem nicht mit der Rippenteilung übereinstimmt.

Da bei den verwendete~ relativ hohen Rippen ein großer Anteil

des Druckverlustes als Stoßverlust an den Rippen und nur ein

kleiner Anteil als Reibungsverlust in den glatten Zwischen­

räumen entsteht, ist der Druckverlust nicht mehr dem einfachen

Strömungsweg 6x proportional. Die Proportionalität gilt in

diesem Falle nur noch für ganze Strömungswegelemente mit der

Länge der Rippenteilung p. Das bedeutet, daß der Reibungsbei­

wert A einer Strömung an berippten Wänden strenggenommen

dann korrekt bestimmt ist, wenn die benutzte Druckmeßstrecke

genau einem Vielfachen der Rippenteilung entspricht.

Für die weitere Auswertung der gemessenen Reibungsbeiwerte A

seien deshalb die benutzten Druckmeßstrecken in Vielfache der

Rippenteilung p und eine Restlänge S zerlegt (Abb.24). Be­

zeichnet man den Reibungsbeiwert der Restlänge S mit A', den

eines Wegelementes der Länge p mit Ap und existieren n gleiche

Wegelemente, so gilt wegen

die Beziehung

A·6x "" ~2
pu

( 11)

( 12)
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wobei AI und Ap Unbekannte sind.

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

ist, in den die Kurven der Meßpunkte bei sehr großer Druck­

meßstrecke asymptotisch einlaufen, d.h. vereinfacht kann

A ~ A
P 0

gesetzt werden. Damit erhält man die lösbare Gleichung:

(1 3)

(14 )

Die berechneten Werte 5, AI sind in Tab.III angegeben.

In Abb.25 ist das Verhältnis AI/A o über der relativen Rest­

länge 5/p für ~=43.5 mm und ~=89 mm dargestellt. Die geringe

Streuung der Reibungsbeiwerte deutet auf eine gut ausgebil­

dete axiale Druckverteilung hin. Mit abnehmender Restlänge 5

steigen die Werte stark an. Entspricht die Restlänge der hal­

ben Rippenteilung (5/p=O.5), so erreicht AI bei ~=43.5 mm das

4-fache, bei A= 89 mm etwa das 2-fache des asymptotischen

Wertes Ao • Der Anstieg von At hängt damit wesentlich von ~,

also von der Lage der Rippe innerhalb der Restlänge 5 ab.

Damit ist eindeutig gezeigt, daß die ausgebildete axiale Druck­

verteilung in berippten Strömungskanälen nicht linear, sondern

wellenförmig mit der Periode der Rippenteilung p verläuft.

Die genaue Bestimmung des Reibungsbeiwertes kann demnach auf

zweierlei Weise erfolgen:

a) Der Abstand der Druckanbohrungen beträgt ein Vielfaches

der Rippenteilung p, so daß einander entsprechende Posi­

tionen der axialen Druckverteilung verglichen werden. Die

Druckstörungen der Rippen heben dabei sich gegenseitig auf.

b) Der Abstand der Druckanbohrungen ist groß. Auf diese Weise

entsteht ein hoher axialer Druckverlust, gegen den die von

der Rippe herrührende Druckstörung, die in der Restlänge 5

auftritt, vernachlässigt werden kann.



- 14 -

6 (rnrn) 43.5 89
Anb.-

~Nr. 54 175 55 161
S (rnrn)

2 134 .21036 .23679 .13189 • 15455

3 142 .18692 .21384 .12356 .1471

4 150 .17432 • 19463 • 111 20 .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.III: Berechneter Reibungsbeiwert AI als Funktion der

Restlänge S.
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5. Zusammenfassung und Schlußfolgerung

Zur Uberprüfung der Versuchsergebnisse aus umfangreichen

Geschwindigkeitsmessungen an künstlich rauhen Wänden wurden

gezielte Nachrnessungen durchgeführt. Dabei wurde die Meßpo­

sition relativ zur Rippe als Parameter variiert, so daß sich

eine Aussage über den örtlichen Einfluß der Rauhigkeitsrippen

auf die Meßgrößen ergab.

Die Versuchsrauhigkeit bestand aus 6rnrn hohen 2-dimensionalen

quadratischen Querrippen mit 192 mm Rippenteilung, also aus

einer Geometrie mit hohen Rippen und großen glatten Zwischen­

räumen.

Gemessen wurden der Druckverlust und die Wandschubspannung an

der glatten Wand sowie bis zu drei repräsentative Geschwindig­

keitsverteilungen über einen großen Bereich der Reynoldszahlen

(4.103<Re<6.10 5). Die Versuche fanden im gleichen Wasserkanal

statt, der bei den früheren 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

hältnis u/umax gegeben ist, ändert sich als Funktion der

Meßposition relativ zur Rippe wesentlich nur in der Nähe der

rauhen Wand im Bereich y/h<2.5.

b) Die logarithmischen, auf die Wandschubspannungsgeschwindig­

keit bezogenen Geschwindigkeitsprofile der glatten und

rauhen Strömungszone hängen beide erheblich von der Meßpo­

sition relativ zur Rippe ab:

So zeigt sich, daß die Abweichung der glatten Profile von

der Steigung A =2.5 nur für Messungen in Rippennähe zu-s
trifft. Bei größerem Abstand von den Rippen legen sich die

Meßkurven der glatten Zone wieder an das für Kreisrohre ge­

fundene Bezugsprofil mit A =2.5 an.s
Im Falle der rauhen Profile ergibt sich, daß die Profilkon-

stante R mit wachsendem Abstand zwischen Rippe und Meßpo­

sition abnimmt.

Diese Veränderungen sind durch den Einfluß der Rippen auf

die Schubspannung an der glatten Wand zu erklären.
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c) Die Schubspannung an der glatten Wand ist nämlich nicht

konstant, sondern hängt örtlich von der Anordnung der

gegenüberliegenden Rippen ab. Dies rührt daher, daß sich

die Strömung in der Nähe herausragender Rippen einschnürt,

was zu einer örtlich höheren Strömungsgeschwindigkeit und

damit an der glatten Wand zu einer höheren Schubspannung

führt.

d) Die Schubspannung an der rauhen Wand wird mit Hilfe einer

Kräftebilanz über die axial an der Strömung angreifenden

Druckkräfte und die von der glatten Wand auf die Strömung

einwirkende Schubspannung bestimmt. Da die Druckkräfte

sich als Mittelwerte über die Druckmeßstrecke ergeben,

während die Funktion der Rippengeometrie variiert, folgt

sofort, daß für örtlich höhere Schubspannungen an der

glatten Wand zu niedrige Schubspannungen an der rauhen

Wand resultieren.

e) Die axiale Verteilung des statischen Druckes verläuft nicht

linear, sondern wellenförmig mit der Periode der Rippentei­

lung. Zur Vermeidung von Meßfehlern bei der Bestimmung des

Druckverlustes in Kanälen mit relativ großen Rippen muß

deshalb darauf geachtet werden, daß der Abstand der Druck­

anbohrungen genügend groß ist oder ein Vielfaches der

Rippenteilung beträgt.

Für die früher durchgeführten umfangreichen Geschwindigkeits­

messungen ergeben sich damit die nachstehenden Schlußfolge­

rungen:

1. Die Messungen sind allgemein durch die Wahl der Meßposition

relativ zur Rippengeometrie beeinflußt. Bei relativ kleinen

(h/L<O.OS) oder relativ dicht stehenden (p/h<6) Rippen er­

scheint dieser Einfluß jedoch vernachlässigbar.

2. Die Abweichungen der glatten logarithmischen Geschwindig­

keitsprofile von der Steigung As =2.S sind nicht auf den

Transport turbulenter kinetischer Energie aus der rauhen

in die glatte Strömungszone zurückzuführen. Sie erklären

sich allein aus der höheren Schubspannung an der glatten

Wand, die durch die der Meßposition gegenüberliegende Rippe

bewirkt wird.
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3. Die Abweichungen der rauhen logarithmischen Geschwindig­

keitsprofile von der Steigung Ar =2.S sind durch die

Rippennähe und die darauf zurückzuführenden örtlich

variierenden Wandschubspannungen zwar beeinflußt, aber

nicht ursprünglich bedingt. Da die Schubspannung an der

rauhen Wand gerade bei großen Rippen ein Vielfaches der

Schubspannung an der glatten Wand beträgt, wirkt sich

die an der glatten Wand existierende örtliche Uberhöhung

der Schubspannung für die rauhe Zone nur relativ gering­

fügig aus.

Insgesamt ist festzustellen, daß die Ergebnisse der rauhen

Zone eine höhere Zuverlässigkeit aufweisen als die der glatten

Zone. Eine Verbesserung der Ergebnisse der glatten Zone ist

möglich, 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, für seine Unterstützung und Herrn A. Roth für

die Durchführung der Messungen.
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Abstand der GeschwindigkeitsmeBebene zur

Vorderkante der nächsten Rippe (s. Abb.24)

Gradient des Wandgesetzes (glatt)

Gradient des Wandgesetzes (rauh)

Rippenbreite

Konstante des Wandgesetzes (glatt)

Rippenhöhe

Rauhigkeits-Reynoldszahl

volumetrische Kanalhöhe

Länge des Geschwindigkeitsprofils

Rippenteilung

Druckdifferenz

Konstante des Wandgesetzes (rauh)

Reynoldszahl

Restlänge, s. Abb.24

zeitlich gemittelte örtliche Geschwindigkeit

mittlere DurchfluBgeschwindigkeit des Strömungs­

kanals

Wandschubspannungsgeschwindigkeit

dimensionslose Geschwindigkeit

axialer Strömungsweg

rippenfreie Länge, Abstand der Rippe zur Platten­

kante

Reibungsbeiwert

Reibungsbeiwert bezogen auf die Anbohrungen

Nr.1 und 10
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Reibungsbeiwert bezogen auf die Restlänge S

kinematische Viskosität

Dichte

Schubspannung

glatt

rauh

Wand

voll-rauhe Strömung
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0.956E+u5 0.08747 0.107E+06 0.01502 u.109E+06 0.U8147 0.419E+05 0.13 772 0.729E+05 0.12469

0.110E+06 0.(;8764 0.124E+U6 G.07551 0.125E+06 0.08170 0.478E+05 0.13624 0.843E+05 O.125S3

0.126E+06 0.08777 0.143E+06 0.07616 0.143E+06 0.08223 0.551E+05 0.13711 lJ.968F+05 1l.126':i2

0.144E+06 0.08812 o .164E +06 0.07692 0.163E+06 0.ü8297 0.639E+05 0.13795 0.110E+06 0.12718

0.158E+06 0.08726 0.176E+06 0.07658 0.166E+06 0.ll8070 O.737E+05 0.13881 0.127E+06 0.12787

iJ.165E+06 0.08898 0.19C1E+06 0.07605 0.1tlZE+<J6 0.08.355 0.845E+05 0.13947 0.129E+06 0.12628

0.171E+Oo O.ü06AlJ O.201E+'J6 0.07611 0.187E+06 0.01.l044 0.972E+05 0.14001 0.142EtU6 0.12569

0.184E+06 0.08950 0.212E+06 0.U7626 0.219E+06 0.08081 lJ.112E+06 0.L4060 0.146E+0b u.12/38S

0.216E+06 O.01l629 0.245E+J6 0.075')4 0.252F.+u6 0.08059 0.118E+06 0.14329 J.L56E+06 0.L2924

0.248E:+06 0.08649 0.283E+06 0.07576 0.289E+06 0.08051 0.126E+06 0.14296 0.163E+iJ6 O.12.5,}J

0.284E=+06 0.08651 1l.326E+06 0.J7526 0.332E+06 0.08042 0.12t1E+06 0.14093 O.18HE+06 U. U64lJ

0.321E.:;b 0.08653 0.3 HE +06 0.07498 ü.381E+06 0.08005 0.144E+06 0.14262 0.2L4E+06 ü.126Lil

0.375Et06 0.08663 0.432E+06 0.07455 0.439E+06 0.07980 O.146E+lJ6 0.1 H 15 O.246E+06 ~.L2598

J.433E+06 0.08578 0.499E".16 0.u7411 0.500E+06 0.07995 0.166E+06 0.14376 0.282E+J6 0.12521

.:J.498E+U6 0.08574 0.574E+06 0.07415 0.578E+06 0.07976 0.191E+06 0.L4277 0.324E+J6 0.L2442

0.575E+06 0.00540 0.635E+u6 0.07372 0.219E+06 0.14176 u.312E t ü6 0.12439
0.251E+uo 0.14128 0.427E+06 0.1232/J
0.290E+06 0.14100 0./+79E+J6 U.1224/+
0.334E+06 0.14009



D~UCKVFRLUST-~R~EßNISSf

p = 1',/2.0 t"M P = 6.0 MM P = 12.0 MM P = 4.0 MM P = 8.0 MM
H = 6.0 MM H = 1.5 MM H = 1.5 MM H = 0.5 "M H so 0.5 MM

B '" b.J I~I~ B = J.3 11M B ,. 0.3 11M B ,. 1.5 11M R "' 1.5 MM

KE F RE F 1<1: f RE F RE F RE F

0.410E+<J4 u.1ud'!,' O.465E+u4 0.u5ü43 J.432E+06 0.06496 0.393E+04 0.05335 0.5u1E+u4 u.!J4201 0.461E+04 0.01824

u.539F.+J4 u.J9982 O.52LJE~04 Il.J52JÜ u.496E+U6 0.06504 O.468E+04 0.06154 O.569E+04 U.03415 J.539E+ü4 0.02668
0.b12E+04 0.09469 0.b02E~04 0.':'5525 O. :.12E+06 O. ü6501 0.559E+04 0.0642J 0.709[;+04 0.u33UJ 0.615E+1l4 J.U2880
O. 1 ... 5E+04 J.0tl994 J.685E+04 u.051'i8 0.659E+u6 0.06498 O.622E+04 0.06590 0.173E+I.J4 u.u31't5 0.105E+u4 u.u3123
().80HE~J4 0.Jtl5J2 O.bH9E+ü4 0.0598b 0.101E+04 0.06b84 0.892E+Cl4 0.u3165 O.!l16E+04 0.03218
J.d63E+04 J.J8007 lI.186E+04 0.05961 0.BI0E+04 0.06901 0.102E+i)5 0.03022 0.932E+J4 0.ü3316
J.941E+04 0.u8501 J.189E+ü4 0.05833 0.943E+u4 0.06771 0.120E+05 u.02994 0.101E+05 O.OHlb
U.9'l&E+J4 J.01:l51'l 0.90I:lE+ü4 U.05885 O.106E+05 0.u661B 0.131E+05 0.u2912 0.122E+05 0.03280
0.lU3fi·05 0.u86b2 0.920E+J4 G.UbOS4 0.122E+05 0.06954 0.15BE+05 0.02195 O.142E+05 0 ....32UJ

0.115E+05 J.08932 u.104E+05 0.059U3 0.141E+05 0.06836 0.182E+05 J.02108 0.1b2E+.:i5 0.03203
J.122E+iJ5 u .... iJ56J J. 106 E+05 O.06uB1 0.142E+05 0.06883 ü.20BE+05 O. 02'H 1 0.168E+05 0.03192
0.13lEt-u5 0.08<;4d 0.119Et-05 0.U5845 O.162E+05 0.06944 u.238E+05 0.\l2961 0.194E+05 0.03323
Q.1't2t+05 0.08492 U.122E~U5 C.Obu2ß 0.165E+ü5 0.06995 0.215E+'J5 0.02896 0.2HJE+05 0.03309
J.154E+05 0.08952 O.136E+J5 O.Ü5913 0.188E+05 O.Ob'.l611 O.311E+05 0.03053 0.251E+05 0.03341
O.16:,)E+05 0.J3411 O.140E+ü5 0.05984 0.2L4E+u5 0.01031 0.365E+-05 (J.u3010 0.281E+05 0.03316

J.117E+u5 J.091bO J.157E~05 O. 06U IJ 0.248E+o5 0.JlütJ8 0.425E+05 0.03016 0.335E+J5 O.Ü3414
0.1IHE+J5 0.08'tl1 0.159E+05 0.OblJ94 0.288E+05 0.0101b 0.487E+05 u.0301B O.3tJOE+05 0.03415
J.20lE+u5 O.u8911 O.1blE+<JS O.Obu()8 O.331H05 0.01052 0.554E+OS 0.03051 O.448E+OS 0.ü3436

0.2.>5I:+u5 0 • .;8986 0.181E+05 0.06083 0.379Et-05 0.06984 0.635E+U5 0.u3064 u.503E+05 0.03409

u.lb7E+J5 0.09034 0.185E+05 0.J62'1'1 0.445E+05 0.(J6991 0.138F.+05 0.u301~ 0.592E+05 0.03381
J.3lJ8E+05 0.J916U 0.186E+-05 u. Jb221 0.506E+05 0.06960 O.868E+-05 0.J3U89 0.b19E+U5 u.03383
O.35iE+05 O.U'103J 0.209E+05 0.063b4 J.581E+05 0.06930 0.918E+u5 u.03109 O.184E+05 0.0331:l1:1 VI

O.354f+J5 0.'-1<)2'>6 0.213E~05 0.06"OJl 0.611E+05 0.06900 0.936E+05 0.03151 0.8UE+OS u.03303 ~

0.4u1L~J5 0.09u19 O.246E~05 0.J6j52 O.721E+u5 0.Ob181 ü.106E+06 0.03111 O.815E+\l5 0.J3349

0.4J"F+J5 \l. iN] 23 O.246E+C5 0.Ob2,)1 O.824E+05 0.06811 0.122E+06 (J.u32u2 0.945E+05 0.03284
J.460E+J5 0.J9110 0.273E+DS 0.Ob310 O.954E+05 0.06842 0.14JE+Jb 0.u3212 0.9561'+05 U.U3344

J.4b6E+05 0.094u3 0.283E+J5 u.ü6129 O.11i:lE+06 0.06830 0.160E+06 0.03228 0.110E+Jb 0.03306

u.'t3dEt-05 O. J'H84 O.313E+05 0.J6348 0.126E+06 0.06896 0.183E+06 0.J3228 0.121E+u6 O.U3345

0.53 ... E+J5 0.JBB3J 0.321E+05 0.06253 v.144E+J6 0.06928 0.215E+Ub U.J3ub3 u.14f>E+06 0.03351
J.6ulE+05 0.':HH3o 0.356E+05 0.06381 0.153E+06 ü.06B44 0.244E+Ob ü.0316u 0.161E+06 0.03365

0.b61E+05 u.J90J5 u • .:tl4EhJ5 0.u6402 O.1b3E+06 0.07009 O.241E+Ub 0.u3ü3B L1.194E+06 0.03285

0.b%E+J5 O.Ll9034 0.419E+05 0.Ob396 0.161E+06 0.u6871 0.282E+J6 0.030BJ \l.223E+J6 0.u321l

J.14'lE+u5 0.09042 O.550E+05 0.06318 u.19UE+J6 0.u6821 0.283E+06 u.u3014 0.254E+06 0.03256

ü.B17E~J5 0.0913 /, O.616E+LlS O. ü637J 0.191E+L1b 0.J6913 O.314E+06 0.02"'82 0.251E+u6 0.';3148

0.i312E+u5 0.09096 O.617E+05 ::>.05994 0.212E+J6 0.06815 O.325E+06 u.0303tl 0.292E+06 J.u3154

J.94jE oü5 ü.09243 0.1l1.lE~05 0.06u4a 0.220E+06 0.06884 LI. 314E +Ob O. u2Q1O O.292E+06 0.03231

O.lu3E+iJ6 ü.09161 0.811E~05 0.00121 O.252E+Ob 0.Llb90U O.425E+06 0.02964 0.311E+06 0.0324'>

O.llJE~Üb O.U9Do 0.'J38E+05 0.Ob128 0.291E+ub 0.06892 O.492E+-ub ü.02916 0.33bE+06 0.03110

0.1lbE+u6 0.0')193 0.109E+06 0.061b1 0.335E+0f> 0.Ub889 0.561E+U6 Il.02869 O.385E+Ub 0.03152

O.126Et-06 0.ü9398 0.124E+06 0.J6220 0.3B6EHJ6 0 ....6811 0.648E+06 J.02833 0.444E+06 0.03146

J.l"0E~u6 O.J'J406 0.1't3f~Ub 0.06286 Q.442E+Ob 0.06881 0.148E+-Ub 0.0211:15 0.50!3E+06 0.üH52

u.103Eo06 O.J94l3 J.lbH~u6 0.06355 0.510E+06 0.Ob864 O. tl63E+Ob O. J21b2 O.585E+Ob 0.JH14

J.164HJ6 0.09373 O.11lEt-06 u.06401 0.585E+06 0.J6tl32 O.lü2E+ül 0.02111 J. b 14E +06 0.03081

O.161E'Uo O.0y .. 11:l 0.18tlE+Jb 0.Jb297 u.674E+J6 0.Ob802 U. 1 hE+Ob 0.u3J55

J.I'J2E~(J6 0.OY442 0.LB9E+ü6 u.06396 J.880E+06 O.lJ.>UHI

u.l2(,E ~J6 0.094(,9 O.189E+06 0.06312
0.2 ~2 E+06 O.u'!~,ul 0.216E+C,6 0.0631.2
0.28'1E+06 O.O'J43b 0.21H+J6 0.06348
J. B2H.;6 .... ü9350 0.249E+J6 0.Ob3')6
u.382E+J6 0.J'i33U 0.2B6I:'+06 0.06414
0.431E+u6 0.09290 0.328E+Ub 0.06458
O.5u4f+u6 O.O<,2,tl 0.316E+06 0.06492

O. 514E "-li> 0.0<;218
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NACH MES S UNGEN

6 = 4].5 rnm 6 = 89 mm 6 = 177 mm

p "' 2.0 'IM P = 192.0 1''1 P " 192.0 MM P " lcn.O MM
H = u.5 M~ H = 0.0 M,'1 H " (,.0 11"1 H .. 6.0 Mi'1

B " J.4 11M B = 6.0 MM B " 6.0 'IM 8 .. 6.0 MM

I{!:' F ,{f f HE f RE F RE F J RE F

u.5J2ErU4 J.0115lJ 0.4::nE+Ü4 0.06435 0.136E+06 0.08804 0.437E+04 0.08424 0.115E+06 0."'9061 lJ.424E+U4 0.11065
u.5d~Et.,;4 O. U2J!H Cl.431ErÜ4 ü. 09476 0.131E+06 C.09045 0.441E+04 0.07522 0.1l9E+Oj6 0.08709 0.494E+04 0.09513
0.(,]1E+04 0.J2613 lJ.500F+04 0.0Y2u9 U.156E+06 0.08866 0.505E+04 0.08610 0.130E+06 0.08701 U.561E+04 0.J8203
0.711E-04 0.032'11 0.509E+J4 0.06796 0.158E+06 0.09191 O.510E+04 0.08191 0.133E+06 J.09133 0.b52E+04 0.08486
0.ö8"tE+0:' 0.J34J8 0.5711: .. 04 0.u9225 0.174E+06 0.08883 0.5BE+04 0.08369 0.13BE+06 0.08141 0.751E+04 O. J8 077
u.1ulE+05 0.03314 0.581E+04 0.07388 O.183E+06 0.09131 0.585E+04 0.07924 0.154E+06 0.U924U O.863E+04 O. (J8U4'J
0.111Et05 0.03313 0.663E+.:l4 0.07873 0.212E+06 0.09106 0.668E+04 0.08125 0.158E+06 O~O880:) 0.990E+U4 0.0805tl
0.lHE+05 u.u3230 u.666E+04 0.08710 0.6 BE+04 0.07987 0.175E+06 0'.08641 0.114E+05 J.J7877
0.14.. Et05 0.03213 0.1l>4E+u4 0.07951 0.766E+04 0.06150 0.178E+06 0.08826 0.131E+05 0.07852
0.154Et05 0.03250 J.768E+04 0.08271 0.715E+04 0.07935 0.179E+06 0.09191 0.150E+uS 0.08066
0.111E+05 O. J3315 0.879f+u4 0.u7939 0.b83E+04 0.U8205 0.163E+06 0.lJ8681 O.151E+05 0.07816
J.l1:lEtOS 0.J3364 0.864EtU4 U.08204 0.868E+04 0.07763 0.207E+06 0.09110 0.1,74E+05 0.08121
U.2\.14i'+0~ 0.03442 u.101E+u5 0.07993 O.lU1E+OS 0.07934 0.211E+06 0.08665 0.206E+05 U.08126
u.2J4E+05 0.\.13333 0.102E~OS 0.J8309 0.102E+05 0.07226 0.243E+06 0.,)6559 O.233E+05 0.06Utd
0.2ö9E+05 0.03390 0.116E+05 0.01763 0.117E+05 0.0714L 0.279E+06 0.08598 0.263E+05 0.06131
O. jO'lE t05 0.J3434 O.117E+05 0.06076 0.1l7E+05 0.01566 0.321E+06 0.06511 O.307E~05 0.0821l
0.350"-OS 0.03510 0.133E+u5 0.07616 0.134E+U5 0.G7659 0.368E~06 0.06541 0.354E+OS J.u6265
0.318E+U5 0.1)3432 ü.135E+05 0.0118Y 0.135E+(JS 0.07718 0.424E+06 0.06473 0.4u3E+u5 0.08351 \J1

O.4u9E+JS J.03529 0.153E+('5 0.011ü7 O.154E+ll5 0.079'10 0.466E+05 0.06468 t-)

0.421E+05 0.03439 ().155E~05 0.01186 0.154E+05 0.07663 u.47SE+05 0.J6363
0.46BE+OS U.J3SlJ8 O.176E+05 0.07661 0.155E+05 0.07751 0.5u9E+OS 0.08491
u.531E+u5 O.034'l9 0.160E+US 0.01921 0.159E+OS 0.08063 0.518E+05 0.06433
0.556E+JS 0.034.,.71 0.202E+OS 0.01941 0.180E+05 0.07694 o. S98E+05 ll.O6544

0.62UFtJ5 0.OH1:l5 0.205E+05 (J.07910 0.182E+05 0.08122 0.691E+05 0.08602
O.6]6EtOS O.J342T 0.236E+05 0.080'l1 0.203E+05 0.07911 0.793E+05 ü.0869S
J. 7HE~OS IJ. J3455 0.23ßE+J5 0.08018 0.2ulE+05 0.08206 0.914E+u5 0.06739
0.1l8Etü5 0.u3416 J.269E+ü5 0.06162 0.233E+05 0.07916 0.106E+06 0.C8710

.:i.86JEt05 0.03460 0.213E+OS 0.08070 0.247E+05 0.08235 0.121E+06 0.06634

u.101E-06 0.u333S 0.310E+OS 0.08153 v.272E+05 0.07953 0.140E+06 u.ü8870
O.116EtJ6 O.U.H..JU 0.31OE+OS J.06312 0.274E+05 0.08173 0.160E+06 0.0893S
0.lJ5E+06 0.J344'l 0.354E+05 0.06318 O.309E+05 0.06004 O.164E+06 0.06946

0.l.54E+J6 (J.J35l.S O.3C2E+OS v.oa243 O.315E+05 0.06242 0.119E+u6 0.08953

0.177E+U6 0.03582 0.396E+U5 0.ut:l302 0.357E+05 0.08154 0.185E+06 0.08651

0.23'i1E+U6 0.03656 U.4UE~05 0.08486 0.359E+05 0.06370 u.213E+06 0.08849

J.216E+U6 0.C3690 0.461EtOS 0.08564 0.414E+ü5 0.08211 0.245E+06 U.J8613

0.3LlE+06 ü.03131 0.411E+('S 0.06411 U.41SE+OS 0.08426 0.2B1E~06 0.06742

..,.361E+06 O.J3763 0.4b8E+05 0.u84B3 O.411E+05 0.08299 O.324E+06 0.067uL

0.422Et06 0.J3719 0.S24E+05 0.08449 0.474E+05 lI.08S91 ü.372E+06 0.06671

..I.4861:t06 0.JH81 O. S43E tD5 O.C86u8 O.489E+05 0.08429 0.421F.+06 0.u8S69

u.560Et.)/> 0.J3162 J.563E+OS 0.08S51 O.S2SE+05 0.08369 J.491E+06 0.085S1

0.646EtJ6 0.J3166 0.5('4E~~S 0.u8179 0.S50E+05 0.08674 0.565E+06 0.08542

0.7441:t0(, u.l)J752 0.619Er05 0.06615 O.561E+05 0.08489

0.8631:+ü6 U.03729 0.646[+OS 0.08S91 0.609E+05 0.06712
O.6S2E+U5 0.08815 0.611E+05 0.06167
O.73ilE+05 0.08635 Ü.6l1E+05 0.08709
O.152E+u5 u.08868 0.643E+05 (J.06541
O.814E+OS 0.086il8 0.1l7E+05 0.08Bfl7
0.890E+05 0.068S8 0.7'tOE+05 0.08612
0.L02E"06 0.0671S 0.190E+05 0.08632
0.103Etu6 0.Otl945 0.851E+05 0.06926
0.1l8Er()6 0.08753 0.899E+05 0.08646
0.119E~06 0.09u02 J.995E+05 0.09011



PREsrUN-ERGEB~ISSL

p ~ 1.2 MM P = 2.4 MM P = 4.0 MM p = 8.0 MM
H = 0.3 MM H = 0.3 MM H = 1.0 101M H = 1.0 14M
Ei = 0.3 MM ß = 0.3 14M fl = 1.0 14M 6 = 1.0 14M

RE UXG/U< RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/U.c.

).6~l>E+J4 u. ll5 779 0.536E+05 0.05469 0.777E+04 0.08492 0.705E+04 0.09669 O.568E+06 0.04866 0.8tl3E+04 0.06617
J.737Et04 0.05080 O.545E+05 0.05438 0.906E+04 0.07303 0.766E+04 0.07493 0.658E+06 0.04804 0.102 E+05 0.07174
u.E:il3E+J4 0.J5935 0.601E+05 0.05374 0.104E+05 0.07070 0.874E+04 0.07192 0.756E+06 0.04752 0.102E+05 0.06843
0.B32E+J4 0.05344 0.61BE+05 0.05 ..J3 u.1l8E+05 0.07127 0.878E+04 0.04806 0.873E+06 0.04707 0.117E+05 0.07007
0.963Et04 0.06303 0.619E+05 0.u5416 0.139E+05 0.06700 0.101E+05 0.06249 0.100E+07 0.04634 0.128F.+05 0.06650
0.9n5E+0" 0.06523 0.696E+05 0.05316 0.160E+05 0.06531 0.103E+05 0.07041 0.134E+05 0.07215
0.984E+04 0.U6135 0.7ülE+05 0.05342 J.169E+05 0.06391 0.1l5E+05 0.06657 0.135E+05 0.06943
J.1u4E+J5 0.05993 0.70AE+05 0.;)5356 0.209E+05 0.ü6261 0.122E+05 0.06721 O.155E+05 0.06770
0.1l1Et05 Cl.05838 0.754E+J5 0.05312 J.241E+05 0.06122 0.133E+05 0.06616 0.157E+05 0.06809
0.112E+Cl5 0.05983 O.798E+u5 0.05244 0.279E+05 0.06043 0.137E+05 0.06550 0.17BE+05 0.06651
0.113E+05 0.06629 Cl.813E+05 0.05256 0.321E+05 0.06004 0.153E+05 0.06274 0.lBOE+05 0.06676
0.115E+05 D.u6136 0.A26E+05 0.05244 O.3b4E+05 0.05966 0.159E+05 0.064D4 O.205E+05 0.06640
J.125E+u5 D.D6129 0.850E+05 0.05223 0.418E+05 0.05956 0.176E+05 0.06129 0.207E+i.l5 0.0666B
0.130E+u5 0.06265 0.854E+05 0.05263 O.4B2E+05 0.05B95 0.17BE+05 0.06267 0.236E+05 u.06544
0.135Et05 0.06000 J.899E+05 0.u5198 O.556E+05 0.05812 0.203E+05 0.06125 0.23BE+05 0.06573
0.145E+05 D.u6075 0.932E+05 0.04954 D.b40E+05 0.05756 0.203E+05 0.06017 0.271E+05 0.06471
0.145E+05 u.')6127 0.937E+05 0.05201 0.748E+05 0.05679 0.229E+05 0.06047 0.276E+05 0.06460
O.145E+ü5 0.05866 O.960E+05 0.05123 0.865E+05 0.05590 0.234E+05 0.05976 0.319E+05 0.06390
0.148E+05 0.06062 0.9'l8E+05 0.05161 0.946E+05 0.05610 0.264E+05 0.05968 0.362E+05 0.06374
O.154E+u5 0.06142 0.998E+05 0.05194 J.l02E+06 0.05571 0.270E+05 0.05908 0.416E+05 0.06323
J.157E+05 0.06161 0.104E+06 0.05139 0.103E+06 0.05495 0.301E+05 0.05956 0.4BOE+05 0.06271 U1

w0.163E+05 0.06217 0.109E+06 0.05046 0.1l7E+06 0.05451 0.312E+05 0.ü5B27 0.553E+05 0.06216
O.168E+05 0.05856 0.109E+06 0.Q4916 0.118E+06 0.05497 0.357E+05 0.05948 0.637E+o5 0.D611B
0.169E+05 0.u5650 O.109E+ü6 0.05096 0.136E+06 0.05423 0.413E+05 0.05907 0.729E+05 0.u6058
ü.169E+a5 O. ü5771 0.114E+06 0.05080 0.159E+06 0.05365 0.470E+05 0.059B3 0.764E+05 0.06004
0.17BE+05 0.u5893 0.1l5E+06 0.05144 D.184E+06 0.05250 0.538E+05 0.05858 0.827E+05 0.05984
0.191E+05 0.05943 O.117E+06 0.05033 O.212E+06 0.05190 0.592E+05 0.05909 0.870E+05 0.05934
O.19'.E+ü5 0.05948 ::J.1l9E+06 0.05062 ::J.245E+06 0.05191 0.614E+05 0.05787 0.952E+05 0.05878
0.195E+05 0.05705 0.121E+06 0.05063 0.281E+06 0.05122 0.683E+05 0.05767 0.101E+06 0.05847
O. L93E+05 0.05583 O.123E+06 0.05120 0.311E+06 0.05073 0.723E+05 0.05723 0.108E+06 0.05819
Ll.196E+a5 0.05651 O.124E+06 0.04920 0.324E+06 0.05039 0.725E+05 0.05672 0.1l0E+06 0.05813
::J.197E+ü5 0.u5557 O.126E+06 0.ll5046 0.361E+U6 0.05000 0.777E+05 0.05639 0.126E+06 0.05748
0.203E+05 0.05672 0.131E+06 0.04890 0.363E+06 0.0503L 0.784E+05 0.05634 J.144E+06 0.05692
J.222E+05 U.05694 J.133E+llb 0.04960 0.419E+06 0.04942 0.829E+05 0.05640 0.164E+06 0.05652
J.229E+05 0.05513 0.151E+"6 0.04896 0.485E+06 0.04909 U.909E+05 0.05574 0.188E+06 0.05639
0.235E+U5 0.05658 0.167E+06 0.04876 0.559E+06 0.04837 0.945E+05 U.D5577 0.217E+06 0.05607
O.261E+05 0.05454 O.199E+06 0.04799 ll.630E+06 0.04814 0.105E+06 0.05508 0.248E+06 0.05527
O.269Et05 0.05582 a.232E+06 0.04746 0.109E+06 0.05500 0.257E+06 0.05488
J.272E+05 D.J5758 O.265E+06 0.U4785 0.117E+06 0.05449 0.279E+06 0.05475
D.300E+05 0.ü5412 0.297E+06 0.04734 0.124E+06 0.05445 0.284E+06 0.05474
O.302E+05 0.u5686 0.329E+06 0.04690 0.143E+06 0.05399 0.321E+06 0.05422
O.3U8E+05 0.05584 Q.379E+06 Ll.Q4633 0.163E+06 0.05372 0.324E+06 0.05407
J.345E+05 0.05395 O.393E+06 0.04626 0.189E+06 0.05198 0.337E+06 0.05382
O.353E+u5 0.05595 0.217E+06 0.05139 0.369E+06 0.05391
::J.355E+05 0.05531 0.250E+06 0.05181 0.424E+06 0.05333
0.395E+u5 O.lJ5418 0.286E+06 0.05107 0.491E+06 0.05278
O.404E+05 0.05587 0.317E+06 0.05078 0.562E+06 0.05238
0.414E+05 0.05545 0.328E+06 0.05054 0.648E+06 0.05173
0.454E+ü5 0.05414 0.361E+06 0.050L5 0.747E+06 0.D5111
Q.473E+05 0.05490 0.372E+06 0.05014 0.864E+06 0.05046
0.486E+05 0.05485 0.42BE+06 0.04959
D.523E+05 U.05408 O.493E+06 0.04918



~RESTON-ER~EBNISSE

P = 16.0 M,,", P = 12.0 M'I p = 24.0 MM P = 48.U 'IM P = 24.0 'IM
rl '" 1.0 'IM H = 3.0 'IM H = 3.0 MM H = 3.0 MM H = 6.0 MM
H = 1.0 MM B = 3.0 MM B = 3.0 MM B = 3.0 MM 6 = 6.0 MM

RE UÄG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK

0.596E+U4 0.07270 O.760E+04 0.07914 u.339E+06 0.05453 0.562E+04 0.12671 0.775E+04 0.07722 0.960E+04 0.07635
0.684E+04 0.u7983 0.867E+04 0.06267 O.384E+06 0.05407 0.754E+04 0.07957 U.931E+04 0.08143 0.108E+05 0.080uO
0.792E+04 0.07762 0.904E+04 0.04202 0.440E+06 U.05343 0.998E+04 0.08272 0.107E+05 0.07906 0.123E+05 0.07683
0.909E+04 0.07772 0.990E+04 0.U6306 0.506E+06 0.05281 0.121E+05 0.07800 0.123E+05 0.07452 O.143E+05 0.ü7531
0.105E+05 0.07459 u.l04E+05 U.04791 0.58H+06 0.05226 0.14IE+05 0.07663 0.142E+05 0.07353 D.161E+05 0.07485
0.12JE+05 0.07282 0.114E+D5 0.06246 D.676E+D6 0.05168 D.165E+05 0.07452 D.142E+D5 0.07427 0.187E+05 0.07399
u.121E+05 u.07394 0.119E+05 ü.06044 0.184E+05 0.07340 0.163E+05 0.07243 O.216E+05 0.07296
0.138E+05 0.07082 0.130E+05 0.06221 0.221E+05 0.07276 0.164E+05 0.07140 0.246E+05 0.07242
J.139E+05 0.07073 u.136E+05 0.06080 0.254E+05 0.u7136 0.189E+05 0.07018 0.284E+05 0.U7233
0.155E+05 0.06924 0.150E+05 0.06401 O.296E+05 0.07052 0.215E+U5 0.06980 0.327E+05 0.07162
0.159E+05 0.06903 J.155E+05 0.06286 0.349E+05 0.07010 0.246E+05 0.06854 0.37FlE+05 0.07094
0.183E+05 0.06786 0.159E+05 0.06896 0.380E+05 0.07006 0.282E+05 0.06718 0.434E+05 0.07018
0.IFl3E+05 0.06739 0.172E+05 0.06259 J.451E+05 0.06910 0.310E+05 0.06700 0.498E+05 0.06970
0.212E+05 0.06703 0.179E+u5 0.06267 0.511E+05 0.06841 0.376E+05 0.06636 0.576E+05 0.06888
0.243E+05 0.06619 0.182E+05 0.06243 0.595E+U5 0.06763 0.430E+05 0.06597 D.664E+05 0.06815
0.287E+05 0.06517 U.195E+05 0.06846 0.678E+05 0.06721 0.497E+05 0.06572 0.764E+05 0.U6719
0.326E+05 0.U6487 0.198E+05 U.06427 0.737E+05 0.06495 0.573E+05 0.06513 0.799E+05 0.06674
0.391E+05 0.06419 0.209E+05 0.06179 0.774E+05 0.06629 0.659E+05 0.06455 0.817E+05 0.06820
0.437E+05 0.06380 0.227E+05 0.06714 0.840E+05 0.06477 0.753E+05 0.06386 0.927E+05 0.06588
U.483E+05 0.06315 O.229E+05 0.06379 0.90bE+05 0.06512 0.913E+05 0.06274 0.949E+05 0.06749
0.55uE+05 0.06250 O.240E+05 0.06229 0.956E+05 0.U64L3 0.947E+05 0.063L6 0.L09E+06 0.06668
0.621E+05 0.06L81 0.256E+05 0.U6665 0.100E+J6 0.06454 0.L02E+06 0.06225 0.L25E+06 0.06594 U1
0.685E+05 0.06113 0.265E+05 0.06420 0.ll1E+06 0.06355 O. L09E+06 0.06265 0.144E+06 0.06527 ~

0.72!>E+05 0.06058 O.276E+05 0.06198 0.127E+06 0.06280 0.126E+06 0.06212 0.165E+06 0.06497
0.79uE+05 0.06029 0.299E+U5 0.06626 0.146E+06 0.06233 0.144E+06 0.06166 0.191E+06 0.06444
0.893E+05 0.05953 0.303E+05 0.06429 0.167E+06 0.06197 0.166E+06 0.06129 0.221E+06 0.06357
0.919E+05 0.05939 0.317E+05 0.06258 0.193E+06 0.06220 0.192E+06 0.06020 0.246E+06 0.06384
0.945E+05 0.05926 0.341E+05 0.06648 0.222E+06 0.06137 0.220E+06 0.06040 0.252EH16 0.U6272
O.106E+06 0.05831 0.350E+05 0.U6286 0.246E+06 0.06020 0.252E+u6 0.05959 0.288E+06 0.06213
O.109E+06 0.05838 0.363E+05 0.06315 0.255E+06 0.U6039 0.282E+06 0.05957 0.290E+06 0.06233
O.ILLE+06 0.05821 0.393E+05 0.06633 0.276E+06 0.05950 0.288E+06 0.05875 0.332E+06 0.06137
0.125E+Ob 0.05771 0.455E+i.l5 0.06560 0.292E+06 0.05962 0.313E+06 0.05850 0.383E+06 0.06070
Cl.L45E+U6 0.05698 0.524E+05 0.06497 0.310E+06 0.05929 0.328E+06 0.05839 0.441E+06 0.05993
0.166E+06 0.05664 0.60,jE+05 0.06417 0.320E+06 0.05875 0.378E+06 U.05747 Cl.506E+06 0.05927
0.192E+06 0.05526 0.690E+05 0.06330 0.370E+06 0.05795 0.434E+06 0.05674 0.578E+06 0.05859
0.22JE+06 0.ü5547 J.719E+U5 0.06033 0.422E+06 0.05743 0.499E+06 0.05592 0.690E+06 0.05789
0.249E+06 0.05435 O.789E+05 0.06264 0.492E+06 0.05679 0.577E+06 0.05528
0.253E+06 0.05466 0.874E+05 0.05925 O.570E+06 0.05629 0.658E+06 0.05464
0.287E+06 0.05391 O.101E+06 0.05Fl51
0.289E+06 0.05424 0.IL6E+06 0.05781
0.33CJE+06 0.05342 0.131E+06 0.05739
".332E+06 0.05356 0.L51E+06 0.05697
O.346E+06 0.05329 0.173E+06 0.05655
0.383E+06 0.05292 0.198E+06 0.056U8
O.440E+06 0.05221 0.22c1E+06 0.05642
0.5U5E+06 0.05177 O.226E+06 0.051)39
O.57BE+06 0.05L26 O.235E+06 0.05623
:l.672E+06 0.u5069 0.253E+06 0.05590

0.26JE+U6 0.05573
0.290E+06 0.05521
0.297E+06 0.05514
0.H3E+06 0.05456



PRESTON-ERGEBNISSE

p = 48.0 MM P = 96.0 MM P = 192.0 MM P = 6.0 MM P = 12.0 MM

H " 6.0 1'4M H ,. 6.0 11M H = 6.0 /olM H ,. 1.5 MM H = 1.5 11M
B = 6.0 MM B = 6. u ,"IM l:l = 6.0 M,"I B = 0.3 101M ß = 0.3 MM

RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK

O.851E+ü4 u.086Ul 0.76lE+04 u.lU176 O.465E+u4 0.07888 0.379E+06 0.06194 0.442E+04 0.11377 0.509E+04 0.10916
0.106E+05 0.u8779 0.883E+04 0.09591 0.527E+04 0.u7938 0.465E+06 0.06249 0.509E+04 0.09880 O.616E+04 0.08522
J.l2lE+05 0.J8662 0.l04E+05 0.09185 Cl.613E+04 0.08235 O.502E+06 0.06201 0.569E+04 0.u9770 J.719E+04 0.08083
0.l31E+05 0.08312 0.11ilE+05 0.08952 O.699E+04 0.09651 0.58uE+06 0.06114 ü.65lE+u4 0.09701 0.823E+04 0.08029
0.162E+05 0.08209 O.134E+05 U.08679 0.803E+04 0.09356 0.669E+06 0.0602l 0.770E+04 0.08406 O.957E+04 0.07637
0.l8H+05 0.08076 O.l57E+U5 J.08533 0.850E+04 0.08236 0.773E+06 0.05932 J.89JE+04 0.07985 0.983E+04 0.07164
0.2l0E+05 0.07931 0.l82E+05 U.08250 O.926E+04 0.08391 0.868E+06 0.05871 Cl.99ClE+04 U.U8103 0.109E+05 0.07359
0.243E+05 0.07886 0.212E+05 0.08082 0.990E+04 0.08659 0.118E+05 0.06761 O.111E+05 0.07559
J.28lE+05 0.07810 0.240E+05 0.UB015 O.101E+05 0.08240 0.133E+05 0.06932 O.127E+05 0.07401
0.32)E+05 0.07835 0.278E+05 0.07938 0.117E+05 0.08365 0.154E+05 0.06840 0.133E+05 0.07209
J.373E+05 0.01754 J.3l8E+05 0.07898 0.l21E+D5 0.08324 0.176E+J5 0.06676 0.144E+05 0.07211
J.425E+05 0.07625 0.369E+05 0.078l4 0.134E+05 0.08206 O.l71E+05 0.06634 0.146E+05 0.07179
0.494E+05 0.07590 O.421E+05 0.07754 0.l41E+05 0.07890 0.171E+05 0.06497 0.165E+05 u.07099
0.56lE+U5 0.07524 0.485E+05 0.07689 0.l51E+05 0.06016 0.203E+05 0.J6524 0.167E+05 0.07061
0.647E+05 0.07444 0.551E+05 0.07589 0.l61E+05 0.07764 O.235E+05 0.Oti440 0.192E+05 0.U6964
0.741E+u5 0.07354 O.557E+u5 0.07595 U.166E+05 0.u7697 0.266E+J5 0.06362 0.229E+05 U.06797
O.757E+05 0.07143 0.640E+05 0.07522 0.167E+05 0.07469 0.3l1E+05 0.06406 U.251E+05 0.06763
0.655E+05 0.07230 0.642E+05 0.07503 0.197E+05 0.07761 0.357E+05 0.06370 0.26ßE+u5 0.06783
0.918E+05 0.07020 O.741E+05 0.07434 Q.213E+ü5 0.07430 0.408E+05 U.U6339 J.332E+05 O.J6770
0.lOI>E+D6 0.06941 0.747E+05 0.07446 0.228E+05 0.07576 0.469E+05 0.063ü4 0.382E+iJ5 0.06726
0.122E+06 0.06879 0.847E+05 0.u7367 0.247E+05 0.07286 O.541E+D5 D.U6283 ü.439E+05 0.06699
0.141E+06 0.06632 0.850E+.:J5 0.07350 0.270E+05 0.J7573 0.621E+05 O.062lL 0.504E+Ci5 0.06615 U1
0.Lb2E+u6 0.06797 O.970E+05 0.J7294 0.282E+05 0.07386 O.715E+u5 0.06140 O.579E+05 (J.06561 U1
J.188E+06 0.06745 0.113E+06 0.u1218 0.304E+05 0.Ll7550 0.897E+05 0.06009 0.673E+05 O. u64 77
O. 216E +06 0.06650 0.128E+06 0.07163 0.325E+05 0.lJ7356 O.955E+05 0.05867 0.768E+05 0.06395
0.249E+06 0.06539 0.148E+06 O.07109 0.35LE+05 0.07538 0.105E+06 0.05936 0.825E+05 0.06338

0.253E+06 0.06630 0.161E+06 0.07187 0.403E+05 0.07509 ü.llOE+06 0.05853 0.833E+05 0.06325
0.279E+06 0.06473 0.191E+Ob 0.u710fl 0.468E+05 0.07469 0.L26E+06 0.05799 O.927E+05 0.06276
0.29DE+06 0.06530 0.194E+J6 0.06997 0.533E+05 0.07443 0.145E+06 0.05762 0.947E+05 0.06237
0.333E+06 0.06450 0.211E+06 0.06911 0.612E+05 0.07386 0.165E+06 0.05729 J.107E+06 0.06170
0.38LEt-06 0.06354 0.221E+06 0.06901 0.71 LE+05 0.07339 CJ.191E+06 0.05650 0.lLOE+06 0.06152

O.439E+06 0.06252 0.244E+06 0.U6828 0.743E+05 0.07296 J.21BE+J6 0.05682 0.125E+06 0.06092

D.505E+06 0.06L85 J.253E+06 0.06803 0.850E+05 0.07CJOO 0.249E+06 0.U5630 0.144E+06 0.Ll6034
0.582E+06 0.06102 0.21JE+06 0.06754 0.857E+05 0.Ll1260 0.251E+06 U.CJ5691 J.165E+06 0.06026

0.280E+Ob 0.U673Ü U.963E+05 0.06959 0.281E+06 0.05627 0.L93E+06 0.05864
0.321E+06 0.06655 J.llOE+06 0.06943 0.2 fl6E+06 0.0556U O.22LE+06 0.05889
0.37ClE+06 0.1l6553 0.127E+06 0.06874 ü.323E+Ci6 0.05571 0.254E+06 0.05842
0.424E+J6 0.06487 0.146E+06 0.06818 0.326E+06 0.05505 O.255E+06 0.J59tH

0.489E+06 0.06394 0.168E+06 0.06761 0.327E+06 0.05497 0.291E+06 0.05775

'J.564E+06 CJ.u6302 0.192E+06 0.06774 0.328E+06 0.05500 0.291E+06 0.05655
0.221E+06 0.06687 0.328E+06 0.05508 O.323E+06 0.05720
0.225Ef-06 0.06763 J.329Ef-06 0.05475 0.333E+06 0.05779
0.251E+06 0.Ll6667 0.373E+06 ü.05513 J.385E+06 0.05692
O.253E+06 0.06582 O.429E+06 0.05456 0.442E+06 0.05627
0.286E+06 0.06493 0.494E+06 0.05411 0.5U9E+06 0.u5553
0.290E+ü6 0.06568 ü.568E+06 0.05358 0.584E+06 0.05481
0.332E+06 0.06472 ü.656E+u6 0.05241

O.753E+06 0.05227
0.870E+06 0.05194
0.992E+Q6 J.05112



tl ACH ME S S lJ tl G E rl
PKESTON-ER~ERNISSE

f!, = 43.5 nun f!, = 89 nun f!, = 177 mrn

r = 4.0 MM P = tl. J Mr~ p = 2.0 MM P = 192.0 MM P = 192.0 MM P = 192.0 MM
H " 0.5 MM H = 0.5 MM H = 0.5 MM H " 6.0 MM H = 6.0 MM H = 6.0 MM
R = 1.5 "1'1 B = 1. 5 r~"1 B = 0.4 MM B = 6.0 MM B = 6.0 MM B = 6.U MM

RF UXG/IJK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK RE UXG/UK

J.995E+04 lJ.05821 0.967E+lJ4 0.04987 0.757E+04 O.J7224 0.796E+04 0.\)7974 0.101E+05 0.05266 0.615Et-04 0.05750
0.115E+u5 U.06214 0.1 u5Et-u5 0.064'15 J.869E+04 0.07477 0.8B3E+U4 0.07832 O.1l6E+Cl5 0.06406 0.758E+04 0.076<16
O.I31Et-J5 0.)6246 0.12C1E+05 0.06710 O.996E+04 0.07414 0.1C12E+05 0.07446 0.134E+05 0.06333 0.858Et-04 0.08134
0.14AE+05 0.06106 0.138E+05 0.061.>10 J.115E+05 0.07247 O.117E+05 0.07500 0.154E+05 0.06503 0.988E+04 0.01767
u.175E+.:J5 0.06031 0.161E+U5 0.065u2 0.132E+05 0.06905 O.135E+05 0.07300 O.155E+Cl5 0.06426 0.114E+05 0.07532
0.204E+05 u.J6003 0.189E+05 0.06448 0.153E+05 0.06709 0.155E+05 0.07073 0.177E+05 0.06372 0.130E+05 0.07223
O.231E+u5 J.U5940 0.215E+05 0.06268 O.159E+05 0.06318 J.179E+05 0.'..)7079 O.205Et-05 0.J6431 O.149E+05 0.070'-12
0.265E+J5 0.05827 O.2't3E+05 0.06260 0.176E+05 0.06410 0.207Et-05 0.06969 O.241E+05 0.06405 0.150E+05 0.07002
J.306E+05 0.CJ5818 J.281E+OS 0.062JO O.179E+OS 0.06201 O.238E+05 0.06915 0.272Et-OS 0.06353 O.l73Et-OS 0.06752
0.351E+05 J.ü5795 O.32bE+05 0.06141 O.200E+J5 0.06225 0.272E+05 0.06912 0.310E+OS 0.06376 0.199E+OS 0.06575
0.4U3E+lJS 0.05773 0.375E+0S 0.060B9 0.203E+OS 0.06115 0.31BE+U5 0.06982 0.3S6E+05 0.06400 0.232E+u5 0.06404
0.44oE+OS 0.05761 0.429E+OS 0.06042 U.231E+05 0.06041 0.360E+05 0.07086 0.412E+OS 0.06389 0.264E+05 U.06288
U.472E+05 0.05753 0.432E+OS 0.06000 0.233E+05 0.05961 0.414E+05 0.07108 0."'72E+05 0.06352 0.304E+05 0.06219
O.537E+05 0.05716 0.497E+J5 0.05962 J.263E+05 0.J5904 0.'" 7f>Et-05 0.07112 J.542E+05 0.0/>267 0.3S1E+05 0.06128
J.615E+05 0.lJ5658 0.S73E+OS 0.05889 0.266HOS 0.05930 O.547E+05 0.07119 0.632E+OS 0.06170 0.402E+-.l5 0.0(dl~

O.713E+05 0.05572 0.658E+J5 0.05798 0.3JSE+05 0.05933 0.634Et-05 0.07102 0.729E+J5 0.J6119 J.464E+OS 0.06i.J19
0.660E+05 0.05485 0.759E+OS 0.05710 0.305E+05 0.05851 O.727E+OS 0.07103 0.874Et-05 0.06028 0.534E+05 0.ü5955
ü.955Et-05 0.05521 0.Y01E+OS 0.05604 0.345E+05 0.05925 0.79SE+05 0.07069 0.949E+OS 0.05930 0.631E+05 0.05764
u.999E+JS 0.05422 CJ.958E+OS u.05521 0.403E+OS 0.u591S 1l.872Et-U5 0.07047 0.102E+06 0.05934 0.7i.JH+05 0.05821 (Jl
J.1J4E+06 0.05463 0.104E+06 0.05515 O.460E+OS 0.05879 0.976E+OS 0.06983 0.104E+J6 0.06014 0.840E+05 0.05744 0"1
J.116E+06 0.05356 O.10i3E+U6 0.05483 0.S29E+05 0.05811 0.108E+06 0.06939 0.106E+06 0.05917 J.97SEt-05 0.J5714
O.120E+06 iJ.OS409 O. II 7H06 0.05458 0.608E+05 0.05764 0.124E+06 0.06867 0.122Et-Ob 0.05908 0.981E+05 0.05693
0.13BE+U6 0.05355 O.126E+U6 ü.u5409 U.698E+OS 0.05700 0.142E+06 0.06815 0.140E+06 0.05838 O.lü7Et-06 0.05651
O.158E+u6 0.05320 0.144Et-LJ6 0.05336 O.845Et-OS 0.05637 0.162E+06 0.06762 0.161Et-06 0.05798 0.107E+06 0.05667
0.181E+06 0.05279 0.166E+06 0.05309 0.896E+OS 0.05579 0.185E+06 0.06756 0.186E+U6 0.u5713 0.124E+06 0.05611
0.211E+06 0.05125 0.I92Et-06 0.052UO O.982E+OS 0.05543 0.213E+06 0.06639 0.213E+06 0.057U8 0.142E+06 0.05559
iJ.239Et-Cl6 0.<15136 0.221E+06 0.05160 0.104E+06 O.OSSlb u.24SH06 0.06531 0.245E+06 0.05613 J.163E+06 0.05518
0.243Et-06 0.05152 0.254E+06 0.05164 0.111E+06 0.05494 O.278Et-06 0.06446 J.282E+06 0.05524 0.188E+06 0.05423
lJ.278E+06 0.05026 0.268E+06 U.05182 J.118E+06 0.05477 0.317E+06 0.05473 0.216Et-06 0.05373
0.279E+06 0.05083 0.287E+06 0.05128 0.I37E+06 0.05412 J.325E+06 0.05439 0.249E+06 J.OS364
O.319E+06 0.04967 u.291E+06 0.iJS096 0.lSbE+06 0.05388 0.330E+06 0.05432 0.281E+06 0.05263
O.322E+J6 0.05013 ü.33'oE+06 0.üS03S O.lS8Et-06 0.05399 O.367E+06 0.J539"6 0.286E+06 0.05286
0.36QE+06 0.04965 0.335Et-06 0.05057 0.lS9E+06 0.05385 0.419E+06 0.05339 0.314Et-06 0.05212
0.36I:lE+06 0.04905 O.372EHi6 0.05000 0.180E+iJ6 0.05366 : 0.483E+ü6 0.05290 0.327E+06 0.05219
O.424E+06 0.U4841 O.386E+06 0.05000 O.206E+06 0.05356 0.348E+06 0.05204
0.49LE+06 0.04762 0."'42E+06 0.04923 0.242E+06 0.J5220 0.370Et-06 0.05134
0.S65E+J6 0.04724 O.S03E+06 0.04880 0.279E+06 0.05170 0.421E+ü6 0.05074
u.6S5Et-06 0.0"'665 0.S86E+06 0.04830 0.280Et-0f> 0.05286 0.488H06 0.05021
O.7S~E+06 0.04609 0.672E+06 u.04782 O.321E+06 0.05110 0.562E+06 0.0498J
J.8bOE+J6 0.04555 O.775E+06 0.04736 0.325E+06 0.05189

O.896E+06 0.04679 0.351EH16 0.Ü5077
J. 373E+06 0.05135
0."'28E+06 0.05062
O.493E+06 0.05011
0.S70E+06 0.04956
0.65lE+06 Ü.-.l4905
O.75SE+06 0.04850
0.875E+06 0.04795



P = 1.2 MM H = .,.3 Mt-' tJ ... d.J MI"" P = I.? 1'11'1 H = u.3 1'11' LI = u.l MM P = 1.2 MM H = Cl.3 MM B = U.3 M1'l P = 1. 2 ",~ H = ~. 3 M."1 t)~u.;t~~

K~YNOL[)SlAHL Rr: = 0.8-""L+i.J4 K~YNOLOS ZAHL I{E = v.121E+ü5 RFYNOLOSlAHL i<.E = CJ.158E+C5 RFYNGLOSlAHL KE = w.2C4E+C5
MITlL. GESCH~INO. Ui< = 13.92 Cl"IS MI TlL. G~SCH~INO. UK = 19.b4 CM/S MITTL. GESCH~INO. UK = 24.56 CM/S MITTL. GESCH~INO. UK = 31.dJ C~/5

MllTL. PROFIL~ESCH~. ur = b.oe (1'/5 MITTL. PROFILGESCH~. UP = 19.2C C~/S MIlTL. PkOFILGESCH~. U~ = 24.82 CM/S MITTL. PI{UfILGESCH~. ur = 32.02 GM/S

VOIUMETR. KANALHOEHE HV = J9.~25 ~M Vr:LU"IETI{. KANALHOEHE 'iV = 3',.925 ~M VOI UMCTR. KANALHOFHE HV = 39.925 M,- VULU"1ETR. KAI\ALI<[)EHE fW = 39.92, MI'
PROFIllAEN~E RAUH Lk = 21.g8~ r-1H PROFILLAE~GE RAUH LR = 24.027 MM PkOFILLAENGE RAUH LK = 23.053 MM PKUFILLAEN~E RAUH 1. k :; 25.b12 MM
PRCFIlLAENGE GLArT LG = 17.94J ~I', PRGFllLAENGE ~LATT LG = 1,.898 1'1'1 PkOFILLAE~GE GLATT l(; = 16.272 MI' PI{OFILLAEi\GE GLATT LG = h.203 MM

SCHJßSP.GESCH~.PAUH UXP = U.~4 1:1'1/5 SGHUß5P.GESCrl~.RAUH UXk = 1.42 CM/S SCHUHSP.GESCH•• RAUH UXI, = 1.75 C"'/5 SCHU~SP.GESCH•• KAUH UXI{ = 2.35 CM/S
SCHU8SP.GESCrl~.GLATT UX~ = v.05 CM/S SCHJoSP."cSr.rl~.GLATT UXG = l. h CM/S SCHU8S?GESCH~.~LATT UXG : 1.4? CI'1/S SCHU~SP.GESCH •• GLATT U~U : I. f5 C~/S

NUllSCHUßSPANNUNG L«/HV = J.55ü7 ~ULLSCHJ~SPAN~UNG LR/HV = u.blllo ~ulLSCrlUßSPA~NUNG LR/HV = 0. ,924 NULLSCHJ8SPANNU~G LK/HV = 0.b430

RAUHE ZONE ~AUHE ZUNE HAUHE Z(j~" kAlJHE ZONE

YIMMI UICMSI U/UMAX Y/H U+ YIMMI U1CM/SJ J/UMAX Y/H U+ Y1MMI U(C,~/SI ü/UMAX Y/H U+ YI '~~11 i.J I CMI S I U/UMAX Y/H U-

1.21 8.38 0.514 4.Jl 3.'1L 1.21 12.19 C.531 4.U2 8.61 1.21 lb.67 C. 56 7 4.0~ 9.54 1.21 1.,.70 0.513 4.~2 8.3b
1.71 8.31 ~.510 5.b' e.d.. 1.71 12.94 0.564 5.tS "1.14 1. Tl 11. ',4 C.b10 5.6<' lC.2O 1.71 23.26 c. 60, 5.65 S.8S
2.21 ~.4q 0.582 -, • .:Ib IJ.l U 2.21 14.73 u.b4Z 7 • .:Ib 10.'tl 2.21 L9.b, C.b7G 7 • .:16 d.2t 2.21 24.';4 0.64<' 7.30 10.60
2.11 10.94 0.671 9.03 !l.b4 2.11 lo.üü u.097 9.u3 11.3G 2.71 2U.ob C.710 ,.03 11 • .,4 2.71 26.26 C.6b3 '.J3 11.16
3.21 11.43 0.700 10.b'1 12.16 '3.21 16.1C; 0.132 10.6<;; 11.86 3.21 21.42 Uo 729 lü.69 12.25 3.21 21.46 C.71, luofd 11.(,1
3.71 ll. '10 0.133 12.3b 12.72 3.71 17.23 0.751 12 • .:lb 12.17 3.71 21.19 0.741 12.3b 12.46 3.71 28.53 Ci. 743 12.36 L2.13
4.71 12.bü 0.112 15.6S L.:l.4C 4.11 18.0ü 0.785 15. b9 12.12 4.71 22.93 C../80 15.69 13.12 4.11 29.9U ~. 17 0 1,.69 12.11
5.11 13.25 0.812 19. v3 14.09 5.71 13.6t; 0.815 1,.1,,3 j,j.2C 5.71 23.98 0.816 1".u3 13.71 5.71 31.13 O.H10 i'i.lJj 13.23
6.11 13.16 0.B44 22.30 14.b4 b.11 19.32 CJ.B42 22.'6 l3 .05 6.71 24. lv 0.840 22.3b 14. [j 6.71 32.1iJ 0.B35 22.3b 13 .65
8.71 14.42 J.8B4 29.03 15.34 8.71 20.25 0.883 Z9.~3 14 • .31 H.71 26.~3 C.BBb L~.0:: 1'1.8',; 8.7L 33.14 0.878 29.03 14.34

IG.11 14.94 0.916 35.b9 15.90 10.71 20.94 0.913 35.b9 14.79 10.71 21.01 u.919 35.6" 15.45 10.11 35.12 0.914 30.09 14.93
12.11 15.38 0.943 .. ~. 36 16.36 12.71 21.b8 0.945 42.36 15.31 12.71 21.81 C.':t40 I t 2.30 15.90 12.71 3b.15 0.941 42.36 15.37
14.11 15.83 0.'171 49.03 16.B4 14.11 22.14 C."65 49.03 15.6 .. 1".71 28.6" ü.974 4'1.u3 16.36 14.71 37. Jl (,.963 4'•• 03 1,.73
16.11 16.12 0.988 55.6" 17.15 Ib.71 22.51 0."64 55.69 15.94 16.71 29.24 0.'195 ~r;.6~ .6.73 16.7i 37.11 0.9Bl 5~.09 16.03
18.11 10.30 U.~99 b2.36 17.35 18.71 22.82 0.995 62.36 16.12 18.71 Z9.36 0.999 62.36 1b. 7" 18.11 38.2u C.S<;4 62.36 16.24
20.71 L6.31 1.000 69.03 17.35 20.71 22.9 .. l.üuO b9.03 16.21 20.71 29.4u l.jOO 69.u3 10.81 20.71 38.42 1.000 b9.C3 16.33

72.71 22.16 C.992 75.b9 16.01 22.71 2 <;. 39 I.Que 7'.b9 16.el 22.71 38.30 C.991 75.b9 lb.28
U'1

GLATTE ZONE 24.71 31.81 C.9B4 82.3b lc.ü 1
~GLAnE ZONE GLATTE ZO~E

YO~MI UICM/SI U/UMAX Y+ U+ GI ATTE ZONE
YIMMI Ij I CM/SI U/UI'1AX Y+ U+ YIMMI UICM/SI IJ IUMAX Y+ U+

0.31 2.61 0.160 3.17 '3.u7 Yli"MI UICM/SI U/UMAX Y+ U+

0.48 3.08 C.189 4.11 3.63 0.31 4.90 v.213 4.31 4.25 ü.37 7.04 G.261 5.41 5.40
0.59 3.14 ü.229 5.Ul 4.41 0.48 5.67 ".247 ~.5H 4.93 .... 4A <;.14 C.311 1.01 6.3u 0.31 1l.38 0.296 0.45 6.49
0.69 4.02 0.246 5.88 4.n 0.59 7.04 0.307 6.Bl 6.12 0.59 1 C.60 '0.363 0.50 7.35 0.48 13.1U ~. 341 d.36 7.40
0.80 4.89 0.300 b.76 5.7b 0.b9 8.02 0.350 8.02 0.97 0.b9 12.lJl 0.409 LJ. 0 1 8.28 u.59 15.26 0.39A lv.20 8.12
1.00 6.12 0.375 8.51 7.21 0.8 ... 9 • .,;7 0.395 9.21 7.87 u.8u 13.1'7 C.449 1l.57 S.e9 0.69 17.27 ,).449 12 .Uv 'i.85

1.20 7.02 0.431 LU. 24 8.27 1.00 11.03 o. 'oBI 11.51 <;.58 1.00 15.29 0.520 1... 5.. 10.54 0.B0 1 B. 75 O.4Be 13.16 10.70
1.40 7.93 0.486 11.95 9.34 1.2 J 12.22 0.533 13. "2 I", .62 1.20 lb.43 0.559 11.48 1l.33 1.00 20.'19 0.546 17.32 11.98
1.90 9.6,) 0.588 lb.l1 1l.30 i.4U 13.23 C.51b io.25 11.4b 1.4u 17.73 0.b03 2u.41 12.22 1. zu 22.52 C.586 20.83 12.85

2.40 10.81 0.b66 20.42 12.80 1.90 15.04 0.656 22.04 13.0c 1.90 1<'.76 U.b12 21.68 13.03 1.40 24.10 O.b27 24.2b 13.75
2.90 11.49 0.704 2".67 13.53 2.40 16.03 0.699 27.83 13 .~2 2.4ü 20.93 0.712 34.96 14.43 1.90 2b.14 C.6öU 32.91 1... 91
3.40 12.23 0.750 28.B5 14.40 2.90 lb.91 ~.740 33.62 14.74 2.90 21.63 0.736 42.23 14.91 2.4<J 27.29 C.710 41.55 15.57
3.90 12.49 <J.766 33.09 14.11 3.4U 17.bU 0.761 39.41 15.28 3.4<J 22.26 0.751 4'1.3<' 15.3, 2.90 28.40 0.739 50.20 lb.20
4.40 12.78 0.784 37.33 15.ü5 3.90 17.90 0.7BO 45.09 15.54 3.90 22.84 G.777 ,6.65 15.75 3.4<J 29.19 C.7bO 58.04 16.b5

5.40 13.38 C.820 45.81 15.7e 4.40 1 B. 36 G.BO':' 50.87 15.95 4.40 23.24 C. 1<; 1 63 • .,C 16.02 3.9<J 29.90 0.718 67.4<; 11.06

6.40 13.81 0.847 54.28 16.27 5.40 19.0u O.8Z8 62.42 10.5u 5.4 J 23.90 0.815 78.42 lb.52 4.4C 30.54 C.195 16.13 17 .42
7.4ll 14.22 0.872 62.31 16.75 6.4J 19.46 C. B48 73.91 16.90 6.40 24.94 0.848 n.93 17.20 5.40 31.71 0.825 93.43 18.09

8.40 14.68 0.900 7v.13 11.28 1.40 20.00 0.812 B5.52 17.37 7.40 25.10 0.814 101.44 17 .12 6.40 32.65 C.85ll llu. 72 18.63

9.40 14.91 0.914 79.15 17.56 8.4u ZO.28 0.884 91.01 17.61 8.40 26.22 0.892 12L.96 10.08 1.40 33.49 0.871 128.Jl 19.11

10.40 15.14 0.928 81.57 11.83 9.40 20.90 0.911 100.63 1 E. 15 9.40 26.73 0.909 130.47 IB.43 8.40 34.15 0.889 145.30 19.48

11.40 15.36 0.941 95.98 18.08 10.40 21.14 0.921 119.89 18.36 LU.40 27.17 0.924 15u.62 lB.13 9.40 34.85 0.9Ul 162.59 19.89

13.40 15.80 0.969 112.82 lB.61 11.40 21.37 0.932 131.42 IB.,o 11.4U 27.64 0.940 165.10 19.06 10.40 35.28 0.918 119.86 20.13

15.40 16.08 0.986 129.65 18.93 13.40 22.1U C.963 154.47 19.19 13.40 28.38 0.965 194.06 19.57 11.40 36.11 ,0.940 197.18 2U.bll

17.40 16.30 0.999 146.49 19.1'1 15.40 22.42 0.977 171.52 19.47 15.40 28.91 0.985 223.02 19.97 13.40 31.02 0.963 231.16 21.12



P = 1.2 101M H = 0.3 101M 8 = 0.3 14M P = l.2 14M H = 0.3 101M 8 = 0.3 14M P = 1.2 14M H = 0.3 M~ 8 = 0.3 101M P = 1.2 101M H = 0.3 14M 8 = 0.3 101M

REYNOlOSZAHl RE = u.252E+05 REYNOlOSZAHl RE = u.294E+05 REYNOlDSZAHl RE = O.321E+05 REYNGlDS ZAHL RE = U.411E+05
Mlrrl. GESCH~IND. UK = 38.18 CM/S MIrTl. GESCH~IND. UK = 44.'14 C~/S MI rH. GESCH~IND. UK = 49.36 CM/S MITTl. GESCH~IND. UK = 63.60 CM/S
MITTl. PROFIlGESCH~. UP = 38.2<; CM/S MIrTl. PROFllGESCH~. UP = 44.97 CM/S MITTl. PROFllGESC~~. UP = 51.11 CHIS MITTl. PROFllGESCHW. UP = H.26 CM/S

VOLUMETR. KANAlHOEHE HV = 39.925 MM VOLUMETR. ~ANALHOEHE HV = 39.925 MI" VOLUMETR. ~ANALHOEHE HV = 39.925 1"101 VOlUMETR. KANALHOEHE HV = 39.925 14M
PROFlllAENGE RAUH LR = 26.142 1"14 PROFlllA~N~~ RAUH lR = 27.132 14M PROFIllAENGE RAUH LR = 24.521 14M PROFIlLAENGE RAUH lR = 25.199 14M
PRGFlllAENGE GLAT7 LG = l3.183 MM PROFIlLAENGE GLATT LG = 12.793 101M PROFILLAENGE GLArT lG = 15.398 14M PROFllLAENGE GLATT LG = 14.126 101M

SCHUBSP.GESCHw.RA0H UXR = 2.89 CI"/S SCHU8SP.GESCHw.RAUH UXR = 3.42 CI~/S SCHUP.SP.GESCH~.RAuH UXR = 3.57 CM/S SCHUBSP.GESCHw.RAUH UXIl = 4.70 CM/S
SCHU8SP.GESCH~.GlArT UXG = 2.u3 CM/S SCHUBSP.GESCHW.GlATT UXG = 2.35 CM/S SCHUBS?GESCH~.GlATT UXG = 2.B3 CM/S SCHUBSP.GESCH~.GlATT UXG = 3... B CM/S
NULLSCHUBSPANNUNG lR/HV = 0.66<)8 NULLSCHUBSPANNUNG LR/H\i = 0.6796 NULLSCHUBSPANNUNG LR/HV = 0.6143 NULLSCHUBSPANNUNG lR/HV = 0.6462

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE "ZONE

V110114) UICM/SI U/U,~AX V/H U+ VIMMI JICM/SI U/JMAX V/I1 U+ YIMM) UICM/SI U/UMAX Y/H U+ VIMMI UICM/S) U/UMAX Y/H U+

1.21 26.93 0.584 4.02 9.33 1.21 32.49 0.60l 4.02 9.50 l.2l 35.54 0.594 4.C2 9.91 1.2l 46.92 0.601 4.02 9.98
1.7l 28.58 C.62C 5.6<; <;.91 1.71 34.00 C.628 5.C<; 9.94 1.71 31.22 G.623 5.6<; 10.44 1.71 48.92 0.621 5.6<; 10.41
2.21 30.70 0.666 7.36 lU.64 2.21 35. <;4 G.664 7.36 10.51 2.2l H.61 0.663 7.36 11.12 2.21 51.9l 0.665 7.36 11.04
2.71 32.15 C.691 9.03 11. 14 2.71 31.53 0.694 9.G3 IG.97 2.71 41.18 0.6B9 9.03 11.55 2.71 53.64 C.688 9.0~ 11.41
3.21 33.27 0.721 10.69 11.53 3.21 38.15 (;.7l6 10.69 11 .3 ~ 3.21 "2.95 u.118 l().69 12.04 3.21 55.48 0.111 10.69 11.8e
3.71 34.19 0.742 12.36 1l.B5 3.71 39.96 u.139 12.36 1l.68 3.71 4... 10 G.738 12.36 12.37 3.71 57.19 0.133 12.36 12.17
4.71 35.73 0.715 15.6<; 12.3E 4.1l 41.94 0.715 15.69 12.26 4.71 46.31 0.775 15.69 12.9<; 4.7l 60.00 0.169 15.69 12.17
5.71 37.0.. 0.803 19.,,}3 12.8" 5.11 43.50 0.804 19.U3 12.72 5.71 47.83 ).8UO 19.u3 13.41 5.71 62.12 u.796 19.03 13 .22
6.71 38.42 0.833 22.36 13.32 6.11 44.93 L.83~ 22.36 13 .14 6.11 49.40 0.826 22.36 13.85 6.71 64.28 G.824 22.36 13.6E U'1
8.71 40.18 0.871 29.03 13.9 ~ 8.11 47.36 0.875 2S.~3 13.85 8.71 51.85 C. 86 7 29.03 14.54 8.71 61.23 0.862 29.03 1~. 3C Q)

10.71 41.98 0.910 35.69 14.55 10.71 4~.23 0.~10 35.b9 14.40 10.71 53.90 C.'lOI 35.69 15.11 10.71 7U.Ol 0.897 35.69 14.90
12.71 42.99 0.932 42.36 14.~0 12.71 50.79 0.939 42.36 14. 8~ 12.71 55.7't G.932 42.36 15.63 12.71 72.32 C.927 42.36 15.39
14.71 4'-.40 0.963 49.03 15.39 14.71 52.01 U.961 4'1.;:'3 15.21 14.71 57.38 o. 96~ 49.(,3 16.09 14.71 74.08 0.':150 49.U3 15.7t
16.71 .. 5. 2 5 ~.9~1 55.09 15.6<; 16.7l 53. 15 0.982 55.69 15.54 16.71 58.48 0.978 55.69 16.40 16.1l 75.95 0.97't 55.69 16.16
18.71 45.8u 0.993 6~.36 15.88 18.11 53.81 0.995 62.36 15. 7~ 18.71 59.46 0.994 62.3! 16.67 18.71 77.12 0.989 62.36 16.41
20.71 46.11 l.liOO 69.03 15.98 20.7l 54.10 1.000 69.03 15.~2 20.71 59.12 0.999 69.li3 16.7~ 20.71 78.01 1.0UO 69.03 16.6Q
22.71 45.91 0.997 75.69 15.93 22.71 54.0" 0.999 15.6'0 l5.80 22.71 5 <;.79 I.JOO 75.69 16.77 22.71 77.78 0.997 75.69 16.55
24.11 ~5.44 (,.985 82.36 15.75 24.71 53.54 O.'i'JU 8~.36 15.66 24.1l 59.28 0.991 82.36 16.62 24.71 77.31 0.991 82.36 16.45
26.71 44.46 0.964 89.03 l5.41 26.71 52.65 C.973 89.d 15.4~

GLATTE ZON!:' GLATTE ZuNE
Gl AT rE ZONE GLATTE ZONE

VIMMI UI041SI U/UMAX Y+ U+ YIMMI UIC,~/S) U/UMAX Y. U+
YIMM) UICM/SJ 'J/UMAX ). U+ VI ~M I dICM/S) lJ/UMAX Y· u+

0.37 25.86 0.432 lli.44 9.1, 0.31 35.47 0.455 12.-;2 lC.20
0.31 15.37 0.333 7.81 7.59 0.37 i9.4!.J 0.359 d • .J3 8.26 0.48 2<;.03 0.486 13.54 10.28 C.48 38.12 0.4';6 16.14 11.14
0.48 11.59 0.381 10.13 8.68 0.48 21.94 C.406 1l.~4 9.34 0.59 31.73 0.531 16.52 11.23 U.59 42.28 0.542 2U.42 12016
0.59 2U.12 0.436 12.35 9.'13 0.5'1 24.99 0.462 13.96 11".64 0.6<) 33.72 0.564 1<;.4~ 11. 'I 3 G.69 44.54 0.571 24.04 12.81
0.69 22.11 0.481 14.54 lU.95 0.6<; 27.14 0.502 16.3~ 11.56 0.8U 35. u1 0.586 22.33 12.39 0.80 46.60 0.597 21.61 13.40
u.80 24.06 0.522 16.66 11.86 0.8J 29.10 0.538 {8. E2 12.39 l.uO 31.65 0.630 28.U6 13 .32 1.0u 49.45 0.6H 34.69 14.22
1.00 26.29 0.570 20.94 U.':I8 1.00 31.70 0.586 23.65 13 .50 1.20 39.43 ~. 65 9 33.14 13 .95 1.2J 51.29 0.657 41.73 14.75
1.20 21.8" 0.605 25. 18 13.77 l.20 33.62 0.622 28.44 14.32 1 ...0 40.20 0.672 39.3<; 14.23 1.40 52.71 C.676 48.11 15.16
1.40 29.2.:> 0.634 2... 4U 14.43 1.40 34.83 0.644 33.21 14.83 1.90 42.99 0./19 53.43 15.22 1.90 55.80 0.715 66.G7 16.05
1.90 31.42 0.6BI 3~. 18 15.51 1.90 31.10 Q.686 45.U4 15.80 2.40 44.53 0.745 61.41 15.76 2.40 57.81 0.742 83.43 It:.64
2.40 32.73 C.71U 51.1. 12 16.1 t 2.40 38.16 C.116 56.E8 16.51 2.90 45.89 0.767 81.51 16.24 2.90 59.47 0.762 100.79 17 .10
2.9il 33.96 G.737 60.54 16.76 2.90 3'0.92 C.738 68.71 17.UU 3.40 46.95 0.785 95.55 16.62 3.40 61.10 G.783 1l~.15 17.51
3.40 35.09 C.761 7".97 11.32 3.40 41.18 0.761 80.5 .. 11.54 3.90 48.04 0.803 109.58 17.00 3.90 62.41 0.800 135.51 17.95
3.90 35.93 G.779 81.41.1 17.74 3.90 42.22 0.780 92 .38 17.98 4.40 4B.94 0.818 123.62 17.32 4.4J 63.12 0.817 152.B7 18.32
4.40 36.77 0.197 '01.61 18.15 4.40 42.98 0.194 104.21 18.30 5.40 50.51 0.8"6 151.70 17.90 5.40 65.69 0.842 187.5'1 18.89
5.40 38.11 G.828 112.42 18.84 5.40 44.77 0.828 l27.88 19.01 6.40 51.82 0.867 179.18 18.~4 6.40 67.58 0.866 222.31 1'1 .4~

6.40 39.21 0.850 133.23 19.3t: 6.40 45.93 0.849 151.55 19.56 1.40 53.21 0.890 207.85 16.83 7.4u 6~.16 0.887 257.64 19.39
7.4u 40.32 0.874 154. Ü 3 19.~O 7.40 41.20 0.812 175.22 20.1C H.4J 54.26 0.901 235.93 19.20 8.4iJ 10.12 LI.907 29 •• 44 20.34
8.40 41.17 0.893 114. ~3 2u.32 8.40 48.24 0.892 198.89 20.54 9.40 55.07 0.921 264.Cil 19.49 9.40 72.J5 0.924 327.24 2C.72
9.40 41.86 0.9G8 195.19 2ü.6<; 9.40 4<;.17 0.909 222.56 20.94 10.40 55.62 C.930 292.09 19.68 10.40 73.26 0.939 3~2.05 21.01

10.40 42.61 0.925 215.95 21.06 10.40 50.2~ 0.929 246.22 21.41 11.40 56.55 (l.S46 320.16 2U.Ul 11.40 74.20 1l.951 396.85 21.3~

11.40 43.24 0.938 235.04 21.35 11.40 51.22 0.947 271.17 21.81 13.40 58.21 0.974 376.3. 20.6ü 13.40 75.93 0.973 466.45 2l.84



P = 1.2 MM H • 0.3 14M B .. 0.3 14M P .. 1.2 MM H = 0.3 MM 8=(J.3MM P = 1.2 MM H = 0.3 MM 8 = 0.3 MM P = 1.2 MM H = 0.3 MM B = 0.3 MM

REYNOLDSZAHL RE = 0.443E+05 REYNOL OSZAHL RE = 0.512E+05 REYNOLDSZAHL RE " 0.5B5E+05 REYNOLDSZAHL RE .. O.666E+05
MITTL. GESCH_IND. UK = 73.91 CM/S MITTL. GESCH_IND. UK = 7B.B2 CM/S MITTL. GESCH_IND. UK = 92.5B CM/S MITTL. GESCH_IND. '\JK .. 112.96 CM/S
MITTL. PROFILGESCH~. UP .. 7e.54 CM/S MI TH. PROF I LGE SCH •• UP = 82.26 CM/S MITTL. PROFILGESCH_. UP = 96.75 CM/S HITTL. PROFILGESCH_. UP = 119.23 CHIS

VOLUMETR. KANALHOEHE HV .. 39.925 MM VOLUMETR. KANALHOEHE HV = 39.925 14M VOLUMI:'TR. KANAIHOEHE HV = 39.925 14M VOLUMETR. KANALHOEHE HV .. 39.925 14M
PROFllLAENGE RAUH LR = 26.162 14M PROFILLAENGE RAUH LR .. 25.878 14M PROFILLAENGE RAUH LR = 25.935 14M PROFILLAENGE RAUH LR = 25.910 14M
PROFILLAENGE GLATT LG = 13.763 14M PROFILLAE~GE GLATT LG = 14.047 MM PROFILLAE~GE GLATT LG = 13.990 14M PROFILLAENGE GLATT LG = 14.015 14M

SCHUBSP.GESCH•• RAUH UXR = 5.4<; CM/S SCHUBSP.GESCH ••RAUH UXR = 5.81 CM/S SCHUBSP.GESCH~.RALH UXR " 6.80 CM/S SCHUBSP.GESCH•• RAUH UXR = 8.28 CM/S
SCHUBSP.GESCH_.GLAIT UXG = 3.98 CM/S SCHUBSP.GESCH•• GLATT UXG = 4.28 CM/S SCHUBSP.GESCH_.GLATT UXG = 4.99 CM/S SCHUBSP.GESCH~.GLATT UXG .. 6.09 CM/S
NULLSCHUBSPANNUNG LR/HV = '" .655 3 NULLSCHUBSPANNUNG LR/HV = 0.6482 NULLSCHUBSPANNUNG LR/HV = 0.6496 NULL SCHUB SPANNUNG LR/HV .. 0.6490

RAUHE ZONE RAUHE ZONE PAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+

1.25 51.40 0.512 4.16 9.36 1.21 58.39 0.609 4.02 10.05 1.21 69.1I.J 0.613 4.02 lJ .1e 1.25 79.66 0.575 4.16 9.63
1.75 53.5, 0.596 5.83 9.75 1.71 60.15 0.627 5.e9 10.35 1.71 71.19 0.632 5.e9 10.47 1.75 82.80 0.598 5.83 10.01
2.25 57.19 0.636 7.49 10.42 2.21 63.84 0.666 7.36 lU.9e; 2.21 74.84 0.1>64 7.36 11.01 2.25 87.59 0.632 7.49 10.58
2.75 59.33 C.66(, 9.1e IG. B(, 2.71 66.67 0.695 9.03 11.48 2.71 78.01 C.693 9.03 11.47 2.75 92.09 0.665 9.1e 11.13
3.25 1>1.87 0.6BB 10.83 11.27 3.21 68.71 C.717 10.1>9 11.B4 3.21 80.61 C.716 1"'.69 11. B5 3.25 <;5.14 0.687 1(J.83 lI.5C
3.75 63.49 C. 106 12.49 11.51> 3.71 70.79 O.73B 12.36 12.19 3. Tl 83.03 0.737 12.36 12.21 3.75 97.62 0.7(;5 12.49 II.BO
4.75 1>6.BO 0.743 15.83 12.11 4.71 73.88 0.170 15.69 12.72 4.71 B6.56 C. 768 15.69 12. B 4.75 102.7B 0.742 15.83 12.42
5.75 69.11 C.769 19.16 12.59 5.71 76.79 0.801 19.03 13.22 5.71 89.81 0.797 1'7.03 !J.2l 5.75 107.06 0.773 19.16 12.9ft
6.75 72.01 O.BOI 22.4. 13.11 6.71 7'7.04 0.824 22.36 13.1> 1 6.71 92.2 '7 C.al'7 22.36 13.57 6.75 110.69 0.799 22.49 13.38
8.75 75.B8 0.B44 29.16 13 .82 8.71 82.74 C. 86 3 29.U3 14.24 8.71 97.12 0.81> 2 29.03 14.26 8.75 116.21 C.B3<; 29.16 14.04 U1

10.75 79.35 0.B83 35.83 14.45 10.71 86.22 0.899 35.69 14. B4 10.71 100.71 0.894 35.69 14.21 10.75 121.61 0.87B 35.B3 14.69 1.0
12.75 B2.12 0.914 42.49 14.96 12.71 B'. ü3 0.92B 42.36 15.33 12.71 104.02 C.923 42.36 15.3e 12.75 121>.00 C.910 42.49 15.23
14.75 84.72 0.943 49.16 15.43 14.71 91.27 0.952 4'7.03 15.71 14.71 106.90 0.949 49.03 1,.72 14.75 129.61 C.936 49.16 15.66
16.75 86. B2 0.91>6 5,.83 15.81 16.71 93.41 0.974 55.1>9 16.0B 16.71 109.38 0.971 55.69 16.09 16.75 132.83 C.959 55.83 16.05
18.75 88.49 C.984 62.49 16.12 18. Tl 95.03 ~.991 62.3e 16.31: 18. Tl 111.04 (.986 6L.3e 16.3~ 18.75 135.73 (.980 62.49 16.40
20.75 89.51 0.9'76 69.16 16.30 2U.71 95.69 0.998 69.03 16.47 20.71 112.50 0.999 69.03 16.54 20.75 137.70 C.994 69.16 16.64
22.75 89.88 1.000 75.83 16.37 22.71 '75.92 1.000 75.e9 11: .,1 ?Z.7l 112.e4 1.000 75.6'7 le.57 22.75 138.51 1.000 75.83 16.74
24.75 89.50 C.996 82.49 16.3(, 24. Tl 95.36 ';.994 82.36 le.4Z 24 • .,1 112. II C.995 82. ,6 16.49 24.75 138.47 1.000 82.49 16.73

GLATTE ZONE GLA TTE ZONE GLATTE LONE GL AHE ZONE

YI~M) UICM/SI U/U~AX Y+ u+ YIMMI u(C~/SI U/UMAX Y+ U+ Y(.~~ I UICM/SI U/UMAX Y+ U+ YIMMI UICM/SI U/UMAX Y+ U+

0.33 41.50 0.462 11.96 lC.42 0.37 48.01 U.500 16.16 11.22 0.37 58.46 0.51'7 18.15 11.7l 0.33 73.96 0.534 17.97 12.15
0.44 45.17 0.503 16.11 11.34 0.48 51.68 0.5,<; 20.89 12.07 O.4d 62.13 0.'552 23.53 12.44 0.44 77.95 0.563 24.20 12.81
0.55 49.50 0.551 20.05 12.43 0.59 55.59 0.58(J 25.49 12.'>9 0.59 65.85 C.585 2B. Tl 13.18 0.55 82.88 C.598 30.12 13.62
(;.65 52.40 0.583 23. SC 13.11': 0.69 58.17 0.606 30.01 13.59 0.69 68.94 0.612 33. 7<; 13.BU 0.65 86.26 0.623 35.90 14.11
G.75 54.66 0.608 27.69 13.73 0.80 59.93 0.625 34.39 14.0(, 0.80 70.79 0.62d 3B.81 14.17 0.75 88.4B 0.639 41.60 14.54
0.96 57.77 0.1>4:1 35.28 14.51 1.00 62.86 0.655 43.21 14.69 1.00 74.10 C.658 48. 76 14.84 0.96 92.06 0.66, 52.87 15.13
1.16 59.80 0.665 42.74 15.02 1.20 64. Tl 0.675 51.% 15.12 1.20 76.66 0.681 58.65 1,.35 1.16 95.01 0.686 64.05 15.61
1.36 62.21 0.692 5u.16 1,.62 1.40 66.44 0.693 6(J.66 15.52 1.4':' 78.43 0.6<;6 6B.47 15. n 1.36 '>7.43 0.703 75. 18 16.Cl
1.86 1>4.71 0.720 68.57 le.25 1.90 69.84 0.728 82.09 16.32 1.90 82.27 0.130 92.87 16.41 1.86 102.17 0.738 102.75 16.7'7
2.36 67.35 0.149 86.97 16.91 2.40 72.51 0./56 103.66 16.94 2.40 85.24 0.757 117.27 17.07 2.36 105.95 C.765 130.33 17.41
2.86 69.63 0.775 105.37 11.48 2.90 74.55 0.777 125.23 17.4Z 2.90 88."'0 0.781 141.67 17.62 2.86 109.03 0.787 157.91 17.91
3.36 Tl.29 0.793 123.77 17.9ü 3.40 70.18 0.794 146.45 17.80 3.40 90.13 C.BOlJ 166.;)7 18.05 3.36 111.89 0.B08 185.49 18.38
3.86 72.68 G.809 142.18 18.25 3.90 77.90 (,.812 167.97 18.20 3.90 91.87 0.816 19(J.47 18.40 3.86 114.15 0.824 213.06 18.75
4.36 74.26 0.826 160.58 18.65 4.40 79.31 ".827 189.03 18.53 4.40 '73.53 0.830 214.87 18.73 4.36 116.42 0.841 24",.64 19.13
5.36 76.69 0.853 197.3B 19.26 5.40 81.63 0.851 231.97 19.07 5.40 96.80 0.85'7 263.67 19.38 5.36 120.05 0.867 295.80 19.72
6.36 18.91 0.818 23 ... 19 19.82 6.40 84.16 0.871 274.25 19.6(; 6.40 99.23 0.881 312.47 19.87 6.36 123.58 0.892 350.95 20.30
7.36 80.87 0.900 270.99 20.31 7.40 86.28 0.900 317.0B 20.16 7.4oJ 101.52 0.9ul :jl> 1. 28 20.33 7.36 126.u6 C.910 406.11 20. Tl
8.36 82.35 0.916 307.79 2u.68 8.40 88.04 0.918 359.91 20.57 B.40 103.30 0.917 411J.G8 20.68 8.36 12".59 C.928 461.26 21.13
9.36 83.88 0.933 344.60 21.06 9.40 89.56 0.934 401.79 20.93 9.40 105.15 0.933 458.88 21.05 9.36 130.74 0.944 516.42 21.48

10.36 e 5.2 6 0.949 381.40 21.41 10.40 90.94 C.948 444.52 21.25 10.40 106.90 0.949 507.68 21.41 10.36 132.61 0.957 572.9B 21.79
11.36 86.40 0.961 418.21 21.69 11.40 91.94 0.959 496.57 21.48 11.40 108.41 0.962 556.48 21. Tl 11.36 134.01 0.968 628.27 22.C2
13.36 88.32 0.983 493.02 22 .18 13.40 94.10 0.981 583.66 21.99 13.40 110.68 0.983 654.08 22.16 13 •.36 136.36 0.984 738.85 22.40



P .. 1.2 14M H .. <J.3 1414 B = 0.3 1414 P = 1.2 14M H ~ 0.3 1414 B = (;.3 14M P = 1.2 14M H = ".3 14M 8 = 0.3 14M P .. 1.2 14M H .. 0.3 MH B .. 0.3 14M

REYNOL DSlAHL RE = D.725E+05 REYNOLDSlAHL RE .. 0.736E+05 REYNOLDSlAHL RE .. 0.B18E+05 REYNOL DSZAHL RE .. 0.950E+05

MITTL. GESCHkINO. UK = 111.48 CM/S HITTL. GESCHkIND. UK = 111.48 CHIS HJTTL. GESCHkINO. UK .. 124.9~ CHIS HITTL. GESCHkIND. UK .. 140.95 CHIS

MITTL. PROfJLGESCHk. UP " 116.24 CHIS HITTL. PROFILGESCHk. UP .. 116.20 CHIS MITTL. PROFILGESCHk. UP .. UO.02 CHIS HITTL. PROFILGESCHk. UP .. 146.76 CHIS

VOLUHETR. KANALHOEHE HI( = 39.925 "14 VOLUMETR. KANALHOEHE HV .. 39.925 "14 VOLUMETR. KANALHOEHE HV .. 39.925 "14 VOLUMETR. KANALHOEHE HV .. 39.925 14M
PROFILLAENGE RAUH LR .. 26.45B 14M PROFILLAENGE RAUH LR .. 26.BOO 14M PROFILLAENGE RAUH LR .. 26.940 14M PROFILLAENGE RAUH LR .. 27.190 14M

PROFILLAENGE GLATT LG .. U.467 11M PROFILLAENGE GLATT LG .. U.125 11M PROFILLAENGE GLATT LG = 12.985 14M PROFILLAENGE GLATT LG .. 12.735 14M

SCHU8SP.GESCHk.RAUH UXR = 8.24 CM/S SCHURSP.GESCHk.RAUH UXR " B.29 CM/S SCHUßSP.GESCHW.RAUH UXR .. 9.30 CM/S SCHUBSP.GESCHk.RAUH UllR .. 10.52 C"'/S
SCHUBSP.GESCHk.GLATT UXG .. 5.88 CM/S SCHU8SP.GESCH •• GLATT UXG .. 5.80 C"'/S SCHUßSP.GESCHk.GLATT UXG .. 6.46 C"'/S SCHUBSP.GESCHW.GLATT uxe .. 7.20 CM/S
NULLSCHU8SPANNUNG LR/HV = 0.6627 NULLSCHU8SPANNUNG LR/HV = 0.6713 NULLSCHU8SPANNUNG LR IH V .. 0.6748 NULLSCHU8SPANNUNG LR/HV .. 0.6810

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMH I UICH/SI U/UHAX Y/H U+ YIMHI UICH/SI U/UHAX Y/H U+ YIHH) UICH/SI U/UHAX Y/H U+ YIHHI UICH/SI U/UHAX Y/H U+

1.U 81.02 0.599 3.77 9.B3 1.21 81.34 0.599 4.02 9.81 1.21 90.9" 0.600 1,.02 9.78 1.21 102.11 C.598 4.02 9.71

1.63 83.17 0.620 5.44 10.H: 1.71 84. II 0.619 5.69 10.14 1.71 93.95 C.620 5.69 10.10 1. Tl 105.36 C.617 5.69 10.02

2.13 88.87 0.657 7.11 1~. TE 2.21 88.96 0.655 7.36 lu.73 2.21 99.52 0.656 7.36 10.70 2.21 111.64 0.654 7.36 10.61

2.63 93.20 0.689 8.78 11.31 2.71 93.12 C.686 9.03 11.23 2.71 103.46 0.682 9.03 11.12 2.71 117.28 0.687 9.03 11.15
3.13 96.21 0.112 10.44 11.67 3.21 95.71 0.705 W.69 11.55 3.21 107.79 0.711 10.69 11.59 3.21 12 O. 69 0.707 10.69 11.47

3.63 99.42 0.735 12.11 12.v6 3.71 98.56 0.726 12.36 11.88 3.71 110.20 0.727 12.36 11.85 3.71 123.96 0.726 12.36 11.78

4.63 103.86 C.768 15.44 12.60 4.71 103.22 C.76G 15. 6~ 12.45 4.71 115.24 G.760 15.69 12.39 4. Tl 130.10 0.762 15.69 12.37

5.63 107.83 0.798 18.7B 13.08 5. Tl 106.97 0.788 19.\)3 12.90 5.71 119.11 0.789 19.03 12.87 5.11 134.39 0.787 19.03 12.78
6.63 11 0.75 0.819 22.11 13.1," 6.71 110. "5 0.813 22.36 13.32 6.71 123.25 0.813 22.36 U.25 6.71 138.97 G.814 22.36 13 .21 C\
8.63 116.27 0.860 28.78 1".11 8.71 111.19 0.863 29.03 1".13 8.71 13(,.97 0.864 29.03 1".08 8. Tl 146.03 0.855 29.03 13.B8 0

10.63 120.36 0.890 35.44 H.6\) 10.71 120.78 0.889 35.69 1".56 10.71 134.93 0.890 35.69 14.51 10.11 151.38 0.B87 35.69 14.39

12.63 124.33 C.920 42.11 15.09 12.71 12".76 0.919 42.36 15.05 12.71 139.11 C.917 "2.36 14.96 12.71 156.44 C.916 42.36 14.87

14.63 127.40 0.942 48.78 15.46 14.71 128.28 0.945 49.03 15.47 14.11 143.40 C.946 49.03 15.42 14.71 16\).78 0.9"2 "9.03 15.29

16.63 130.71 0.967 55."4 15.86 16.71 131.30 0.967 55.69 15.83 16.71 146.62 0.967 55.69 15.17 16.71 165.02 0.967 55.69 15.69

18.63 l32.S7 C.983 62.11 16.13 18.71 133.53 0.983 62.36 16.10 18. Tl 148.83 C.981 62.36 16.00 18. Tl 167.84 0.983 62.36 15.96

20.63 U4.73 0.996 68.78 16.35 20.71 135.26 0.996 69.03 16.31 20. Tl 150.83 0.995 69.Ci3 16.22 20.71 169.50 0.993 69.03 16.11

22.63 135.21 1.uOO 75. "" 16.41 22.71 135.81 1.000 75.69 16.38 22.71 151.63 1.000 75.69 16.30 22. Tl 170.69 1.000 15.69 16.23

2".63 IH.72 0.996 82.11 16.35 24. Tl 135. l3 G.995 82.36 16.29 24.11 151.16 C.997 82.36 16.25 24.71 170.51 0.999 82.36 16.21

26.63 133.29 0.986 88.78 16.17 26.11 133.62 C.984 89.ü3 16.11 26.71 149.67 0.987 89.03 16.09 26. Tl 169.28 0.992 89.03 16.09

GLATTE ZONE GLATTE ZONE GLATTE ZONE GLATTE ZONE

VIMH) UICH/SI U/UHAX Y+ U+ Yl 1414 I UICM/S) UIUHA X Y+ U+ YIMMJ UICM/SI U/UHAX V+ U+ VIMM) UICM/SI U/UHAX V+ U+

0.37 73.74 0.545 22.52 12.54 0.31 72.19 0.532 21.91 12."4 0.31 82.76 0.546 24.32 12.82 0.31 96.00 0.562 28.35 13.3It
0.46 7".11 0.5"8 21.55 12.60 0.48 76.12 0.565 28.40 13.22 0.48 Bl.2" 0.575 31.52 13.51 0."8 100.3'> G.588 36.74 13.95
0.56 78.19 0.578 3'0. G2 13.30 0.59 80.88 IJ.596 34.65 13 .9" 0.59 91.78 0.605 38.46 14.21 0.59 10".45 0.612 "4.83 1".51
0.61 82.27 0.60B 40.25 13.99 0.69 83.81 0.617 40.78 14.4" 0.6~ 9".62 0.624 45.21 14.65 0.69 107.25 0.628 52.64 14.90

0.71 84.98 0.629 "6."8 1".45 0.80 85.b9 0.631 "b.E5 14.17 U.BO 96.86 G.639 52.00 15.GCi 0.80 109.98 0.64" 60.33 15.28
0.B7 87.21 0.645 52.67 H.83 1.00 89.15 0.656 5B.86 15.36 1.00 100. Tl 0.664 65.34 15.6G l.uU 114.10 0.668 75.81 15.85

1.08 90.45 0.669 64.9" 15.38 1.20 92.37 C.680 7u.79 15.92 1.20 103.12 C..680 78.58 15.97 1.20 117.22 0.687 91.11 16.28
1.28 93.11 0.689 11.16 15.84 1.40 9".51 0.6~6 82.65 16.29 1.40 106.02 0.699 91.14 16.42 1.4v 120.44 C.706 106.1~ 16.73

1."8 95.68 0.708 88.43 16.27 1.90 99.21 0.130 112.10 11.10 1.90 111.46 G.735 12".43 17 .26 1.90 127.18 0.745 144.03 17.67
1.98 100.09 0.740 118.3" 17.02 2.40 103.H C.759 IItl.56 17.17 2.40 115.74 0.163 157.13 17.93 2.4U 131.31 (.170 181.45 18.25
2.48 1,,3.62 0.766 148.26 17.62 2.90 106.32 0.783 171.01 18.32 2.9U 119.31 0.167 189.B2 18.48 2.90 135.13 0.792 219.21 18.17

2.98 106.15 0.789 178.17 18.15 3.40 108.93 0.802 200.46 18.17 3.40 122."6 0.B08 222.51 18.97 3.40 138.8" 0.814 256.37 1<;.29

3.48 109.12 0.807 208.09 18.56 3.90 111.13 G.818 229.S2 19.15 3.90 124.95 0.824 255.21 19.35 3.90 141.58 0.829 294.04 19.67

3.98 111."8 ll.825 237.44 18.96 4.40 113.46 C.835 259. H 19.55 4.40 127.15 0.839 287.90 19.69 4.40 144.13 0.844 330.93 20.02
4.48 113.42 0.839 266.65 19.2<; 5.40 11 7.30 0.B64 31<;.03 20.21 5.40 131.47 0.867 353.29 20.36 5.40 148.45 0.870 406.09 20.62

5.48 lL7.03 0.866 320.20 19.91. 6."0 120.13 0.885 378.08 20.70 6.40 135.01 0.890 H8.67 20.91 6.40 152.66 0.894 "80.13 21.21

6.48 120.17 Ci.889 384.84 20.44 7.40 123.02 C.91.6 437.12 21.20 7.40 137.69 0.908 "84.J6 21.32 7."0 156.43 c. 'j 16 553.82 21.73
7.48 122.~3 0.909 444.24 20.91 8.40 125.31 0.923 496.17 21.59 8.40 140.23 0.925 549.45 21.72 8.40 159.11 0.932 626.63 22.10

8.it8 125.21 0.926 503.65 21.29 9.40 127.52 C.939 555.22 21.97 9.40 1it2.76 0.~41 61it.8it 22.11 9.40 161. H 0.948 10U.15 22.47

9.'08 127.25 0.941 563.06 21.64 10.'00 129.58 0.954 61".26 22.B 10.40 14".81 0.955 680. Z2 22.43 10.40 164.03 0.961 770.99 22.79

10.'08 129.03 0.954 620.99 21.94 11.40 131.02 0.965 673.31 22.58 11.1,0 146.78 0.968 7It5.61 22.13 11.40 166.09 0.913 843.12 23.07

11.48 130.73 0.967 678.65 22.23



P .. 1.2 101M H .. 0.3 101M 9 " 0.3 101M P .. 1.2 101M H .. 0.3 101M 9 = 0.3 101M P .. 1.2 101M H .. 0.3 101M 9 = 0.3 101M P .. 1.2 101M H • 0.3 101M 9 .. 0.3 101M

RE YNOL 0 SZAHL RE .. 0.li2E+06 REYNOL OS ZAHL RE .. ü.113E+06 REYNOLOSZAHL RE .. 0.136E+06 REYNOLOSZAHL RE .. 0.157E+C6
MITTL. GESCH~IND. UK = 171.15 CM/S MITTL. GESCH~IND. UK .. 161.23 CM/S MITTL. GESCH~INO. UK " 201.11 CM/S MITTL. GESCH~INO. UK .. 232.54 CM/S
MITTL. PRGfILGESCH~. UP .. 194.64 CM/S MITTL. PROfILGESCH~. UP " 173.39 CM/S MITTL. PROfILGESCH~. UP .. 208.85 CM/S MITTL. PROfILGESCH~. UP .. 240.86 CM/S

VOLUMETR. KANALHOEHE HV .. 39.925 MM VOLUMETR. KANALHOEHE HV .. 39.925 101M VOLUMETR. KANALHOEHE HV .. 39.925 101M VOLUMETR. KANAL HO EHE HV .. 39.925 101M
PROflLLAENGE RAUH LR .. 25.638 101M PROflLLAENGE RAUH LR .. 21.669 101M PROfILLAENGE RAUH LR .. 27.976 101M PROflLLAENGE RAUH LR .. 28.232 101M
PROfILLAE~GE GLATT LG .. 14.287 1'101 PROflLLAENGE GLATT LG .. 12.256 101M PRGflLLAENGE GLATT LG .. 11.949 101M PROflLLAENGE GLATT LG .. 11.693 101M

SCHU9SP.GESCH~.RAUH UXR .. 12.40 CI'/S SCHUBSP.GESCH~.RAUH UXR .. 12.59 CHIS SCHU9SP.GESCHW.RAUH UXR .. 15.19 CHIS SCHU9SP.GESCHW.RAUH UXR .. 17.61 CM/S
SCHU9SP.GESCHa.GLATT UXG .. 9.26 CM/S SCHU9SP.GESCHW.GLATT UXG .. 8.38 CM/S SCHU9SP.GESCH~.GLATT UXG .. 9.93 CM/S SCHU9SP.GESCHW.GLATT UXG .. 11.33 CM/S
NULLSCHU9SPANNUNG LR/HV = 0.6422 NULLSCHUBSPANNUNG LR/HV .. 0.6930 NULLSCHU8SPANNUNG LR/HV .. 0.1007 NULLSCHU9SPANNUNG LR/HV .. 0.1071

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/S) U/UMAX Y/H U+ YIMM) UICM/SI U/UMAX Y/H U+ YI 101M I UICM/SI U/UMAX Y/H U+ YIMM) UICM/SI U/UMAX Y/H U+

1.21 113.06 0.534 4.02 9.11 1.21 121.14 0.603 4.02 9.67 1.21 145.05 0.599 4.02 9.55 1.21 166.35 0.593 4.02 9.45
1.71 123.51 C.584 5.6<; 9.96 1.71 125.97 C.624 5.69 10.00 1.71 150.53 0.621 5.6<; 9.91 1.71 173.37 C.618 5.6<; 9.84
2.71 139.29 0.658 9.03 11.23 2.21 133.33 0.661 7.36 10.59 2.21 159. B8 0.660 7.36 10.53 2.21 184.02 0.656 7.36 10.45
3.71 147.21 0.695 12.36 11.87 2.71 139.35 0.690 9.03 11.07 2.71 166.29 C.686 9.03 10.95 2.71 191.89 0.68lt 9.03 10.90
5.11 163.10 C.l71 19.03 13 .15 3.21 143.19 C.710 10.69 11.31 3.21 172.01 C.710 10.69 11.33 3.21 199.00 0.709 10.6<; 11.30
7.71 172.53 C. 815 25.6<; 13.91 3.71 147.36 0.730 12.36 11.70 3.71 177.57 0.733 12.36 11.6<; 3.71 20lt.15 0.729 12.36 11.59
9.71 183.13 0.865 32. 36 14.76 4.71 154.58 0.766 15.6<; 12.26 4.71 185.06 C.764 15.69 12.18 lt.71 213.lt3 0.761 15.69 12.12

12.71 192.20 C.908 42.36 15.4<; 5.71 159.41 0.790 19.03 12.66 5.71 191.91 0.792 19.03 12.64 5.71 221.lt6 0.790 19.03 12.57
16.71 20il.96 0.949 55.69 16.20 6.71 164.46 0.815 22.36 13.06 6.71 191.37 C.814 22.36 13.UO 6.71 226.93 0.809 22.36 12.98

20.71 209.88 0.992 69.03 16.<;2 8.71 172.34 C.854 29.03 13.69 8.71 206.99 0.854 29.03 13.63 8.71 238.42 C.850 29.03 13.5'0 0'\
24.71 211.67 1.00e 82.36 17.06 10.71 179.15 0.888 35.69 14.23 10.71 215.05 0.887 35.69 14.16 10.71 247.79 0.883 35.69 14.07 ~

12.71 185.18 C.918 42.36 14.71 12.71 222.02 0.916 42.36 14.62 12.71 255.86 0.912 42.36 14.53
GLA TTE ZONE 14.71 190.32 C.943 49.03 15.12 14.71 228.19 0.942 49.03 15.02 14.71 262.49 0.936 49.03 14.911

16.71 194.63 0.964 55.69 15.46 16.71 233.64 0.964 55.6S 15.38 16.71 269.02 0.959 55.69 15.27
YIMM) UICM/S) U/UI'AX Y+ U+ 18.71 198.52 0.984 62.36 15.77 18.71 237.15 0.981 62.36 15.65 19.71 214.30 0.978 62.36 15.57

20.71 201.15 0.997 69.03 15.<;7 20.71 240.97 0.994 69.03 15.87 20.71 278.39 0.993 69.113 15.81

0.37 128.99 0.609 34.47 13 .93 22.71 201.81 1.000 75.69 16.03 22.71 242.33 1.1i00 15.6<; 15.96 22.71 290.49 1.000 75.69 15.<;3

0.48 134.59 0.636 H.67 14.53 24.71 201.32 0.998 82.36 15.<;9 24.71 242.10 0.999 82.36 15.94 24.71 279.92 0.994 82.36 15.84
0.69 142.14 C.612 64.1, 15.35 26.71 199.28 0.987 89.03 15.83 26.71 240.30 0.992 89.0J 15.82 26.71 277.12 0.<;88 89.03 15.73
0.90 146.50 0.692 83.11 15.82
1.40 155.93 0.731 130. C1 16.84 GLATTE ZONE GLATTE ZONE GLATTE ZONE
2.40 168.29 0.795 222.68 18.17
3.40 176.35 (;.833 315.34 19.05 YIMM) UICM/S) U/UMAX Y+ U+ YIMM) UICM/SI U/UMAX Y+ U+ YIMMI UICM/SI U/UMAX Y+ U+
5.40 188.26 0.889 500.61 2C.33
7.40 196.97 G.931 687.63 21.21 0.37 115.63 0.573 32.93 13.80 0.31 141.58 0.584 38.91 14.26 0.37 165.24 0.589 44.02 14.58
9.40 202.43 C.95b 813.41 21.86 0.48 120.14 0.595 42.61 14.34 0.48 146.52 0.605 50.43 14.16 0.48 111.04 0.610 57.05 15.09

11.40 207.30 0.979 10b4.21 22.3<; 0.59 124.95 C.619 52.Cl 14.91 0.59 151.91 C.627 61.53 15.31 0.59 176.65 0.630 69.61 15.5~

0.69 128.28 0.636 61.14 15.31 0.69 156.21 C.645 72.42 15.14 0.6S 181.43 0.647 91.93 16.01

0.80 l31.24 0.650 10.24 15.66 0.80 159.19 0.651 83.19 16.04 0.80 185.01 C.660 94.11 16.32

1.00 135.80 0.673 88.25 16.20 1.00 164.94 ~.681 104.2 d 16.62 1.00 191.12 0.684 118.25 16.92

1.2u 139.98 0.694 106.14 16.10 1.20 110.61 C.l04 125.42 11.19 1.20 191.36 C.704 142.22 11.41
1.40 143.90 0.713 123.~1 17.11 1.40 174.18 0.121 146.75 17.61 1.40 202.47 0.122 166.C3 11.86

1.90 150.56 0.146 168.07 17.97 1.90 183.59 0.758 199.05 18.50 1.90 212.41 0.757 225.20 18.75

2.40 156.10 0.113 212.22 l8.63 2.40 189.41 C.782 251.35 19. G6 2.40 219.52 C.783 284.31 lS.37

2.90 160.81 0.797 256.38 lq.l~ l.90 195.05 0.805 3C2.95 19.65 2.90 226.03 0.806 343.54 19.94

3.40 164.71 0.816 300.54 1<;.66 3.40 19<;.8l 0.825 355.13 20.13 3.40 231.32 0.825 402.71 20.41

3.90 168.17 0.833 344.70 20.01 3.90 203.15 0.841 407.31 20.53 3.90 236.15 0.842 461.88 2C.84

4.40 171.30 0.849 388.86 20.44 4.40 207.68 0.851 459.48 20.92 4.40 240.03 0.856 521.05 21.18

5.40 176.60 0.875 411.11 21.01 5.40 213.63 0.882 563.84 21.52 5.40 247.44 0.882 639.39 21.83

6.40 181.08 0."897 565.49 21.61 6.40 218.99 0.'104 665.09 22.06 6.40 253.0'1 0.902 157.73 22.33
7.40 185.15 C.917 653.81 22.U9 7.4Q 223.81 0.924 168.91 22.55 7,40 258.11 0.920 8lb.Ol 22.78
8.40 188.16 C.932 140.40 22.45 8.40 221.68 0.940 812.84 22.94 8.40 262.90 0.931 S94.41 23.19

9.40 191.25 C.948 828.51 22.82 9.40 231.10 0.954 <;76.71 23.28 9.40 267.03 0.952 1112.75 23.56

10.40 194.04 0.962 916.62 23.15 10.40 233.96 0.965 1080.58 23.51 10.40 210.12 0.963 1231.09 23.83

11.40 196.15 0.972 1004.74 23.41 11.40 236.57 0.916 1184.45 23.84 11.40 212.84 0.973 1349.43 24.07



P z 1.2 MM H " 0.3 MM B = 0.3 ~M P " 1.2 MM H " 0.3 MM B " 0.3 MM P " 1.2 MM H = 0.3 MM B z 0.3 MM P " 1.2 MM H • 0.3 MM B • 0.3 MM

REYNOLOSZAHL RE = 0.163E+06 REYNOLOSZAHL RE = O.161E+06 REYNOLOSZAHL RE = 0.192E+06 REYNOLOSZAHL RE • 0.195E+06
MITTL. GESCH~INO. UK " 2't8.01 CM/S MITTL. GESCH~INO. UI< " 2't8.51 CM/S MITTL. GESCH~INO. UK " 302.0't CM/S MITTL. GESCHMIND. UK " 302.0'0 CM/S
MITTL. PROFILGESCH~. UP " 260.95 C~/S MITTL. PROfILGESCH~. UP " 260.87 C"/S MITTL. PROFILGESCH~. UP " 317.28 CM/S MITTl. PROFILGESCH~. UP " 317.13 CM/S

VOLUMETR. KANALHOEHE HV " 39.925 MM VOLUMETR. KANALHOEHE HV = 39.925 "M VOLUMETR. KANALHOEHE HV " 39.925 MM VOLUMETR. KANALHOEHE HV " 39.925 MM
PROFILLAENGE RAUH LR " 27.'t17 MM PROFILlAENGE RAUH LR = 27.609 MM PROFILLAENGE RAUH LR " 27.782 ~M PROFILLAENGE RAUH LR " 27.786 "M
PROfiLLAENGE GLATT LG " 12.508 MM PROFILLAENGE GLATT LG z 12.316. "" PROFILLAENGE GLATT LG " 12.143 MM PROFILLAENGE GLATT LG " 12.139 ~H

SCHUBSP.GESCH~.RAUH UXR = 18.49 CM/S SCHUBSP.GESCH~.RA~H UXR = 18.60 C"IS SCHUBSP.GESCH~.RAUH UXR • 22.58 CM/S SCHU8SP.GESCH~.RAUH UXR " 22.57 CHIS
SCHU8SP.GESCH•• GLATT UXG = 12.49 CM/S SCHU8SP.GESCH~.GLATT UXG " 12.42 CM/S SCHUBSP.GESCH~.GLATT UXG = 14.93 CM/S SCHUBSP.GESCH•• GLATT UXG • 1'0.92 CM/S
NULLSCHUBSPANNUNG LR IHV " 0.6867 NULLSCHUBSPANNUNG LR/HV " 0.6915 NULLSCHuBSPANNUNG LR/HV " 0.6958 NULLSCHU8SPANNUNG LR/HV " 0.6960

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ YfMMI UICM/SI U/UMAX Y/H U+ Yl."lMI UICM/S) U/UMAX Y/H U+ YIMMl UICM/S) U/UMAX Y/H U+

1.21 157.78 0.524 4.02 8.53 1.21 158.82 0.527 4.02 8.54 1.21 192.99 0.530 4.02 8.55 1.21 191.55 0.525 '0.02 8.'09
1.71 169.61 0.564 5.69 9.17 1.71 171.49 C.569 5.69 9.22 1.71 208.13 0.571 5.69 9.22 1.71 205.67 0.564 5.69 9.11
2.21 182.41 C.606 7. 36 9.86 2.21 184.32 0.612 7.36 9.91 2.21 221.5 u 0.608 7.36 9.81 2.21 224.27 0.615 7.36 9.94
2.71 194.31 0.646 9.03 10.51 2.71 195.<.16 0.647 9.03 10.49 2.71 235.44 iJ.646 9.03 10.43 2.71 234.27 0.642 9.03 10.383.21 201.37 0.669 10.69 10.89 3.21 203.80 C.676 10.69 1C.96 3.21 245.84 0.675 10.69 10.89 3.21 244.07 0.669 10.69 10.81
3.71 207.65 0.690 12.36 11.23 3.71 210034 0.698 12.36 11.31 3.71 254.29 0.698 12.36 11.26 3.71 251.56 0.689 12.36 11.15
4.71 220.63 0.733 15.69 11.93 4.71 220.95 0.733 15.69 11.88 4.71 268.49 0.737 15.69 11.89 4.71 266.69 0.731 15.69 11.82
5.71 229.65 0.763 19.C3 12.42 5.71 229.82 0.763 1'1.03 12.36 5.71 280.14 0.769 19.03 12.41 5.71 278.25 0.763 19.03 12.33
6.71 237.21 0.788 22.36 12.83 6.71 238.80 0.7'12 22.36 12.84 6.71 289.05 0.793 22.36 12.80 6.71 287.01 0.787 22.36 12.72
8.71 250.84 0.834 29.03 13.56 8.7l 251.30 0.834 2'>.03 13 .51 10.71 318.01 0.873 35.69 14.08 8.71 304.33 0.834 29.03 13.48

O'l10.71 261.49 u.869 30,.69 14.14 10.71 262.52 0.87l 35.69 14.12 339. 17 0.931 49.03 15.02 10.71 316.5<.1 0.867 35.69 14.0214. Tl
t\J12.71 270.81 C.900 42.36 14.64 12. Tl 271.53 0.901 42.36 14.60 18. Tl 355.74 0.976 u2.36 15.75 12.71 32'1.32 0.902 42.36 14.59

14.71 279.23 0.928 49.03 15.1C 14.7l 279.40 C.927 4'1.03 15.02 22.71 364.41 1.000 75.69 16.14 14.71 338.25 0.927 49.03 14.9<;
16.71 286.48 0.952 55.69 15.'t9 16.71 287.25 0.953 55.69 15.45 26.71 363.76 0.998 89.03 16.11 16. Tl 3"1.26 0.952 55.69 15.39
18.71 292.10 C.971 62.36 15.8C 18.71 292.58 C.971 62.36 10,.73 18.71 354.63 0.972 62.36 15.71
2u.71 297.18 0.987 69.03 16.07 20.71 297.15 0.986 69.03 10,.98 GLATTE ZONE 20.71 3c>C.53 0.988 69.03 15.97
22. Tl 300.95 1.000 75.69 16.27 22.71 301.34 1.000 75.69 16.20 22.71 364.90 1.000 15.69 16.11
24.71 300.45 0.998 82.36 16.25 24.71 300.56 0.997 82.36 16.H YtMMI UICM/SI U/UMAX Y+ U+ 24.71 364.49 0.999 82.36 H.15
26.71 299.28 0.994 89.U3 16.18 26.71 299.02 0.9'l2 <19.03 16.U8 26.71 363.48 0.996 89.03 16.10

u.37 225.28 0.618 55.31 15.09
GLATTE ZüNE GLATTE ZONE 0.48 234.05 0.642 71.68 15.68 GL ATTE ZONE

0.59 240.55 0.660 87.46 16.11
YIMM) UICM/SI U/UMAX v+ U+ YIM~I VICM/SI U/U1'4AX Y+ U+ 0.69 246.46 0.076 IU2.95 16.51 YIMMl UICM/SI U/UMAX Y+ U+

0.80 251.65 0.691 118.25 16.86
0.37 184.13 0.612 47.16 14.74 0.37 183.03 0.607 47.02 14.73 1.00 260.82 0.716 14~.23 11.47 0.37 225.38 0.618 55.80 15.11
0.4B 190.13 G.634 61.12 15.21 C.48 I-'Ci.16 G.631 60.78 15.31 1.20 268.17 C.736 118.27 17.9E: 0.48 233.70 0.640 12.31 15.61
0.59 196.37 0.652 74.58 10,.12 0.59 195.42 G.648 74. 17 15.73 1.40 274.03 0.752 20B.12 18.36 0.~9 240.77 0.660 88.23 16.14
0.6'7 '00.77 0.667 87.99 16.07 ().6~ 19S.91 C.664 87.29 lb .1U 2.40 295.84 0.812 356.'t6 19.82 0.69 246.57 0.676 103.85 16.53
Ci.Bu 2u4.75 G.680 101.07 16.39 0.8u 204.65 C.680 IOU. 28 lE:.49 3.4u 310.26 0.851 504.80 2e.7S 0.80 251.99 C.691 119.01 16.89
1.00 211.75 0.704 126.99 16.~S 1.00 210.62 0.699 125.99 16.96 5.40 329.91 0.9Ci5 801.48 22.10 1.00 260.56 0.714 149.54 17.47
1.20 ?l8. 2 8 0.725 152.73 17.48 1.20 217.02 0.720 151.53 11.47 7.40 342.85 0.941 lG95.55 22.97 1.20 266.97 0.732 119.85 11.90
1.4u 222.77 0.740 178.30 17.84 1.40 222.76 0.73<; 176.90 17.93 9.40 352.90 0.968 1391.53 23.64 1.40 273.72 0.750 209.96 18.35
1.90 233.60 0.176 242.42 1~. 7G 1.90 232.84 G.773 23<;.9" 18.75 1.9C 286.01 C.184 284.78 19.17
2.40 241.09 o. ~O I 306. 11 19.30 2.40 240.83 0.799 302.99 19.39 2.40 295.60 0.810 359.61 19.82
2.90 247.62 0.823 369.~O lS.0 2.90 246.95 0.820 3e5.17 19.88 2.90 303.11 0.831 434.43 20.32
3.40 253.29 .j.~42 433.5C 20.28 3.40 252.'12 ü.B39 428.06 20.36 3.40 31 C. 12 0.850 509.26 20.79
3.90 257.40 0.855 497.19 20.61 3.90 257.23 0.854 490.96 20.71 3.90 315.43 0.864 582.70 21.14
4.40 262.4L C.02 559.56 21.01 4.40 262.39 G.871 553.85 21.12 4.'t0 320.04 0.877 651.35 21.40,
5.40 269.41 0.895 68b.65 21.57 5.40 269.48 C.894 679.64 21.70 5.40 329.24 0.902 806.64 22.07
6.40 275.90 0.917 813.73 22.09 6.40 276.04 0.916 803.53 22.22 6.40 336.47 0.922 955.94 22.55
7.40 28G.79 0.933 943.04 22.48 7.40 281.42 0.934 929.02 22.66 7.40 342.58 0.939 1105.23 22.96
8.40 285.57 0.949 L070.43 22.86 8.4J 286.02 0.949 lG54.52 23.J3 8.40 348.31 0.955 1254.53 23.35
9.40 289.88 C.963 1197.81 23.21 9.40 289.89 0.962 1180.01 23.34 9.'t0 352.31 G.965 14u3.82 23.62

10.40 293.28 0.975 1325.20 23.48 10.40 293.21 0.973 1305.50 23.61 10.40 356.55 0.977 1553.11 23.90
11.40 295.39 0.982 1452.58 23.65 11.40 295.85 0.982 1430.99 23.82 11.40 358.85 0.983 1702.41 24.05



P ,. 1.2 1'41'4 H = 0.3 1'41'4 8 = 0.3 1'41'4 P " 1.2 1'41'4 H " 0.3 MM B = 0.3 ~M P ,. 1.2 1'41'4 H = 0.3 1'41'4 B = 0.3 "1'4 P = 2.4 MM H = 0.3 1'41'4 B " 0.3 1'11'1

REVNOLoSZAHL RE " 0.210E+06 REVNOLoSZAHL RE " 0.314E+06 REVNOLoSZAHL RE " 0.498E+06 REVNOLoSZAHL RE " 0.887E+04
HITTL. GESCHRINo. UI< " 415.98 CM/S HITTL. GESCH~INo. UK " 491.12 CHIS MITTL. GESCH~INo. UI< " 7Bl.61 CM/S MITTL. GESCHWINO. UI< = 14.10 CI'IJS
MITTL. PROFILGESCHW. UP " 438.19 CM/S MITTL. PRCFILGESCH •• UP " 516.38 CM/S MITTL. PRCFILGESCH •• UP = 832.14 CM/S MITTL. PRCFILGESCHR. UP • 15 ....4 CHIS

VOLUMETR. I<ANALHOEHE HV " 39.925 1'41'4 VOLUMETR. KANALHOEHE HV " 39.925 ~M VOLUMETR. KANAL HO EHE HV " 39.925 ~M VOLUHETR. KANALHOEHE HV " 39.962 1'11'4
PROFILLAENGE RAUH LR '" 27.748 "1'4 PROFILLAENGE RAUH LR " 28.137 ,,~ PROFILLAENGE RAUH LR • 28.512 ~M PROFILLAENGE RAUH LR s 12.608 1'11'4
PROFILLAENGE GLATT LG " 12.111 1'41'4 PROFILLAENGE GLATT LG " Ll.18B ~M PROFILLAENGE GLATT LG = Ll.413 "1'4 PROFILLAENGE GLATT LG .. 21.354 1'11'1

SCHUBSP.GESCH•• RAUH UXR " 30.19 CM/S SCHU8SP.GESCHR.RAUH UXR " 36.45 CM/S SCHURSP.GESCHW.RAUH UXR " 57.14 C"/S SCHUBSP.GESCHR.RAUH UXR " 0.79 CI'I/S
SCHUBSP.GESCH•• GLATT UXG = 20.40 CM/S SCHUBSP.GESCHR.GLATT UXG " 23.59 1:1'1/5 SCHUBSP.GESCH•• GLATT UXG = 36.53 CM/S SCHUBSP.GESCHR.GLATT UXG " 1.16 CHIS
NULL SCHUB SPANNUNG LR/HV " 0.6950 NULLSCHUBSPANNUNG LR/HV = 0.7U47 NULLSCHUBSPANNUNG LR/HV " 0.1141 NULLSCHUBSPANNUNG LR/HV " 0.3155

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

'111'41'41 UICM/SI U/UHAX V/H U+ VIMMI UICM/SI U/UMAX V/H U+ YIMMl UICM/SI U/UMAX V/H U+ YIMMI UICM/SI U/UMAX V/H U+

1.21 263.51 0.525 4.02 8.56 1.21 312.57 0.528 4.02 8.56 1. Zl 501.38 O.~28 4.02 8.68 2.25 10.7B 0.608 7.48 13.71
1.71 282.53 0.562 5.69 9.17 1.11 332.37 0.562 5.69 9.12 1.11 53'0.61 0.563 5.69 9.26 2.15 1l.52 0.650 9.15 14.65
2.21 306.35 C.610 7.36 9.95 2.21 361.90 0.6ll 1.36 9.93 2.21 576.29 0.601 7.36 9.98 3.25 12.49 0.704 10.82 15.88
2.11 321.92 0.641 9.03 10.45 2.71 38U.7l 0.643 9.G3 1(.45 2.71 605.41 0.638 'i.03 10.49 3.75 12.99 0.733 12.'08 16.53
3.21 336.6 B 0.670 10.69 10.93 3.21 394.61 0.667 10.69 10.83 3.21 633.40 C.667 lu.69 10.97 4.15 13.82 ( • .,80 15.82 11.58
3.11 341.29 0.691 12.36 11.28 3.11 408. iH 0.689 12.36 1l.19 3.71 655.98 0.691 12.36 11.311 5.15 14.u5 0.793 19.15 17.87
I,.7l 361.12 0.131 15.69 11.92 4.11 429.11 C.126 15.69 1l.79 4.11 688.64 0.125 15.69 11.93 6.75 .10.69 0.829 22.4B 18.68
5.11 38U.14 0.151 19.03 .2.3'0 5.7l 446.35 0.754 19.03 12.25 5.11 711.82 0.756 19.03 12.43 B.15 15.43 0.811 29.15 19.63
6.1L 394.80 0.186 22.36 .2.62 6.7l 463.09 0.782 22.36 .2.7l 6.7l 710 •• 00 0.780 22.36 12.83 .0.15 1~.97 0.90. 35.82 20.31
8.7l 4.6.38 0.829 29.03 13 .52 8.11 481.38 G.823 29.03 13.31 B.7l 183.53 0.825 29.03 l3 .51 .2.75 .6.64 0.939 42.48 21.11

0'110.7l 435.56 0.867 35.69 14.14 10.11 509.23 0.860 35.69 l3.91 W.7l 815.64 0.859 35.69 14.13 .4.75 .6.91 0.951 49.15 21.59
12.71 450. 73 C.897 42.36 14.64 12.71 528.82 0.893 I,2.311 .4.5. 12. 7. 843.63 0.888 102.36 14.01 16.75 17.30 0.976 55.82 22.00 IN
14.7l 463.12 (.923 49.03 15.06 .4.1. 545.12 0.921 49.G3 14.96 .4.7l 869.14 0.915 49.03 15.05 18.75 17.7l 0.999 62.48 22.53
16.7l 415.U7 0.946 55.69 .5.43 .6.7l 559.54 0.945 55.69 .5.35 16.71 89u.83 0.938 55.69 .5.43 20.75 .7.67 0.997 69.15 22.47
.8.7l 485.64 O. '>6 7 62.36 15.17 18.7l 57l.23 0.965 62.36 15.67 18.7l 9ll.03 0.959 62.36 15.78
20.11 493.92 (.983 69.03 .6.04 20.7l 580.95 0.982 69.03 .5.94 20.11 927.20 0.976 69.U3 16.06 GLATTE ZONE
22.7l 500.109 0.996 75.69 16.25 22.71 588.55 0.994 75.69 16.15 22.7l 940.06 0.990 15.69 16.28
24.7l 502.34 •• 000 82.36 16.31 2'o.7l 591.86 •• ClOu 82.36 16.24 24.7l 948.19 0.998 82.36 16.42 Y1HMl UI(M/SI U/UMAX '1+ U+
26.7l 501.60 0.999 89.03 .6.29 26.7l 591.04 0.999 89.03 16.22 26.71 949.76 1.000 89.03 16.45

0.38 4.60 0.259 10.15 3.97
GLATTE ZONE GLA TTE LONE GLA TTE ZONE 0.39 4.44 0.250 4.21 3.B3

O.'ol 5.08 0.287 4.40 '0.39
YIMMI U1CM/SI U/UMAX '1+ U+ YIMM) UI(M/Sl U/UMAX '1+ U+ YIMM) UICM/SI U/UMAX y+ U+ 0.102 5.09 0.287 4.52 4.39

0.1t3 4.28 0.242 4.63 3.70
0.31 316.43 0.630 75.95 15.51 0.37 374.4U 0.633 87.82 .5.87 0.37 6.7.63 0.650 133.16 .6.91 0.48 5.42 0.j06 5.22 4.68
0.48 327.61 0.652 9B.42 16.06 0.48 3B6.84 0.1l54 ll3. 8 1 16.40 0.48 6J7.08 0.671 173.34 11.45 0.59 5.47 0.3ü9 6.37 4.12
0.59 335.62 0.668 120.C9 16.45 0.59 399.13 (J.614 D8.86 .6.92 0.59 656.47 0.69. 2H.50 11.97 0.69 7.04 0.397 1.5C 6.08
0.69 344.35 0.686 1'01.34 16.88 0.69 408 •• 4 0.690 163.44 17.30 0.69 613.63 0.709 248.94 18.'04 0.80 7.52 0.424 8.62 6.49
0.80 352.60 0.102 .62.36 U.28 0.80 4.7.8. G.706 187.3. .1.71 0.80 687.37 0.724 285.96 18.81 •• 00 8.50 0.479 lU. 83 1.34
1.00 364.75 0.726 2(4.0U 17.88 1.00 432. 3u G.73u 235.34 .B.j3 1.00 HO.30 0.748 359.30 .9.44 1.20 9.ll 0.514 13.02 7.87
•• 20 373.56 0.144 245.35 18.31 1.20 443.38 0.749 283.04 18.80 •• 20 728.ll 0.767 433.16 .9.93 1.40 10 •• 9 0.575 15.20 8.80
1. '00 383.53 G.763 286.43 H.80 1.40 453.52 C.766 ;;u.43 19.23 1.40 745. OB 0.784 505.69 2G.39 1.90 U.52 0.650 2U.62 9.95
1.90 400.49 0.797 389.43 19 .63 1.90 472.57 0.798 ""8. 19 20.03 1.90 713.44 0.814 685.90 21.17 2.40 .2.11 0.717 25.9. 10.98
2.40 'ol2.61 G.821 491.75 20.23 2.40 486.67 0.822 565.95 20.63 2.40 796.01 0.836 8611 •• 2 21.19 2.90 13.09 C.738 31.30 U.30
2.90 422.64 0.84< 594.01 2C.72 2.90 499.45 G.844 683. H 21.11 2.90 813.52 0.851 .(46.34 22.27 3.40 13.17 0.777 30.69 1l.89
3.40 430.84 0.858 696.39 21.12 3.40 509.85 0.801 801.107 21.61 3.4u 830.36 0.814 1226.55 22.73 3.90 14.05 0.193 42.08 12.13
3.90 1038.27 G.872 198.71 21.48 3.90 519.31 0.817 9.9.23 22.0. 3.90 842.94 (.8B8 1440.62 23.07 4.40 .4.6B G.828 41.41 12.68
4.100 446.38 0.889 90 •• U3 21.88 4.40 526.24 0.889 1036.99 22.3. 4.40 855.03 0.9uO 1625 •• 8 23.40 5.100 15.01 0.841 58.25 12.96
5.40 451.56 0.911 1W5.67 22.43 5.40 540.42 0.913 .272.51 22.9. 5.40 874.92 C.921 1994.28 23.95 6.40 15.27 0.86. 69.04 13 •• 9
6.40 466.18 0.929 .HU.31 22.86 6.40 55 •• 70 0.932 1508. C3 23.39 6.40 A94.03 0.941 2357.60 24.41 1.40 .5.86 0.895 79.82 13 .69
1.40 475.36 0.946 15.4.95 23.3U 1.40 561.24 0.948 .743.55 23.79 1.40 908.46 0.957 2720.04 24.81 8.40 16. Hi 0.908 90.60 13.90
8.40 482.2. (,.960 171'J.59 23.64 B.40 569.13 G.%2 191'J." 1 24.13 8.40 ~19.96 0.9119 309'0.21 25 •• 8 9.40 .6.21 (.9.8 .0 •• 38 14.05
9.40 481.64 0.971 .924.23 23.90 9.40 5 7b. 08 0.973 2209-33 24.42 9.40 92 9.68 0.979 3462.5u 25.105 10.40 16.71 0.943 •• 2.16 14.43

10.40 492.63 0.98. 212&.87 24.15 10.40 58 •• 44 0.982 2444.28 24.65 10.40 937.56 0.987 3830.13 25.66 H.40 16.93 0.955 122.95 .4.62
H.40 496.41 G.988 2333.51 24.33 H.I,O 585.65 0.990 2679.24 24.83 H.40 9't3.74 0.994 4169.18 25.83 13.40 17.05 0.962 .44.51 14.72

15.40 17.51 0.991 .66.01 .5.11
17.40 .1.73 •• 000 181.64 .5.31



P a 2.~ 101M H ,. 0.3 "IM 8 = 0.3 ""I P = 2.4 101M H a 0.3 "'" 8 a 0.3 ""I P = 2.~ 101M H ,. 0.3 HH 8 a 0.3 "'''' P ,. 2.4 MH H = 0.3 "IM 8 = 0.3 "''''

REVNOLDSZAHL RE • 0.118E+05 REVNOLDSZAHL RE • O.146E+05 REVNOLDSZAHL RE ,. 0.305E+05 REVNOlOSZAHL RE ,. 0.~62E+05

MITTL. GESCHwINO. UK ,. 19.60 C"'/S "'ITTL. GESCHaIND. UK c 24.39 C"'/S HITTl. GESCHwiND. UK = 50.05 CHIS "'IlTL. GESCHWIND. UK c 75.44 C"'/S
MITTL. PRCFILGESCHa. UP = 20.21 CM/S HIITL. PROFILGESCHW. UP " 25.u6 CM/S MITTL. PROFILGESCHw. UP ,. 52.44 CM/S "'ITTl. PROFILGESC~w. UP a H.77 CHIS

VOLUMETR. KANALHOEHE HV a H.962 1'''1 VOlUHEIR. KANAlHOEHE HV = H.962 I'M VOlUMETR. KANAlHOEHE HV = 39.962 "'''' VOlUHETR. KANALHOEHE HV ,. 39.962 "''''
PROFILlAENGE RAUH lR " 18.054 "'I' PROFILlAENGE RAUH lR " 20.896 "14 PROFILLAENGE RAUH lR ,. 24.155 "'''I PROFILlAENGE RAUH lR a 25.811 "''''
PROFILLAENGE GLATT LG = 21.909 "'M PROFILLAENGE GLATT LG " 19.0t1 ,.'" PROFILLAENGE GLATT LG ,. 15.201 MH PROFILLAENGE GLAIT LG ,. 14.092 "'"

SCHUBSP.GESCHa.RAUH UXR ,. 1.26 CM/S SCHUBSP.GESCH •• RA~H UXR ,. 1.70 C"'/S SCHUBSP.GESCHW.RAUH UXR ,. 3.85 CHIS SCHUBSP.GESCHW.RAUH UXR ,. 6.03 CM/S
SCHUBSP.GESCH•• GLATT UXG ,. 1.39 CM/S SCHUBSP.GESCH ••GLATT UXG = 1.62 CHIS SCHU8SP.GESCHW.GLATT UXG ,. 3.02 CM/S SCHUBSP.GESCHw.GLATT UXG ,. ~.45 C"'/S
NULL SCHUB SPANNUNG LR/HV = 0.451B NULL SCHUB SPANNUNG LR/HV = 0.5229 NULLSCHUBSPANNUNG LR/HV = 0.6195 NULL SCHUB SPANNUNG LR/HV ,. 0.641'0

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VII'MI UICM/SI U/UHAX V/H U+ vlMMI UICM/SI U/U"'AX V/H U+ VIHHl UICH/SI U/UMU V/~ U+ VIHHI UICH/SI U/U"'AX V/H U+

1.75 12.98 0.554 5.B2 10.28 1.75 16.18 0.556 5.82 9.55 1.74 32.80 0.536 5.18 8.51 1.13 47.43 0.511 5.15 7.86
2.25 14.61 0.624 1.48 11.57 2.25 11.93 0.617 7.48 10.58 2.24 35.32 0.577 1.45 9.17 2.23 51.94 0.559 1.42 8.61
2.75 15.52 0.663 9.15 12.29 2.75 18.89 0.649 9.15 11.14 2.H 37.33 C.610 9.12 9.69 2.13 55.03 0.593 9.08 9.12
3.25 16.44 0.702 10.82 13 .02 3.25 20.01 0.688 10.82 11.8" 3.24 39.32 0.643 10.18 10.21 3.23 58.25 0.627 10.15 9.66
3.15 16.84 C.719 12.48 13.33 3.75 20.65 C.ll0 12.48 12.18 3.14 40.70 0.665 12.45 10.56 3.73 60.73 0.654 12.42 10.07
4.75 17.99 0.168 15.82 14.25 4.15 21.14 0.741 15.82 12.82 4.74 43.42 C.ll0 15.78 11.21 4.73 64.76 0.691 15.15 10.n
5.75 18.70 G.798 19.15 14.81 5.15 22.16 0.783 19.15 13 .43 5.74 45.34 0.141 19.12 11.77 5.73 61.66 0.129 19.08 11.21
6.75 19.10 0.815 22.48 15.13 6.75 23.40 0.805 22.48 13.8C 6.74 47.44 0.716 22.45 12.31 6.73 10.50 0.159 22.42 11.69
8.75 20.18 0.861 29.15 15.~8 8.75 24.69 0.849 29.15 14.56 8.74 50.56 0.821 29.12 13.12 8.73 75.22 0.810 29.08 12.47

10.75 20.89 0.892 35.82 16.54 10.75 25.84 0.88S 35.82 15.24 10.74 52.98 0.1l66 35.18 13.75 10.73 19.18 0.853 35.75 13.12
12.75 21.29 0.909 42.48 16.8t 12.75 26.82 0.922 42.48 15.82 12.74 55.22 0.9U3 42.45 14.33 12.73 81.99 0.883 42.42 13.59 0\

14.75 21.91 0.936 49.15 11.35 14.75 21.47 0.944 49.15 16.20 14.74 56.82 0.929 49.12 14.75 14.73 85.21 0.918 49.08 1~.12 oe.
16.75 22.56 C.963 55.82 11.87 16.75 28.20 C.970 55.82 16.64 16.74 58.40 (.955 55.78 15.16 16.13 87.68 0.944 55.75 14.53
18.75 23.42 1.000 62.48 18.55 18.75 28.68 0.986 62.48 16.92 18.74 59.78 0.977 62.45 15.52 18.73 89.64 0.965 62.42 14.86
20.75 23.27 0.994 64.15 18.43 20.75 28.94 0.997 69.15 11.10 20.74 6u.67 0.992 69.12 15.15 20.73 91.42 0.984 69.08 15.15

22.74 61.17 1.000 15. 19 15.88 22.73 92.65 0.998 75.15 15.36
GLATTE ZONE GLATTE ZONE 24.74 61.10 0.999 82.45 15.8t 24.73 92.86 1.000 82.42 15.39

VIHHI vICM/S) U/UMAX V+ U+ VIMMI UICM/SI U/UMAX V+ U+ GLATTE ZONE GLA TTE ZONE

O.H t.61 0.285 4.113 4.8il 0.37 9.08 0.312 5.61 5.61 VIMHl UIC"/SI U/UMAX V+ U+ VIMMI UIC"I SI U/UHAX V+ U+
0.38 7.02 C.3uO 4.98 5.04 0.38 9.18 0.316 5.78 5.67
0.39 6.46 0.276 5.12 4.64 O.H 9.45 0.325 5.95 5.83 0.37 27.95 0.457 10.66 9.26 0.31 49.37 0.532 15.69 11.0S
0.41 6.10 0.286 5.27 4.82 0.41 9.62 0.331 6.12 5.94 0.3B 28.46 G.465 llJ. ~" 9.42 0.38 49.68 0.535 16.16 11.16
0.48 7.42 0.317 6.26 5.33 0.48 10.93 0.376 7.21 6.15 0.49 31.45 0.514 14.13 l(..41 0.39 50.20 U.51tl 16.63 11.27
0.59 8.16 0.374 7.64 6.30 0.59 12.41J 0.426 8.87 1.M 0.60 34.2':' 0.559 17.16 11.33 0.50 54.49 0.587 21.23 12.24
0.69 10.02 0.429 B. ~~ 1.21 Ci.69 13.48 (;.464 10.44 8.33 0.70 36.17 0.591 2u.14 11.98 0.61 57.27 0.611 25.6~ 12.86
0.80 10.47 0.447 10.32 7.53 0.8\) 14.49 0.498 ll.~~ 8.95 G.91 31.88 0.619 23.C~ 12.54 0.71 59.27 0.638 30.06 13.31
1.00 12.09 C.516 12.91 8.69 1.00 16.12 0.554 15.06 9.95 1.01 39.94 0.653 28.93 13.23 0.82 61.07 0.656 34.40 13.71
1.20 13.83 0.591 15.60 9.94 1.20 17.14 0.610 18.12 10.96 1.21 '01.55 0.67<> 34.74 13.76 1.02 63.50 0.68~ 42.~~ 14.21:
1.40 14.25 0.608 18.21 10 .24 1.40 19.10 0.657 21.15 11.79 1.41 42.67 0.698 4U.5C 14.13 1.22 65.16 0.702 51.53 14.63
1.90 15.94 0.68C 24.10 11.46 1.90 20.81 0.716 28.69 12.85 1.91 44.97 0.735 54.84 14.89 1.42 66.68 O. H8 60.00 14.98
2.40 16.90 0.722 31.20 12.15 2.40 21.91 0.753 36.23 13.5 : 2.41 46.62 0.762 69. 17 15.44 1.92 69.92 0.753 81.08 15.70
2.90 17.61 0.752 :37.69 12.66 2.90 22.52 0.714 43.76 13.91 2.91 47.94 0.784 83.30 15.86 2.42 72.06 0.176 102.17 16.18
3.40 18.14 0.714 44.18 13 .04 3.40 23.14 C.796 51.30 14.2S 3.41 49.18 C.804 ~1.6C 16.2~ 2.92 14.68 0.804 122.95 16.77
3.90 18.55 0.792 50.67 13.34 3.90 23.85 0.820 5l:l.84 14.73 3.91 50.25 0.821 111.89 16.64 3.42 16.17 ".821 143.98 17.24
4.40 19.14 0.817 57.16 13.76 4.40 24.43 0.840 66.38 15.09 4.41 51.10 0.1l35 126.19 16.92 3.92 78.04 0.840 165.02 17.53
5.40 19.99 \J.853 70.14 14.37 5.40 24.40 0.839 81.45 15.07 5.41 53.14 C. 86~ 153.66 11.60 4.42 7S. 3 7 0.855 186.05 11.83
6.40 20.32 C. 86 8 83.12 14.61 6.40 25.29 0.869 96.53 15.62 6.41 54.51 0.891 182.05 18.05 5.42 81.9B 0.883 228.11 18.41
7.40 20.94 0.894 96.10 15.06 7.40 25.83 0.B88 111.33 15.95 7.41 55.88 0.914 210.44 18.51 6.42 84.17 0.906 270.17 18.90
8.40 21.59 0.922 109.09 15.52 B.40 26.49 0.911 126.37 16.36 8.41 56.99 0.932 238.83 18.87 7.42 86.06 0.927 :12.24 19.33
9.40 21.72 C.927 122.07 15.62 9.40 26.72 0.919 141.·U 16.50 9.41 51.81 0.945 267.21 19.14 8.42 87.71 0.945 354.30 19.70

10.40 21.94 0.936 135.05 15.77 10.40 27.19 0.935 156.44 16.79 lu.41 58.68 C.959 295.60 19.43 9.42 88.95 0.958 396.36 1~.98

11.40 22.07 G.942 148.03 15.86 11.40 27.83 0.957 111.48 17 .19 11.41 59.46 0.972 323.20 1'1.69 10.42 90.06 0.970 438.43 20.23

13.40 22.99 0.981 174.(;0 16.5: 13.40 28.40 0.976 201.56 17.54 13.41 60.67 0.992 379.84 20.0~ 11.42 91.16 0.982 480.49 2C.47

15.40 23.00 0.982 199.'16 16.53 15.40 2B.88 0.993 231.07 11.83 13.42 92.29 0.994 564.62 20.73
17.40 23.42 1.0ÜO 225.92 16.84 17.40 29.0B 1.000 261.07 17.96



P " 2.4 MM H " 0.3 MM B " 0.3 14M P " 2.4 MM H = 0.3 MM B = 0.3 ~~ P ,. 2.4 MM H .. 0.3 "IM B ,. 0.3 MM P .. 2.4 ~M H = 0.3 "IM B ,. 0.3 14M

REYNOLOSZAHL RE • U.688E+05 REYNOLOSZAHL RE • iJ.133E+06 REYNOLOSZAHL RE = 0.240E+06 REYNOLOSZAHL RE ,. 0.523E+06
MlTTl. GESCHRlNO. UK = 111.26 CM/S MlTTl. GESCH.lNO. UK = 191.12 C~/S MlTTL. GESCHRlNO. UK ., 358.92 CM/S HITTL. GESCH.INO. UI< ,. 176.41 CM/S
MlTTL. PRGFlLGESCH•• UP .. 118.16 CI!/S MlTTL. PROFllGESCH •• UP = 211.56 CM/S I!lTTl. PRGFllGESCH•• UP • 385.68 CHIS MITTL. PROFILGESCH•• UP • 830.43 CM/S

VOLU~ETR. KANALHOE~E HV " 39.962 MM VOLUMETR. KANALHOEHE HV = 39.962 HM VOLUMETR. KANALHOEHE HV " 3S.962 ~M VOLUHETR. KANALHOEHE HV • 39.962 14M
PROFlLlAENGE RAUH LR = 26.966 MI! PROFILlAENGE RAUH lR = 28.613 ~I! PROFILLAENGE RAUH LR " 29.331 "IM PROFILLAENGE RAUH LR .. 30.B13 I!M
PROFILLAENGE GLATT lG = 12.911 1'''1 PRGFILLAENGE GLATT lG = 11.349 14M PROFILLAENGE GLATT LG = 10.631 14M PROFILLAENGE GLATT LG " 9.149 14M

SCHUBSP.GESCH •• RAUH UXR " 9.20 CI!/S SCHUBSP.GESCH~.RAUH UXR = 16.94 CM/S SCHU6SP.GESCH •• RAUH UXR = 31.14 CM/S SCHUBSP.GESCHW.RAUH UXR " 69.06 CM/S
SCHUBSP.GESCH••GLATT UXG " 6.3B CM/S SCHUBSP.GESCH •• GLATT UXG " 10.67 CI'/S SCHUBSP.GESCH••GLATT UXG = IB.15 CI'/S SCHUBSP.GESCHW.GLATT UXG .. 37.63 CM/S
NULlSCHU8SPANNUNG LR/HV • 0.6153 NULLSCHUBSPANNUNG lR/HV = U .1160 NULLSCHUBSPANNUNG LR/HV = 0.7340 NULLSCHUBSPANNUNG LR/HV " 0.1711

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SJ U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIMM I UICM/SI U/UMAX Y/H U+ Y1"1"1 I UICM/SI U/UMAX Y/H U+

1.74 69.96 0.509 5.76 7.61 1.22 110.79 0.452 4.06 0.54 1.73 229.37 0.516 5.75 7.31 1.73 510.01 0.533 5.15 7.3B

2.24 15.31 0.54B 7.45 B.19 1.73 124.03 0.500 5.75 7.32 2.23 249.U3 0.560 7.42 8.00 2.23 545.91 0.570 7.42 7.90
2.74 BO.06 0.582 9.12 B. H 2.23 134.44 0.549 1.42 7.S4 2.73 264.02 0.5CJ4 9.0B 8.48 2.73 577. OB 0.603 9.0B B.36
3.24 84.69 0.616 10.78 9.21 2.73 144.09 0.586 'l.OB 8.51 3.23 276.74 0.623 10.15 6.69 3.23 599.76 0.627 10.75 6.6B

3.74 88.37 0.643 12.45 9.61 3.23 150.Bl C.616 lC. 15 8.9~ 3.73 2B6.26 0.644 12.42 9.19 3.73 623.87 0.652 12.42 9.03

4.74 94.2B 0.686 15.7B 10.25 3.73 157.Bl C.644 12.42 9.32 4.13 305.B2 0.66B 15.75 9.82 4.73 663.65 0.693 15.75 9.61

5.74 98.'19 0.720 19.12 10.71 4.73 161.48 C.684 15. 75 9.B9 5.73 320.54 0.121 19.0B 10.29 5.73 691.69 0.723 1'1.08 10.02

6.74 102.83 C.748 22.45 11.18 5.73 175.92 G.HB 19. CB 10.3B 6.73 331.95 C. 747 22.42 10.66 6.73 119.45 0.152 22.42 10.42

8.74 11 0.19 0.801 29.12 11.9B 6.73 IB3.24 0.748 22.42 lC.B2 B.73 354.14 0.791 29.08 11.37 8.73 763.34 0.79B 29.08 1l.05

10.74 115.18 0.B37 35.78 12.53 8.73 195.05 C.796 29.0B 11.51 10.73 370.93 0.835 35.75 1l.91 lU.73 799.40 0.835 35.75 11.57

12.74 120.53 0.816 42.45 13.11 lU. 73 204.85 0.836 35. 15 12.09 12.73 3B6.51 0.610 42.42 12.41 12.73 832.61 0.870 42.42 12.06 0'\
14.14 124.5'" 0.906 49.12 13.55 12.73 213.09 0.B70 42.42 12.58 14.73 401.05 0.903 49.iJ8 12.8B 14.73 857.67 0.8'16 49.08 12.42 U1
16.14 128.20 0.932 55.78 13 .94 14.73 220.14 0.901 49.08 13.03 16.73 1011.41 0.926 55.75 13.21 16.73 883.45 0.923 55.75 12.79

18.74 131.29 0.955 62.45 14.26 16.73 227.72 0.'130 55.75 13 .44 18.73 422.42 0.951 62.42 13 .56 18.73 904.31 0.945 62.42 13.09

20.74 134.12 G.975 69.12 14.59 18.73 233.42 G.953 62.42 13.78 20.73 431.12 0.970 69.06 13.84 2D.73 922.18 0.964 69.08 13.35

22.74 136.50 0.993 75.76 1'•• B4 20.73 237.11 0.971 69.08 14.03 22.73 438.36 0.987 15. 75 14.0B 22.73 937.75 0.980 75.75 13.58

24.74 137.53 1.000 82.45 14.96 22.73 241.94 0.986 75.75 14.28 24.13 443.69 0.9'19 82.42 14.25 24.73 950.30 C.9q3 82.42 13.16

26.74 137.21 C.998 89.12 14.92 24.73 244.'13 1.000 82.42 14.46 26.73 444.30 1.000 89.08 14.27 2f>.73 ~56.31 0.999 89.08 13.85

26.13 244.23 0.997 8'1.08 14.42 28.73 442.96 0.997 95.75 14.22 28.73 956.99 1.000 95.75 13.86

GLATTE ZONE 2B.73 243.19 0.993 95.15 14.36 29.73 953.33 0.996 q9.J8 13.80
GLA TTE ZONE 10.73 947.12 0.990 102.42 13.71

YIMMI UICM/SI U/UMAX Y+ U+ GI ATTE ZONE
YIMMI UICM/SI U/UMAX Y+ U+ GLATTE ZONE

0.31 80. u8 C.582 22.63 12.56 YIMMI UICM/SI U/UMAX Y+ U+
0.38 80.63 0.566 23.31 12.64 0.37 268.41 0.649 72.14 15.38 YI"'MI UIC'l/SJ U/UMAX Y+ U+

0.49 65.36 C.621 2".98 13.39 0.37 154.13 0.62'1 41.73 14.45 0.38 26'1.32 0.651 14.33 15.43

0.00 88.45 0.643 36.50 13.81 0.38 154.69 0.632 43.00 14.50 0.39 290.25 0.653 16.51 15.48 0.37 644.15 0.673 145.83 17.12
0.10 90.11 0.660 42.84 14.23 0.39 155.12 0.633 44.26 14.54 0.50 299.92 0.675 97.65 16.00 J. 3~ 641.31 0.676 150.26 17.20
0.81 92.14 c. 674 49.23 14.54 0.50 160.1u 0.656 56.49 15.06 0.61 308.12 0.693 118.13 16.43 n.39 648.99 0.678 154.65 17.24
1.01 96.07 0.699 61.10 15.07 (J.61 165.10 C.614 66.34 15.47 0.71 314.63 0.708 138.27 16.78 0.5) 672.21 0.702 197.40 17.86
1.21 98.27 0.715 14.07 15.41 0.71 166.62 0.688 19.80 15.80 0.82 32 0.76 0.722 156.20 11.11 0.61 690.23 0.721 238.80 18.34
1.41 100.17 C.733 86.36 15.8C 0.82 171.70 C. 701 '11.30 16.09 1.02 331.65 0.746 197.12 17.69 Li. 11 704.46 1.736 279.51 18.72
1.91 105.24 0.765 111.2! 16.5C 1.02 117.01 0.723 114.11 16.59 1.22 339.87 0.765 23<1.09 18.13 Li.82 717.6'1 J.750 ~ 19.80 19.07
2.41 lOB. 67 C.190 147.84 11 .04 1.22 181.67 0.742 136.16 11.03 1.42 348.04 0.183 217.26 18.56 1.02 740.05 ,). 17~ 399.69 1'1.66
2.91 111.91 0.814 178.47 17.55 1.42 185.50 0.751 159.26 17.39 1.92 362.53 0.816 374.68 19.34 1.22 756.18 0.790 47'1. u 5 20.09
3.41 114.53 0.833 209.61 17.96 1.92 194.24 C.793 215.22 18.21 2.42 374.03 0.842 472.10 19.95 1.4Z 769.86 0.804 557.85 20.46
3.91 11 7.04 ':;.851 239.16 18.35 2.42 201.05 C.821 211.18 18.84 2.92 382.93 0.862 569.52 2C.42 1.92 801.46 0.837 153.66 21.30
4.41 119.32 0.868 269.72 18.71 2.92 206.42 0.843 327.14 lS.35 3.42 390.82 0.880 665.36 20.85 2.42 d21.17 0.859 949.87 21.84
5.41 123.45 C.a98 329.25 1S .3/: 3.42 211.27 C.863 382.21 19.80 3.92 391.64 0.695 162.57 21.21 2.'12 040.64 0.878 1145.88 22.34
6.41 126.73 G.921 39u.Cl 1S. 8 1 3.92 2 L5. 51 0.880 438.04 2C.20 4.42 403.44 0.908 859.76 21.52 3.42 855.91 0.994 13~8. 76 22.74
1.41 129.20 0.939 4%.90 20.26 4.42 218.90 0.894 493.81 20.52 5.42 413.70 0.931 1054.15 22.07 3. 'l2 870.00 0.90'1 1534.31 23.12
6.41 131.41 C. 95 5 511.72 20.61 5.42 224.84 0.916 605.53 21.07 6.42 422.06 C.95U 1251.46 22.51 4.42 A81.08 \1.921 1779.87 23.41
9.41 133.14 C.968 ~72.55 20.88 6.42 229.82 0.938 117.1'1 21.54 7.42 428.11 0.'165 lH6.]" 22.87 5.42 9Ql.88 0.942 2120.97 23.96

10.41 134.52 0.918 633031 21.10 1.42 233.87 0.955 828.84 21.92 8.42 434.07 C.917 1631.30 23.15 6.42 916.47 0.958 2512.08 24.35
11.41 135.96 0.98'1 694.2C 21.32 6.42 237.31 0.'169 938.31 22.24 9.42 437. T6 0.985 1831.69 23.35 7.42 928. '13 0.971 2903.19 24.68

9.42 239.71 0.979 1047.26 22.47 10.42 441.15 0.9'13 2026.07 23.53 8.42 940.AA 0.983 32'14.30 25.0':;
10.42 241.49 0.986 1158.4C 22.63



P 2 4.0 H1'I H • 1.0 HM B = 1.0 /IM P = 4.0 MM H = 1.0 /IM B = 1.0 HM P = 4.u MM H = 1.0 MH B " 1.0 /IM P = 4.0 MM H • 1.0 H/I B • 1.0 MM

REYNOLDSZAHL RE = 0.119E+05 REYNOLDSZAHL RE = U.149E+05 REYNOLDSZAHL RE = 0.29uE+05 REYNOL DSZ AHL RE • 0.435E+05
M1TTL. GESCH~IND. UK = 19.81 CM/S MITTL. GESCHRIND. UK • 24.1'i CM/S MITTL. GESCH~IND. UK " 49.33 C,./S HITTL. GESCH~IND. UK " 74.24 CHIS
MITTL. PRCFILGESCHR. UP " 19.62 C~/S MITTL. PROFILGESCHR. UP " 24.56 CM/S MITTL. PROFILGESCHR. UP = 51.69 CHIS MITTL. PRCFILGESCHR. UP " 79.47 CHIS

VOLUMETR. KANALHOEHE HV " 39.75C MM VOLUMETR. KANALHDEHE HV = 39.750 MM VOLUHETR. KANALHOEHE HV • 39.75u I'4M VOLUMETR. KANALHOEHE HV • 39.750 HM
PROFILLAENGE RAUH LR = 24.553 /IM PROflLLAENGE RAUH LR " 25.302 /lH PROFILLAENGE RAUH LR = 21.226 /lH PROFILLAENGE RAUH LR • 27.515 HM
PROflLLAENGE GLATT LG = 15.197 /IM PRCFILLAENGE GLATT LG • 14.448 /lM PROFILLAENGE GLATT LG = 12.524 /IM PROFILLAENGE GLATT LG • 12.235 I'4M

SCHUBSP.GESCH~.RAUH UXR " 1.64 C"/S SCHUBSP.GESCHR.RAUH UXR = 2.07 CHIS SCHUBSP.GESCHR.RAUH UXR = 4.3B CHIS SCHU8SP.GESCH•• RAUH UXR " 6.71 CHIS
SCHUBSP.GESCH~.GLATT UXG • 1.29 CI'4/S SCHUBSP.GESCH ••GLATT UXG = 1.57 CM/S SCHUBSP.GESCH~.GLATT UXG = 2.97 CI'4/S SCHUBSP.GESCHR.GLATT UXG • 4.47 CHIS
NULLSCHUBSPANNUNG LR/HV • 0.6177 NULLSCHUBSPANNUNG LR/HV = 0.6365 NULLSCHUBSPANNUNG LR/HV " 0.6849 NULLSCHUBSPANNUNG LR/HV " 0.6922

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMM) UICI'4/SI U/UHAX Y/H U+ YIMH 1 UICM/S) U/UHAX Y/H U+ YIMMI UICH/SI U/UMAX Y/i" U+ YIHHI UICI'4/S I U/UHAX Y/H U+

1.60 9.43 0.400 1.60 5.75 1.60 13. OB 0.442 1.60 6.31 1.60 24.51 0.397 1.60 5.6C 1.60 37.9B 0.404 1.60 5.66
2.10 11.35 0.481 2.1u 6.92 2.10 14.49 C.490 2. lC 6.99 2.10 28.46 C.461 2.10 6.50 2.10 43.49 0.462 2.10 6.48
2.60 12. B7 C.545 2.60 7.84 2.60 16.21 0.54B 2.60 1.82 2.60 31.68 0.514 2.60 7.23 2.60 48.17 0.512 2.60 7.le
3.10 14.22 0.603 3.1" 8.67 3.10 17.22 0.582 3.10 8.30 3.10 33.82 0.548 3.10 7.72 3.10 51.70 0.550 3.10 7.71
3.6u 15.41 0.653 3.6u 9.39 3.60 18.U3 0.610 3.e, 8.69 3.60 36.04 0.5B4 3.60 B.23 3.60 55. OB 0.585 3.60 8.21
4.60 15.83 0.671 4.60 9.65 4.60 19.45 0.658 4.60 '>.38 4.60 39.71 0.644 4.60 9.07 4.60 59.96 0.637 4.60 8.94
5.60 16.76 0.710 5.60 10.21 5.60 20.56 0.695 5.6G 9.91 5.60 42.39 C.687 5.60 9.68 5.60 63.98 0.680 5.6ü 9.54
6.60 17.49 0.741 6.60 10.6e 6.60 21.53 0.728 6.6G 10.38 6.60 44.42 0.720 6.60 10.14 6.60 67.00 0.712 6.60 9.99
8.60 IB.95 0.B03 &.60 11.55 &.60 23.45 0.793 B.60 11.31 8.60 47.83 0.775 8.60 1G.92 B.60 12.96 0.775 8.60 10.88

10.60 19.95 0.845 10.60 12.16 10.6U 24.55 0.830 10.6U 11.84 10.60 50.81 0.823 10.60 11.60 10.60 77.29 0.B22 10.60 11.52 0\
12.60 20.73 0.B7B 12.60 12.63 12.60 25.81 0.873 12.60 12.45 12.60 53.23 0.863 12.60 12.15 12.60 BO.55 0.B56 12.60 12.01 0\
14.60 21.56 0.914 14.60 13 .14 14.60 26.B5 G.908 14.60 12.95 14.60 55.63 0.902 14.60 12.10 14.60 84.15 0.B94 14.60 12.55

16.60 22.44 0.951 16.60 13.68 16.60 21.82 0.941 16.60 13 .41 16.60 57.30 C.929 16.60 13.0B 16.60 86.94 0.924 16.60 12.ge
18.60 23.02 0.975 18.6Q 14.03 18.60 28.72 0.971 16.60 13.85 18.60 58.98 0.956 18.60 13.47 18.60 89.14 G.947 18.60 13.29
20.60 23.40 C.991 20.60 14.26 20.60 29.16 C.986 20.60 14."6 20.60 60.41 0.979 20.60 13.79 20.60 91.14 0.969 20.60 13.59

22.60 23.51 0.996 22.60 14.33 22.60 29.56 0.999 22.60 14.25 22.60 61.20 0.992 22.60 13.91 22.60 92.18 0.986 22.eO 13.83

24.60 23.60 1.000 24.60 14.38 24.60 29.57 1.000 24.60 14.26 24.60 61.70 1.000 24.eO 14.09 24.60 93.79 0.997 24.60 13.98
26.60 61.50 0.997 26.60 14.04 26.60 94.08 1.000 26.60 14.03

GLATTE ZONE GLArTE ZONE
GLATTE ZONE GLATTE ZONE

YIHHI UICH/SI U/UHAX Y+ U+ YIHMI UICH/SI U/UI"AX Y+ U+
YIHMI UICH/SI U/UMAX Y+ U+ YIHM) UICM/S) U/UMAX Y+ U+

0.41 5.75 0.244 4.95 4.46 0.41 8.58 C.290 6.G3 5.41
u.52 7.23 0.306 6.26 5.6G 0.52 10.24 0.346 1.62 6.53 0.41 26.82 0.1,35 11.21 9.03 0.41 48.99 0.521 16.71 10.95

0.62 8.10 0.343 7.53 6.28 0.62 12.15 0.411 9.16 7.75 0.52 30.91 0.501 14.12 10.41 0.52 53.S1 C.573 21.11 12.04
0.73 9.33 0.395 8.18 7.22 0.73 13.28 ~.449 10.68 8.48 0.62 33.71 0.546 16.99 11.35 0.62 57.16 0.608 25.39 12.78
0.93 11.35 0.481 1l.24 8.79 0.93 15.~3 0.525 13.68 9.91 0.73 35.83 0.5Bl 19.75 12.06 0.73 59.33 0.631 29.60 13.27
1.14 12.38 0.524 13.69 9.59 1.14 11.17 0.581 16.66 10.96 0.93 38.97 0.632 25.31 13.12 0.93 62.63 0.661. 31.<;2 14.00
1.34 13.93 C.59U 16.12 10.7<; 1.34 18.50 0.626 19.62 11.8~ 1.14 41.05 0.665 30.81 13 .82 1. 14 65.32 0.694 46.16 14.60
1.84 15.62 0.662 22.15 12.10 1.84 20.56 0.695 20.95 13.12 1.34 42.70 0.692 36.28 14.37 1.34 66.98 0.712 54. J 1 14.'>1
2.34 16.68 0.107 28.17 12.92 2.34 21.61 0.731 34.28 13. 19 1.B4 45.14 0.732 49.72 15.20 1.84 70.45 0.749 14.68 15.75
2.84 18.01 0.163 34.19 13.95 2.84 22.41 0.758 41.61 14.3C 2.34 47.18 0.165 63.25 15.8B 2.34 13.48 0.781 95.00 16.43
3.34 18.66 0.191 40.22 14.45 3.34 23.29 0.787 48.94 14.86 2.84 48.63 C.788 16.71 16.31 2.84 15.91 0.807 115.31 16.97
3.84 19.10 C.809 46.24 14.8C 3.84 23.87 C.801 56.21 15.23 3.34 4<;.98 0.810 90.30 16.82 3.34 71.71 0.826 135.63 17.37
4.34 19.31 0.81B 52.27 14.96 4.34 24.47 0.827 63.60 15.62 3.84 51.04 0.827 103.82 17 .18 3.84 79.60 0.846 156.33 17.80
5.34 20.14 0.853 64.32 15.60 5.34 25.28 0.855 78.20 16.13 4.34 52.42 C.850 116.17 17.65 4.34 81.09 0.862 176.10 18.13
6.34 20.76 C.880 76.36 16.08 6.34 25.89 0.1315 92.92 16.52 5.34 54.29 0.680 143.69 18.28 5.34 83.10 G.8S0 217.43 18.71
7.34 21.24 0.900 88.41 16.45 1.34 26.49 G.896 107.58 16.90 6.34 55.73 0.<;03 170.61 18.76 6.34 B6.09 0.915 258.16 19.25
8.34 21.7B 0.923 10u.46 16.87 8.34 27.12 0.917 122.24 17.30 7.34 57.10 0.926 1'11.53 19.22 7.34 88.30 0.939 298.69 19.74
9.34 22.03 0.933 112.51 17 .07 9.34 27.73 0.938 136.90 17.70 8.34 58.21 0.944 22".44 1<;.60 8.34 89.83 0.955 339.62 20.08

10.34 22.36 0.947 124.56 17 .32 10.34 28.02 0.948 151.56 17.88 9.34 59.20 0.960 251.36 19.93 9.34 91.10 C. <;6 8 380.36 2C.31

11.34 22.45 0.951 136.61 11.39 11.34 2B.55 0.965 166.22 18.22 10.34 59.90 0.912 276.28 2(;.1<; 10.34 92.11 0.979 421.09 20.5<;

13.34 23.30 0.987 1611.70 18.05 13.34 29.20 0.987 195.54 18.63 11.3'0 60.73 0.984 305.20 20.44 11.34 93.16 G.990 461.82 20.83



P • 4.0 14M H : 1.0 14M 8=1.0MM P • 4.0 14M H • 1.0 14M 8 = 1.0 MM P = 4.0 MM H • 1.0 MM 8 = 1.0 MM P = 4.0 MI! H • 1.0 I!M 8 • 1.0 ""

REYNOLDSZAHL RE • 0.653E+05 REYNOLOSZAHL RE = 0.102E+06 REYNDLDSZAHL RE = 0.132E+06 REYNOLDSZAHL RE • 0.165E+06
MITTL. GESCH.IND. UK = 110.00 CM/S MITTL. GESCH.INO. UK = 148.48 CM/S MITTL. GESCHWIND. UK = 196.57 C"/S "ITTL. GESCHWIND. UK • 2Jt6.3S CM/S
MITTL. PROFILGESCHft. UP " 118.76 CM/S MITTL. PROFILGESCHW. UP • 160.40 CM/S MITTL. PROfILGESCH•• UP .. 212.S0 CM/S MITTL. PROFILGESCH•• UP • 268.61 CM/S

VOLUMETR. KANALHOEHE HV = 39.750 MM VOLUMETR. KANALHOEHE HV • 39.750 MM VOLUMETR. KANALHOEHE HV • 3S.750 MM VOLUMETR. KANALHOEHE HV • 39.750 MM
PROFILLAENGE RAUH LR • 27.926 MM PROFILLAENGE RAUH LR • 28.882 14M PROFILLAENGE RAUH LR " 29.410 "" PROflLLAENGE RAUH LR • 29.585 ""
PROflLLAENGE GLATT LG = 11.824 I'M PROflLLAENGE GLATT LG = lG.868 14" PROFILLAENGE GLATT LG = 10.340 I'I' PROflLLAENGE GLATT LG • 10.165 "M

SCHU8SP.GESCH •• RAUH UXR " 9.93 CM/S SCHU8SP.GESCHW.RAUH UXR = 13.62 CHIS SCHUBSP.GESCHW.RAUH UXR = 18.20 CM/S SCHUBSP.GESCHW.RAUH UXR • 22.83 CM/S
SCHUBSP.GESCH••GLATT UXG • 6.46 CHIS SCHUBSP.GESCHW.GLATT UXG = 8.35 CM/S SCHUBSP.GESCHW.GLATT UXG • 10.79 CHIS SCHUBSP.GESCHW.GLATT UXG • 13.38 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.7025 NULLSCHUBSPANNUNG LR/HV = 0.7266 NULLSCHUBSPANNUNG LR/HV = 0.1399 NULL SCHUB SPANNUNG LR/HV .. 0.7'043

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YI"'MI UIC"ISI U/U"AX Y/H U+ VI 14M I UICM/Sl U/UMAX V/H U+ YI"MI UICM/SI U/UMAX V/H U+ YIMMI UICM/SI U/UMAX Y/H U+

1.60 56.15 0.404 1.60 5.65 1.60 71.07 0.411 1.60 5.66 1.60 103.52 0.417 1.60 5.69 2.60 163.76 0.520 2.60 7.17
2.10 64.60 0.464 2.10 6.50 2.10 8 B.61 0.472 2.10 6.51 2.10 119.07 0.479 2.10 6.54 3.10 171.05 0.563 3.10 1.76
2.60 71.71 0.515 2.6e 7.22 2.60 97.45 0.519 2.60 7.16 2.60 130.26 0.524 2.60 7.ll: 3.60 IB7.70 0.596 3.60 8.22
3.10 16.55 0.550 3.10 7.71 3.10 105.33 0.561 3.10 7.14 3.10 139.84 0.563 3.10 7.66 4.60 202.63 0.644 4.60 8.B8
3.60 82.1C C.590 3.60 8.27 3.60 111.64 0.595 3.60 8.20 3.60 148.54 0.598 3.60 8.16 5.60 215.S8 0.686 5.60 9.46
4.60 89.00 0.640 4.60 B.9b 4.60 121.5C, 0.6'08 4.60 8.93 4.60 161.71 0.651 4.60 8.8S 6.60 225.86 O. H8 6.60 9.89
5.60 95.98 0.690 5.60 9.66 5.60 129.21 C.688 5.60 9.4S 5.60 171.06 0.689 5.60 9.4C 8.60 243.04 D.712 8.60 10.65
6.60 101.08 0.726 6.60 10.18 6.60 136.32 0.726 6.60 10.01 6.60 180.32 0.726 6.60 9.91 10.60 257.65 0.819 10.6e 11.2S
8.60 107.48 0.712 d.60 10.82 8.60 145.63 C.716 8.60 10.70 8.60 193.59 0.719 8.6e 10.64 12.60 268.76 0.854 12.60 11.71

10.60 114.47 0.823 10.60 11.53 10.60 153.78 0.819 10.6e 11.2S 10.60 203.90 0.821 W.60 11.21 14.60 279.34 0.888 14.60 12.24
12.60 11 9. 88 0.862 12.60 12.07 12.60 161.06 0.858 12.60 11.83 12.60 213.02 0.858 12.60 11.71 16.60 287.05 0.912 16.60 12.58 '"14.60 124.05 0.892 14.60 12.49 14.60 166.28 0.886 14.60 12.21 14.60 221.71 0.892 14.60 12.18 18.60 296.09 0.9'01 18.60 12.97 -...J

16.60 128.43 0.923 16.60 12. 9 ~ 16.60 171.70 0.915 16.60 12.61 16.60 22 8. 77 0.921 16.60 12.57 20.60 302.11 0.962 20.60 13.26
18.60 132.07 0.949 18.60 13.30 18.60 177.15 0.944 1~.60 l3. (j 1 18.60 234.46 0.944 18.60 12.88 22.60 308.03 0.979 22.60 13.49
20.60 134.69 C.968 20.60 13.56 20.60 180.65 0.962 20.60 13.27 20.60 240.36 0.968 20.60 13 .21 24.60 312.08 0.992 24.60 13.67
22.60 137.44 0.988 22.6u 13.84 22.60 184.73 0.984 22.6(; 13.57 22.6J 244.13 0.985 22.60 13.45 26.60 314.72 1.000 26.60 13.79
24.60 139.13 1.000 24.60 14.01 2'0.60 187.1't 1.000 24.60 13.79 24.60 248.30 1.UOO 24.60 13.64 28.60 312.51 0.993 28.60 13.69
26.60 139.14 1.000 26.60 14.01 26.60 187.66 1.000 26.,,0 l3.78 26.60 248.42 1.000 26.60 13.65 29.60 311.26 0.989 29.60 13.64

28.60 187.03 C.9S6 2~.60 l3.14 28.611 2"1.83 0.998 28.60 13.62
GLA TTE ZONE GLATTE ZONE

GLATTE ZOiloE GLA TTE ZONE
VIMMI UICM/SI U/UMAX y+ L+ V(MMI UICM/SI U/UMAX Y. U+

VIMMI UIC~/Sl U/UMAX Y+ u+ VIMMI UICM/SI U/UMAX V+ u+
0.41 80.72 0.580 24.38 12.49 0.41 200.78 0.638 58.25 15.01
0.52 86.56 0.622 30.80 13.39 11.41 115.5 d v.l>lo ~1>.6l 13. d4 0.41 156.25 0.629 41>.43 14.48 0.52 208.45 C.662 73.43 15.58
0.1>2 89.85 0.646 31.04 13.90 0.52 12u.03 11.6'.4 -to.26 14.47 0.52 163.65 0.,,59 58.66 15.17 0.62 214.39 0.681 88.31 16.02
0.73 92.22 0.663 43. 1S 14.27 0.1>2 124.29 O.l>l>l 55.0'0 14.d6 0.62 167.91 0.676 70.55 15.56 o.n 21~. 0 7 0.696 102.72 16.37
0.93 96.07 u.690 55.32 14.87 u.73 12 d. 14 0.bö3 04.iH 15.34 0.13 171.83 C.692 82.25 15.93 0.93 221.33 0.722 131.28 16.9~

1.14 9"'.30 0.714 67.35 15.37 .1.93 131. '10 v. 7.J3 ,B.IJ 15.8u 0.93 178.21 C.717 105.37 16.52 1.14 233.97 C.743 159.83 17.49
1.34 101.81 G.732 79.33 15.75 1.1" 131>.J0 O.7l4 101. 11> 10.26 1.14 183.51 0.739 128.28 11.01 1.34 239.89 0.162 187.80 17.93
1.84 107.01 0.769 108.97 16.56 1.34 13'J.65 u.144 ll'J.l:'> 10.12 1.34 188.09 0.757 151.08 17.43 1.84 251.96 0.801 257.98 18.83
2.3'0 111.05 C.798 13a.tl 17.1B 1.B4 140.71 J. 78 1 103.07 11.57 1.84 197.38 C. 79 5 2G7.54 18.29 2.34 260.8u 0.829 327.39 19. 4~
2.84 114.55 0.823 168.26 17.73

2.3~ 152.; U v.811 208.19 18.B 2.34 204.94 0.825 263.~'" IB.9'l 2.84 267.94 0.851 ~97.41 20.02
3.34 117.35 C.8"3 197.90 18. H 2.04 150.li! J. ;35 25l.12. 10.77 2.84 210.77 0.848 320.45 19.54 3.34 21'0.10 C.871 461.42 20.48
3.84 120.14 .:J.863 227.54 18.5~ 3. "H 160.09 u.350 197.24 19.24 3.34 215.53 0.868 316.91 19.9E 3.84 279.62 0.a88 534.93 20.9C
4.34 122.79 0.883 257.82 19.00 3.8" 165.04 0.bl'J 341.11 19.10 3.84 219.50 0.884 433.37 2~.34 4.34 284.45 0.90" 5S8.9'l 21.26
5.34 126.75 0.911 ~17.25 19. I> 1 4.34 108.115 u.d95 306.29 2U.12 4.34 223.71 C. 901 48'>.82 2C.73 5.34 292.09 C.'128 737.01 21.83
6.34 129.81 0.933 316.1>8 20.10 5.3 .. 172. 11 J.92J 47,.34 liJ.69 5.3" 229.90 0.925 602.74 21.31 6.34 298.34 0.948 875.15 22.30
1.34 132.23 C.950 436.12 20.46 0.34 171>.~2 0.942 51>4.38 21.17 6.34 235.17 0.949 713.98 21.85 7.34 303.22 C.S63 1013.23 22.66
8.34 134.25 0.965 495.55 2e.17 7.3<,- lbu.2j 0.9,,,) 1>53.43 21.58 1.34 239.55 0.964 826.64 22.20 8.34 307.01 0.976 1151.31 22.94
9.34 136.26 0.979 554.98 21.08 8.34 192.ö4 J.974 742.48 21.89 8.3" 243.19 0.979 939.29 22.54 9.34 309.66 C.984 1289.39 23.1'0

10.34 137.32 C.987 614.41 21.25 9.3 .. 1 ~4. 61 u.9~3 831.5; 22.1v 9.34 245.35 C.988 lC49.49 22.74
ll.34 138.47 0.995 673.85 21.43 LU. 3 .. 186.06 0.991 92iJ.57 22.28 10.34 246.81 0.994 1161.87 22.88



P :. 4.0 ,. ... H :. 1.0 ...... B :. 1.0 ...... P = 4.0 11 ... H :. 1.0 MM B = 1.0 ~I' P :. 4.0 ... 11 H = 1.0 "" B = 1.0 M'" P = 4.0 11 ... H = 1.0 ... 1-1 B = 1.0 111'4

RE~NOl OSLAHL RE = 0.235E+06 REYNOLOSZAHL RE = 0.2ClOE+06 REYNOL OS ZAHL RE = 0.366E+06 REYNULOSZAHL RE = O.521E+06
MITTL. GESCH~ [ND. UI< = 353.68 CII/S M[TTl. GESCH~[NO. UK = 393.88 CM/S MITTL. GESCH~[NO. UK = 561.11 CM/S M[TTL. GESCIi"INO. UI< = 789.25 CM/S
M!TTL • PROF [LGESCHIo. UM = 377.88 CM/S M[TTL. PROF[LGESCHIo. UP = 423.53 CM/S "[TTL. PROF[LGESCH ... UP = 605.27 C"IS MITTL. PROF [L GESCW•• UP = 853.73 CM/S

VOLU"IETR. KANALHOEHE HV = 39.750 M'" VOLU"'ETR. KANALHOEHE HV = 39.750 MI' IIOLUMETR. KAI'<ALHOEHE HII = 39.750 I'M VOLUMETR. KANALHOEHE HV = 39.150 MM
PROF[LLAENGE RAUH IR = 29.937 MM PROFILLAENGE RAUH LR = 29.817 MM PROF[LLAENGE RAUH LR = 30.397 "M PROF[LLAENGE RAUH LR = 30.725 MM
PRGF[LLAENGE GLATT LG = 9.813 MM PROFILLAENGE GLATT LG = 9.873 1'1' PROF[LLAENGE GLArT LG • 9.353 "M PROFILLAENGE ~LATT LG = 9.U25 ,"IM

SCHURSP.GESCHIo.RAUH IJXR = 32.56 CM/S SCHUBSP.GESCHIo.RAUH UXR = 31:.11 CM/S SCHUBSP.GESCHW.RAUH UX~ = 51.68 CM/S SCHJ~SP.GESCH".RAJH UXR = 12.Cl3 CM/S
SCHURSP. GESCHIo .GI ~ Tl UXG = 18.64 C"I/S SCHUBSP.GESCH...GLATT UXG = 20.76 C"/S SCHURSP.GESCH ... GLATT UXG = 28.66 CM/S SCHJBSP.GESCH".GLATT UXJ = 3~.37 CM/S
NULL SCHUB SPANNUNG lR/HV = 0.7531 NULL SCHUB SPANNUNG LR/HV = 0.1516 NULLSCHU8SPANNUNG LR/HII = 0.1647 NULLSCHUBSPANNUNG LR/HV = 0.1730

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H u+ ~IMMI UICM/SI U/UMAX Y/t- U+ YIMM) UICM/S) U/UMAX Y/H U+ YIM ... ) UI(M/SI U/UMAX ~/H U+

1.60 185.00 0.420 1.6U 5.68 1.60 207.49 ,1.':'22 1.6u 5.7;' 1.60 298.52 0.426 1.6U 5.78 1.60 421.41 0.427 1.60 5.8C
2.10 213.12 0.484 2.10 6.55 2.10 237.53 0.483 2.1 j 6.58 2.10 339.86 C.485 2.10 6.58 2.10 480.19 0.487 2.10 6.61
2.6C 233.09 0.530 2.60 7.16 2.6U 261.71 U.532 2.6U 7.24 2.6U 373.94 0.533 2.6U 7.24 2.60 524.84 0.532 2.60 7.23
3.10 248.69 0.565 3. llJ 7.64 3.10 278.91 u.568 3.10 7.72 3.10 398.25 0.568 3.10 7.71 3.10 561.81 0.569 3.10 7.73
3.60 264.61 0.601 3.60 8.13 3.6U 294.53 0.600 3.Cl) 8.16 3.60 42 0.53 C.6UO 3.60 8.14 3.60 Hl.71 0.600 3.60 8.15
4.60 284.52 0.647 4.6u 8.74 4.60 311.57 u.646 4.6J 8.8;; 4.60 453.54 0.641 4.60 8.76 4.60 640.86 0.649 4.60 8.82
5.60 3U2.71 ( .688 5.60 9.30 5.6u 337.70 0.687 5.6'J 9.35 5.60 480.03 0.685 5.60 '1.2'1 5.60 67 S. 41 C.688 5.60 9.3"
6.60 316.94 0.720 Cl.6u 9.73 1>.60 jS3.71> u. 720 0.00 9.~u 6.6C 505.27 0.721 6.60 9.78 6.60 709.88 0.719 6.60 'J.77
8.60 340.00 0.773 8.60 10.44 b.6 J 379.7u u. 17 3 8.6J 10.52 8.60 ~42. 75 0.174 8.60 lC.5C 8.60 759.69 0.770 8.60 10.46 C'\

10.60 359.12 0.816 lu.60 11.03 10.6J 4uO.72 u.616 lU.Cl'" 1I.1U 10.6iJ 571.26 0.815 10.60 11.(,5 10.60 799.69 0.810 lC.60 1I.01 (X)
12.60 375.25 0.853 12.60 11.52 P.5J .. 19. 1 ,) ). d5 3 12.6) 11.61 12.60 5<;5.05 0.849 12.60 11.51 12.60 833.31 0.844 12.60 11.47
14.60 389.57 C.88S 14.60 11.9t 14.o u 434. ')9 ".3b't 1"'.0'; 12.02 14.6.:l 611.59 C.881 14.6U 11.95 14.60 863.34 0.875 14.60 11.89
16.60 401.56 0.913 16.6u 12.33 16.6) 447.0'. U.~lU 16.0) 12.H 16.6U 636.89 0.906 16.1:(; 12.32 16.60 890.50 0.902 16.60 12.26
18.60 412.02 C.930 18.6(; 12.65 18.c>') 't59."" J.'13J 16. b) 12.72 18.60 653.66 0.932 18.60 12.65 18.60 914.59 0.927 18.60 12.5<;
20.60 421.87 0.959 20.60 12.:;6 2. J. h.J 4t9.7:; ...J. ~J6 Zu. U.' 13. j 1 20.60 607.8.:l 0.952 20.60 12.92 20.60 937.64 C.950 20.60 12.91
22.60 429.44 C.976 22.60 13 .19 12.6 ) .. 79.33 •.1.970 ?2.u) 13.27 22.60 082.6G C.974 22.60 13 .21 22.60 956.24 0.969 22.60 13.11
24.60 436.27 0.991 24.60 13.40 24.oJ 4bo.4b ..J. ~lj J 2 ... 6) 13 ... 7 24.60 693.95 0.990 24.1:0 13.43 24.60 911.04 0.984 24.60 13.37
26.60 44U.04 1.000 26.6C 13 .51 ~b.olJ .. 91.2'7 I. JJ'j Ze;. u.) 13.01 26.00 701.14 1.000 26.6u 13.57 26.60 981.92 0.995 26.60 13.52
28.60 438.15 C.996 28.00 13.41: ?b.oJ ... ~U.?l -,. '7-1b tb.6J 13.56 28.60 700.47 0.999 28.60 13.55 28.60 98Cl.82 1.000 28.60 13.59
29.60 437.35 0.994 2<,.60 13.43 ~'1. rJ J 4ö'i.n J. '/90 ~~.b0 13.55 29.60 69<;.83 C.998 29.60 13.54 29.6U 986.35 1.000 29.60 13.56

30.60 983.08 0.996 3U.60 13.54
GLATTE ZONE GLATTE ZONe GLATTE ZONE

GLA TTE ZONE
YIMMl UI CI'I S) U/UMAX Y+ U+ YII'MI UICM/SI U/UMAX Y+ U+ YI.~MJ Ul(M/SI U/UMAX Y+ U+

YIMMI Ul(M/SI U/UMAX Y+ U+
0.41 286.49 0.651 78.'11 15.37 0.41 323.93 0.659 86.84 15.61 0.41 H9.I3G 0.670 1I9.36 16.39
0.52 296.45 0.674 99.71 15.90 0.52 335.75 0.683 109.72 16.18 0.52 4B7.5Cl ü.695 15(,.81 17.01 0.41 675.83 0.685 164.31 17.17
0.62 305.45 C.694 119.91 lt.3 S 0.62 344.53 0.701 131.96 16.60 0.62 %1.0<' 0.715 1SI. 3 S 17. 4 8 0.52 699.98 0.10e:; 20<'.57 17.78
0.73 312.25 0.710 139.80 16.75 0.73 352.74 0.718 153.84 16.9'1 0.73 512.88 0.731 211.46 17.89 0.62 120.99 0.731 252.U4 !8.32
0.93 324.EO 0.7H 119.09 17.42 0.93 366.14 C.745 197.08 17.64 0.93 531.57 0.758 27u.88 18.54 0.73 13 7.02 0.747 293.85 18.72
1.14 334.3u 0.760 218.u3 17. '13 1.14 376.67 C. 76 7 239.93 18.15 1.14 547.25 0.781 329.78 1'1.0'1 0.93 763.05 0.173 376.42 19.38
1.34 342.41 ".778 256.78 18.37 1.34 385.87 C.785 282.57 18.5'1 1.34 559.52 0.798 388.4" 19.52 1.14 784.23 0.795 458.21 19.92
1.84 347.69 0.190 3~2.7~ lE.65 1.84 403.59 0.82l 388.17 19.44 1.84 584.27 0.S33 533.54 20.38 1.34 801.35 0.812 539.72 2G.36
2.34 37C.95 0.843 448.6S 19.9(; 2.34 417.05 0.849 493.16 20.0<' 2.34 602.74 0.860 08.6S 21.03 1.84 834.23 0.845 741.41 21.1'1
2.84 380.74 0.865 544.65 20.43 2.84 427.39 tl.870 599.36 20.5'1 ".84 617.25 (i.880 823.83 21.53 2.34 859.11 0.811 943.10 21.82
3.34 388.57 0.683 1:40.60 20.85 3.34 436.82 0.889 704.'15 21.05 3.34 630.24 C.899 '11:8.'17 21.'1'1 2.84 678.71 0.891 1147.49 22.32
3.84 396.28 0.901 736.% 21.26 3.84 444.55 0.905 812.46 21.42 3.84 641.18 0.914 1111.46 22.37 3.34 894.1(; 0.907 1349.65 22.73
4.34 402.'17 0.91t. 832.51 21.62 4.34 451.31 0.919 '116.31 21.74 4.34 649.29 0.'l26 1256.28 22.65 3.94 906.45 0.919 1548.17 23.03
5.34 413.0<; C.939 1024.42 22.16 5.34 462.67 0.942 1129.99 22.2S 5.34 664.26 0.947 1545.8B 23.17 4.34 921.49 0.934 1749.86 23 .41
6.34 421.27 C.957 1213.48 22.6U 6.34 471.35 0.959 1341.68 22.71 6.34 675.97 (.'164 1835.48 23.58 5.34 942.05 0.955 2153.24 23.93
7.34 427.07 C.S1l 1~04.S4 22.91 7.34 477.88 0.973 1553.37 23.02 7.34 684.84 0.977 2125.0e 23.8'1 6.34 957.3" G.970 2556.62 24.32
8.34 431.76 0.981 1596.41 2~.16 8.34 483.14 0.983 1765.C6 23.28 8.34 691.27 0.986 242u.39 24.12 1.34 968.70 0.'182 2'16';.00 24.61
9.34 435.40 C.989 1187.81 23.31: 9.34 486.99 0.991 1<;81.41 23.46 9.34 696.54 0.993 2110.68 24.3C 8.34 976.91 ".990 3363.38 24.82



P K 8.0 MM H ., 1.0 MM 8 '" 1.0 1'11'1 P '" 8.0 1'11'1 H = 1.0 MM B = 1.0 1'11'1 P = 8.0 1'11'1 H '" 1.0 1'11'1 B K 1.0 1'11'1 P ., 8.0 MM H '" 1.0 MM B '" 1.0 1'11'1

REYNOLOSIAHL RE ., 0.817E+04 REYNOL OSlAHL RE = 0.118E+05 REYNOLDSIAHL RE = 0.146E+C5 REYNOLOSZAHL RE • 0.292E+05
MITTL. GESCHaIND. UK '" 14.63 CM/S MITTL. GESCHaIND. UK = 19.47 CM/S MITTL. GESCHaIND. UK '" 24.27 CM/S MITTL. GESCH~INO. UK • 49.11 CM/S
MITTL. PROFILGESCHa. UP • 14.79 CM/S MITTL. PROFILGESCH~. UP '" 20.JO CM/S MIIIL. PROFILGESCH~. UP ., 24.81 CM/S MITTL. PROFILGESCH~. UP • 51.67 CM/S

VOLUMETR. KANALHOEHE HV ., H.875 MM VOLUMETR. KANALHOEHE I<V = 39.875 I'M VOLUMETR. KANALHOEHE HV ., 39.875 1'11'1 VOLUMETR. KANALHOEHE HV ., 39.875 "1'1

PROFILLAENGE RAUH LR K 27.423 1'11'1 PROFILLAENGE RAUH LR '" 25.736 1'11'1 PROFILLAENGE RAUH LR = 27.658 MM PROflLLAENGE RAUH LR ., 29.475 1'11'1

PROFILLAENGE GLATT LG = 12.452 MM PROFILLAENGE GLATT LG = 14.139 1'1'1 PROflLLAENGE GLATT LG '" 12.217 MM PROFILLAENGE GLATT LG '" 10.400 MM

SCHU8SP.GESCHh.RAUH UXR = 1.45 CM/S SCHUBSP.GESCHa.RAUH UXR = 1.91 CM/S SCHU8SP.GESCHa.RAUH UXR = 2.49 CM/S SCHUBSP.GESCH~.RAUH UXR ., 5.34 CM/S
SCHU8SP.GESCH~.GLATT UXG = 0.98 CM/S SCHUBSP.GESCHa.GLATT UXG = 1.41 CM/S SCHUBSP.GESCHa.GLATT UXG K 1.66 CM/S SCHU8SP.GESCHa.GLATT UXG ., 3.11 CM/S
NULLSCHU8SPANNUNG LR/HV = 0.6877 NULLSCHU8SPANNUNG LR/HV = 0.6454 NULLSCHU8SPANNUNG LR/HV • 0.6936 NULLSCHU8SPANNUNG LR/HV • 0.7392

RAUHE ZONE IlAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ Y(MMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+

2.24 8.32 0.462 2.24 5.75 2.24 10.57 0.444 2.2lt 5.55 2.2lt 11.48 0.3B5 2.24 4.61 2.24 21.15 C.440 2.24 5.09
2.74 8.95 C.497 2.74 6.18 2.74 11.17 0.494 2.74 6.18 2.74 13.42 C.4% 2.74 5.38 2.74 28.55 0.462 2.74 5.35
3.24 9.72 0.540 3.24 6.72 3.24 12.59 0.528 3.24 6.61 3.24 14.14 0.474 3.24 5.68 3.24 31.05 0.503 3.24 5.82
3.74 10.26 0.570 3.74 7.09 3.74 13.29 0.558 3.74 6.97 3.74 15.53 0.521 3.74 6.23 3.74 32.66 0.529 3.74 6.12
4.74 11.50 C.639 4.74 7.95 4.74 14.40 C.605 4.74 7.56 4.74 16.66 0.558 4.74 6.69 4.74 36.34 0.589 4.74 6.81
5.74 12.19 C.617 5.74 8.43 5.74 15.66 0.657 5.74 8.22 5.74 19.H 0.650 5.74 7.78 5.74 38.81 li.629 5.H 7.27
6.74 12.85 0.714 6.74 8.86 6.74 16.45 0.690 6.74 8.63 6.74 20.35 0.682 6.74 8.16 6.74 40.61 0.658 6.74 7.61
8.74 13.99 0.777 8.74 9.67 8.74 18.12 0.760 8.74 S.51 B.74 22.L3 0.742 8.74 8.B8 8.74 H.93 0.728 8.74 8.42

10.74 14.75 0.819 10.74 1\;.19 10.74 19.46 0.817 11".74 lli.21 10.74 23.66 0.793 10.74 S.49 10.74 48.3lt 0.783 lU.74 9.06
12.7ft 15.52 0.862 12.74 lli.73 12.74 20.50 C.86C 12.74 lli.75 12.74 25.20 0.845 12.74 10.11 12.74 50.74 0.822 12.74 9.51 CI'\
14.74 16.37 0.909 14.74 11.31 14.74 21.31 0.894 14.74 11.18 14.74 26.41 0.886 14.74 10.60 lofo.H 53.24 0.863 14.74 9.98 \0
16.74 16.91 C.93S 16.74 11.69 16.110 22.02 C.924 16.74 11.55 16.74 27.45 C.920 16.74 11.01 16.74 55.21 0.894 16.74 lC.35
18.74 17.33 0.963 18.74 11.98 18.74 22.18 0.956 18.74 11.95 18.74 28.25 0.947 18.74 11.34 18.74 57.50 0.932 18.74 10.78
20.74 17.84 0.991 20.74 12.33 20.74 23.25 0.976 20.74 12.2C 20.74 29.00 C.972 2U.74 11.64 20.74 59.13 0.958 20.74 11.08
22.74 17.99 1.000 22.74 12.43 22.74 23.70 C.995 22.74 12.44 22.74 29.55 C.991 22.74 11.86 22.74 60.29 0.917 22.74 11.30
24.74 17.94 C.997 24.74 12.4C 24.74 23.82 1.000 24.14 12.5C 24.74 29.82 1.UlIO 24.74 11.97 24. H 61.25 C.992 24.74 11.1tE
26.74 18.00 1.000 26.74 12.44 26.74 29.~3 1.0liO 26.74 11.97 26.74 61.73 1.000 26.74 11.57

GLATTE ZONE 28.74 61.48 0.996 28.74 11.52
GLATTE ZONE GLATTE ZONE

YIMMI UICM/SI U/UMAX Y+ U+ GLATTE ZONE
YIMMI UICM/SI U/UMAX Y+ U+ YIMM) CI! CM/SI U/UMAX Y+ U+

d.37 o.9u u.2'iu 4.92 4.B9 Y(MMI UICM/SI U/UMU Y+ U+
0.31 3.21 0.179 3.39 3.30 0.3B 7.02 0.295 5.u7 4.97 0.37 9.51 0.319 5.74 5.74
0.3B 3.44 C.191 3.48 3.53 0.39 7.14 u.30-.l 5.21 5.Ub 0.38 9.61 0.322 5.91 5.80 0.37 29.61 0.480 10.84 9.34
0.39 3.66 C.203 3.58 3.75 J.4l 7.26 O.,u5 ~.36 ~.14 0.39 9.54 C.320 6.08 5.76 0.3B 29.92 0.485 11.17 9.44
0.41 3.86 C.214 3.68 3.96 0.42 7.36 0. HO 5.51 5.22 0.41 10.19 0.342 6.25 6.15 0.39 30.30 0.491 11.50 9.56
0.42 3.87 0.215 3.76 3.96 0.43 7.4~ u.3l4 5.65 5.3u 0.42 10.2 Ci 0.342 6.43 6.16 0.41 30.60 0.4"6 11.82 9.65
0.43 4.06 0.226 3.88 4.16 0.5-.1 ~.34 O.35U 6.65 5.9u 0.43 11.03 0.370 6.60 6.b6 0.42 31.24 0.506 12.15 9.86
0.50 4.45 0.247 4.57 4.57 -.I.bl 9.57 0."J2 b.05 6.77 U.50 11.67 O. 3S 1 7.76 1.C5 0.43 31.43 0.509 12.47 9.91
0.61 5.43 0.302 5.53 5.57 0.71 10.67 u.443 9.4~ 7.55 0.61 13.49 0.452 9.39 8.15 0.50 33.63 0.545 14.68 10.61
ü.71 6.15 0.342 6.47 b.3l 1.1.92 l2.54 J.526 12.13 8.B7 0.71 15.00 0.5"3 10.99 9.06 0.61 36.41 0.590 17.76 11.49
0.92 7.61 0.423 8.33 7.81 1.12 13. Sl 'J. jdO 14. dl 9.78 0.92 17.48 0.586 14.15 lC.55 0.71 38.46 0.623 2U.76 12.13
1.12 8.76 0.487 IU. 18 8.99 1. 3~ l5.04 0.631 17.40 lu.65 1.12 18.78 0.630 17.28 11.34 0.92 41.65 C.675 26.16 13.14
1.32 9.53 0.5,0 l2.01 ~.78 l.82 10.92 0.710 24.0') 11.98 1.32 20.04 C.672 20.40 12.10 1.12 43.94 0.712 32.67 13.8t
1.82 11.96 0.665 l6.51 12.27 2.32 16. JS 0.759 30.7u 12.80 1.82 22.01 0.738 28.11 13.29 1.32 45.17 C.732 38.56 14.25
2.32 13.50 C.150 21.04 13.85 2. ~2 1 d. "14 J.795 37.31 13.41 2.32 23.03 0.772 35.82 13 .91 1.82 47.70 0.773 53.14 15.05
2.82 14.00 0.778 25.56 14.35 3.32 19.48 ,j.8 1g 43.9L 13.19 2.82 24.24 0.813 43.53 14.64 2.32 49.66 0.604 67.72 15.67
3.32 14.64 C.813 30.es 15.02 3. d2 l'i.SB 0.~34 5u.53 14.u7 3.32 24.79 0.831 51.24 14.97 2.82 51.42 0.833 82.09 16.22
3.A2 15.03 0.835 34.62 15.41 4.H 2J.34 0.854 57.13 14.40 3.82 25.57 0.857 58.95 15.44 3.32 52.61 0.852 96.63 16.6C
4.32 15.40 0.856 39.15 15.79 5.32 21.4u 0.098 70.35 15.15 4.32 25.91 0.868 66.66 15.64 3.82 53.91 0.873 111.17 17.01
5.32 15.95 C.886 48.2u 16.35 6.32 21.96 0.922 83.51 15.54 5.32 26.9" 0.905 82.07 lc.3C 4.32 54.90 0.889 125.71 l7.32
6.32 16.52 0.918 57.26 16.94 1. 3l. 22.50 0.944 96.7b 15.93 6.32 21.51 0.922 97.49 l6.61 5.32 56.72 0.919 154.79 17.9li
7.32 16.70 0.928 66.32 17.13 A.3~ 22.67 ",.952 l1u.OJ 16.J5 7.32 28.11 0.942 112.S1 16.97 6.32 58.31 0.945 183.86 19.4C
8.32 17.04 C.946 75.31 17.47 9.32 23.l5 0.972 123.21 16.39 8.32 28.69 0.962 128.33 17.32 7.32 59.32 C.961 212.94 lE.72
9.32 17.41 0.967 84.43 17.86 10.32 23.32 0.978 136.43 16.511 9.32 29.04 0.974 143.75 17.53 8.32 60.46 0.979 242.02 19.07

10.32 17.47 0.971 93.48 17.92 11.32 23.03 0.992 149.65 16.73 10.32 2".36 0.984 159. 1 7 17.73 9.32 6L.08 0.989 271.10 IS.27
11.32 17.69 0.983 lC2.29 18.14 13.32 23.33 1.000 176.51 16.87 11.32 29.58 C.992 174.59 17.86 10.3l. 61.53 C.997 300.92 19.41



P ,. 8.0 14M H = 1.0 14M B = 1.0 14M P = 8.0 14M H = 1.0 14M B = 1.0 "I' P = 8.0 MI' H = 1.0 MM B = 1.0 14M P = 8.0 MI' H = 1.0 MM B = 1.0 1414

REYNOLOSIAHL RE ,. 0.441E+C5 REYNOLOSIAHL RE ,. 0.645E+05 REYNOLOSIAHL RE = 0.995E+05 REYNOLOSZAHL RE ,. 0.131E+06
MITTL. GESCH~INO. UK • 73.27 CM/S MITTL. GESCH~INO. UK ,. 108.67 CM/S MITTL. GESCH~INO. UK = 148.26 C"/S MITTl. GESCH.INO. UK • 197.68 CM/S
MITTL. PROFILGESCH •• UP = 77.84 CM/S MITTl. PROFILGESCH~. UP = 116.19 C"/S MITTl. PROFILGESCH~. UP = 160.32 CM/S MITTL. PROFILGESCH~. UP ,. 213.83 CM/S

vOLUMETR. KANALHOEHE HV ,. 39.875 "I' vOLUMETR. KANAlHOEHE HV = 39.875 14M VOlUMETR. KANALHOEHE HV a 39.875 MI' VOLUMETR. KANALHOEHE HV = 39.875 MI'
PROFILLAENGE RAUH lR = 30.000 MI' PROFILLAENGE RAUH LR = 30.427 MI' PROFILLAENGE RAUH LR = 31.0'06 MI' PROFILLAENGE RAUH LR • 31.'058 MI'
PROFILlAENGE GLATT LG = 9.875 MI' PROFILLAENGE GLATT LG ,. 9.'048 MI' PROFILlAENGE GLATT LG = 8.829 MI' PROFILLAENGE GLATT LG = 8.417 14M

SCHU8SP.GESCH•• RAUH UxR = 8.03 CM/S SCHUBSP.GESCH••RAUH UXR = 1l.96 CM/S SCHUBSP.GESCH •• RAUH UXR = 16.52 CM/S SCHU8SP.GESCH•• RAUH UXR a 22.22 CM/S
SCHU8SP.GESCH •• GLATT UxG = 4.61 CM/S SCHUBSP.GESCH••GLATT UxG = 6.66 CM/S SCHU8SP.GESCH•• GLATT UxG = 8.81 CM/S SCHU8SP.GESCH•• GLATT UXG ,. 1l.49 CM/S
NULLSCHU8SPANNUNG LR/H\! = 0.7523 NULLSCHU8SPANNUNG LR/HV ,. 0.763J NUlLSCHU8SPANNUNG LR/HV = 0.7186 NULLSCHU8SPANNUNG LR/HV = 0.7889

RAUHE ZONE RAUHE ZONE R4UHE ZONE RAUHE ZONE

YIMM) UICM/SI U/UMAi Y/H U+ YIMM) UICM/SI U/UMAx Y/H U+ YIMM I UICM/SI U/UMAX Y/H U+ YIMM) UICM/SI U/UMAX Y/H U+

2.23 39.52 0.429 2.23 4.92 2.23 6 u. 7 I 0.442 2.23 5.08 1.76 74.15 0.393 1.76 4.49 1.76 94.41 0.376 1.76 4.25
2.73 42.8C 0.464 2.13 5.33 2.73 66.73 0.486 2.13 5.58 2.26 86.08 0.456 2.26 5.21 2.26 113. 35 C.'t52 2.26 5.10
3.23 46.83 0.508 3.23 5.83 3.2i 72.u5 0.524 3.23 0.D3 2.76 93.93 0.497 2.76 5.6<; 2.76 124.07 0.494 2.76 5.58
3.73 50.66 0.550 3.73 6.31 3.73 76.59 0.558 3.73 6.41 3.26 101.08 0.535 3.26 6.12 3.26 133.70 C.533 3.26 6.02
4.73 55.43 0.601 4.13 6.9C 4.73 83.4() 0.607 4.7j 6.98 3.76 107.58 0.570 3.76 6.51 3.76 141.65 0.564 3.76 6.38
5.73 59.97 0.t.51 5.73 7.47 5.73 90.U5 0.655 5.73 7.53 4.76 116.71 C.618 4.76 7.07 4.76 153.89 0.613 4.76 6.93
6.73 62.80 0.681 6.13 7.82 6.73 94.15 0.085 6.73 7.87 5.76 123.65 0.655 5. U 7.49 5.76 163.70 0.652 5.76 7.37
8.73 68.08 0.739 S.13 8.4E B.n 101.35 0.738 8.13 8.48 6.76 129.61 0.687 6.76 7.85 6.76 172.29 0.686 6.76 7.75

10.73 73.20 0.794 Iv.73 9.12 10.73 lu7.43 0.1d2 10.73 8.98 8.7C 140.28 C.743 6.76 8.4<; 8.76 186.14 0.742 8.76 8.38
12.73 76.79 0.833 12.13 <;.56 P.73 112.95 0.822 12.73 9.45 10.70 149.71 C.793 1'.7t 9.0C: 10.76 1<;0.74 0.784 10.76 8.85
14.73 79.42 0.862 14.73 <;.S<; 14. /3 118.27 O.Cl61 14.73 9.89 12.76 156.24 0.827 I;:. H 9.46 12.76 207.04 0.825 12.76 <;.32
16.73 82.53 C.895 16.73 10.28 16.73 122.79 0.?94 1".73 lu.27 14.70 162.40 C.860 14.76 <;.83 H.76 215.88 0.860 14.76 9.72 "lR.13 85.64 0.929 18.73 lC.67 18.73 126.54 0.921 18.13 10.58 16.76 167.89 0.88<; 16.76 10.16 16.76 223.93 0.892 10.76 lC.08 0
20.73 87. <;2 0.954 20.73 10.95 20.73 13 (Jo29 0.94b 20.73 lü.90 18.76 172.94 C.916 18.76 10.41 18.76 231.12 0.921 18.76 10.40
22.73 89.95 0.976 22.73 11.2C 22.73 1,2.85 0.967 2-<.13 1I.11 20.76 177.8t. 0.942 2u.76 10.71 20.70 237.49 C.946 20.76 10.6<;
24.73 91.35 0.991 24.13 11.38 24.73 13 'je 63 0.989 24.7 j 1I.j6 22.76 182.06 C.964 22.76 11.ü2 22.76 243.31 0.969 22.76 10.95
26.73 92.17 1.000 26.73 11.48 2<'>. fj 137.36 1.0UU 26.73 11.49 24.76 185.64 0.983 24.76 11.24 24.76 247.19 C.985 24.76 1l.U
28.73 92.u4 0.999 28.73 11.4~ 28.73 131.09 u.998. 2b. 7 j 11.47 26.76 188.41 C.<;<;7 26.76 11.41 26.76 250.58 0.998 26.76 11.26
29.73 <;1.S5 0.998 2'7.73 11.45 29.73 136.76 U.995 ~'-;. 73 11.44 28.76 188.89 1.000 28.76 11.44 28.76 251.02 1.000 26.76 11.30

2'l.76 187.63 0.993 2<;.76 1l.36 29.76 250.46 C.998 29.76 1l.27
GLATTE ZO"E GLATTE ZOf';E 30.76 187.14 C.991 3u.76 1l.33 30.76 250.18 0.997 30.76 1l.U

~IMM I UIC"/SI U/UMAX Y+ U+ YIMMI UICM/SI U/UMAX Y+ U+ Gl ATTE ZC"E GLA TTE ZONE

0.37 51.31 0.557 15.87 11.14 0.37 83.67 0.609 22.63 12.56 YI 14M I UICM/SI U/U"AX Y+ U+ YIMMI UIC"/SI U/UMAX Y+ U+
ü.38 51.64 0.560 16.36 11.21 0.38 83.91 C.611 B.31 12.59
0.39 52.14 0.566 16.83 11.32 0.39 84.38 0.614 24.00 12.6~ 0.31 122.63 0.649 34.37 13 .'l2 0.37 167.61 0.668 44.12 14.58
0.41 52.66 C.511 17.31 11.43 0.41 85.15 C.620 24.61 12.78 0.38 122.91 C.651 35.33 13.95 0.38 167.84 0.66'l 45.46 14.60
0.42 52.94 0.574 17.7E 11.49 0.42 85.96 0.626 25.35 12.9C G.39 123.61 0.655 36.36 14.IH 0.39 168.64 0.672 46.68 14.67
0.43 53.46 C.580 18.25 1l.61 0.43 86.20 C.621 26.02 12.94 0.41 124.11 0.657 37.39 14.0<; 0.41 169.22 0.674 48.00 14.72
0.44 53.96 0.585 18.12 11. 72 ü.44 87.UO 0.633 26.68 13.06 0.48 127.'07 C. 6 75 44.44 14.47 0.'02 169.78 0.676 49.31 14.77
0.51 ::>6.79 0.616 21.94 12.33 0.51 8'7.88 0.654 31.28 13 .4<; 0 .. 59 130.92 0.6'l3 54.22 14.86 0.48 172. 'l4 0.689 56.'l1 15.05
0.62 5<;.89 C.650 26.44 l~.GG 0.62 <;3.15 C. 6 78 37.6<; 13.98 0.69 134.21 0.111 63.82 15.24 0.59 177.76 0.708 69.43 15.47
0.72 61.82 0.671 30.87 13.42 0.72 'l5.62 C.6'l6 43.<;9 14.35 u.9ü 138.93 0.736 82.73 1::>.77 0.69 181.79 0.724 81.72 15.82
0.93 65.16 0.707 39.60 14.15 0.'73 99.07 0.721 56.45 14.87 1.10 142.86 C. 156 101.45 16.22 0.90 lS8.54 0.751 105.95 16.41
1. I 3 67.50 0.732 48.50 14.65 1.13 102.4u C.745 68.19 15.31 1.30 146.71 0.777 12u.CS 16.66 1. 10 193.70 C.772 129.<;2 16.85
1.33 69.63 0.75::> 57.16 15.12 1.33 104.68 0.762 81.08 15.71 1.8 J 154.0L 0.S15 16".19 11.48 1.30 198.67 0.791 153.1S 17.2<;
1.83 73.22 0.194 78.60 15.90 1.83 110.21 0.802 111.49 16.54 2.30 15<;.67 0.845 211. 19 18.13 1.8 C 208.20 0.829 212.83 18.12
2.33 75.14 0.822 10U.04 16.44 2.33 114.27 0.832 142.25 11.15 2.80 164.09 0.869 257.11 18.63 2.30 215.43 C.858 271.21 I S. 74
2.83 18.U5 0.847 121.49 16.95 2.83 117.68 0.857 172.74 17.66 3.30 167. 'l7 0.88<; 303.75 19.01 2.80 221.36 0.882 330. 10 19.U
3.33 8C.Ü8 (J.86<; 142.93 i7.3E 3.33 120.52 0.817 203.22 18.0S 3.RJ 111.24 C.907 349.13 19.44 3.30 226.09 0.'l01 388.'l8 1<;.61
3.83 81.82 0.86b 164.37 17.76 3.83 123.06 0.896 233.71 18.47 4.30 173.99 0.921 395.71 19.75 3.80 230.50 0.916 447.86 20.06
4.33 83.28 0.903 185.01 16.il8 4.33 125.29 0.<;12 264.2u 18.81 5.30 178.69 0.946 487.67 20.2<; 4.30 233.90 0.932 506.75 2il.35

5.33 85.89 C.932 228.6<; 18.65 5.33 128.86 0.938 325.11 IS.34 6.30 181.81 0.963 579.04 2U.64 5.30 239.00 0.952 624.51 20.80

6.33 88.08 0.956 271.57 19.12 6.33 131.52 0.957 387.09 19.74 7.30 184.19 0.975 670.03 20.91 6.30 242.99 0.968 744.02 21.14

7.33 8<;.56 0.912 314.46 19.44 7.33 133.21 0.910 448.22 1<;.99 8.30 185.85 C.964 761.78 21.10 7.30 245.92 C.930 864.09 21.40

8.33 90.46 0.981 357.34 19.64 8.33 135.23 0.984 51u.59 20.30 8.30 248.83 0.<;91 984.72 21.65

9.33 91.45 0.992 40u.22 1'l.85 <;.33 136.24 0.992 571.86 20.45



P ~ 6.0 MM H : 1.0 MM B = 1.0 Illl P ~ 8.0 IlM H = 1.0 MM 8 : 1.0 MM P : 6.0 MIl H ,. 1.0 MI'! B • 1.0 MM r c 6.0 MM H .. 1.0 MI'! B .. 1.0 MM

REYNOLDSZAHL RE : 0.162E+06 REYNOLDSLAHL RE ,. 0.<31E:+Ot REYNCLDSZAHL RE ,. 0.256E+06 REYNOL OS ZAHL RE .. 0.354E+06
MlrTL. GESCH~INO. UK • 245.67 CM/S MITTL. GESCH.IND. UK .. 35u.36 CM/S MITTL. GESCH.IND. UK .. 3'l3.66 CIl/S MITTL. GESCHWINO. UK ,. 542.38 C.. /S
MlTlL. PRCF IlGESCH•• UP = 266.16 CM/S MITTL. PROFILGESCH"'. UP : 319.60 CM/S MITTL. PRGFILGESCH•• UP • 424.66 CM/S MITTL. PROFILGESCH•• UP .. 588.92 CM/S

VOLUMETR. KANAL~OEHE HV • 3~. 815 MM VOLUMETR. KANAL~CE~E HV = 39.675 MM VOLUMETR. KANALHOEHE HV .. 39.875 M/I VOLU/IETR. KANALHOEHE HV • 3~.615 MM
PROFILLAENGE RAUH LR = 31.765 /IM PROFILLAENGE RAUH LR • 31.'H5 /IM PROFILLAENGE RAUH LR = .:l2.143 MM PROFILLAENGE RAUH LR • 32.555 MM
PROFILLAENGE GLATT LG = B.u90 MM PROFILLAENGE GLATT LG = 7.960 MM PRGFILLAENGE GLATT LG .. 7.732 /IM PRGFILlAENGE GLATT LG .. 7.320 /IM

SCHU8SP.GESCHW.RAUH UXR • 27.13 CM/S SCHUBSP.GESCH"'.RAUH UXR .. 39.30 CM/S SCHVBSP.GESCH"'.RAUH UXR .. ""'.33 CM/S SCHU8SP.GESCHw.RAUH UXR .. 61.32 CM/S
SCHUBSP.GESC~~.GLAIT UXG = 13.9~ CM/S SCHUBSP.GtSCH",.GLßTT UXG c 19.63 CM/S SCHUBSP.GESCH•• GLßTT UXG ,. 21.14 CM/S SCHUBSP.GESCH•• GLATT UXG • 29.08 CM/S
NULLSCHUBSPANNUNG LR/ HV • U. 1\1 11 NULLSCHU6SPANNUNG LR/HV ,. U.BOu4 NULLSCHURSPANNUNG lR/HV • 0.8061 NULLSCHUBSPANNUNG LR/t<V • 0.8164

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/VMU Y/H U+ YIMM) VICM/SI U/UMAX Y/H V+ YIMMI UICM/SI U/UHAX Y/H V+ YI"Ml VleM/SI U/UMAX Y/H U+

1.16 123.65 0.392 1. 16 4.46 Z.2b 20b.J6 0.405 2.2b ,.24 2.23 224.06 0.451 2.23 5.05 2.23 31 8. 3 0 0.460 2.23 5.19
l.26 143.2B 0.454 2.26 5.11 Z.71> 223.lu lI.504 2. TI> 5.68 2.73 245.14 0.494 2. 13 5.53 2.73 346.16 0.500 2.13 5.65
2. 76 157.64 0.500 2.76 5.68 1.26 l18. '; I I). ~jq 3.26 b.u7 3.23 263.48 C.531 .:l.23 5. <;1'• 3.23 311.51 0.531 3.23 6.06
1.26 169.92 0.539 3.26 6.13 3.1!> 2 ~O. UI> U.';b7 3.11> 1).3tj 3.73 217.20 0.558 3.13 6.25 3.73 390.62 0.564 3.13 6.37
3.76 180.09 0.511 3.7b 6.49 '•• 16 273.';7 lI.blß ... 16 6.% 4.73 302.56 0.609 4.13 6.63 4.73 422.18 U.611 4.13 6.69
4.16 194.39 0.616 4.16 1.ul 5.10 292.11 0.66U 5.76 7.43 5.13 321.85 0.64B 5.13 1.26 5.13 450.41 0.6~1 5.13 1.35
5.16 206.0B 0.653 5.1t 7.43 1>.76 306. I ~ IJ. tJ91 6.7b 7.79 6.73 338.42 C.682 6.13 1.63 1>.73 411.34 0.681 6.13 1.69
6.16 216.~2 0.6~1 6.76 1.82 8.76 329.93 J.745 ~. 7b d.4U 8.13 366.07 0.131 8.13 B.26 8.73 509.19 0.736 ti.13 8.30
8.76 234.24 0.142 8.16 ~.45 lu.16 349. II I 0.7~8 IU. 76 U.llti 10.13 387.23 t.160 lu.13 8.74 10.73 538.41 O.71B 10.13 8.16

10. H 247.79 C.7B5 IC.76 ~.93 P.ll> 361.5B 0.630 12.16 9.35 12.13 408.92 0.824 12.13 ~.22 12.73 565.26 0.811 12.13 'l.22 -...IIl.76 260.01 0.824 12.11: 9.H 14.7:' 11l2.51> 0.B64 14.10 9.7j 14.73 423. /6 0.854 14.13 ~.56 14.73 588.B9 0.851 14.13 9.60 -"
14.16 210.91 0.d59 14.70 9.n Ib.76 39'). 'je) 0.d93 11>. lb lU.06 16.73 440.34 0.881 16.13 9.93 Ib.13 608.40 0.819 16.13 9. 'l2
16.76 2 BO. 72 0.890 16.11: IC.12 I ri. 71> 4U6 •.~d J.919 Ill. 10 10.35 18.13 452.6~ 0.912 18.73 10.21 I ti.13 628.86 0.909 18.13 10.26
18.76 286.95 0.916 18. 76 10.42 lO. T6 418.19 0.946 2.1.76 Ill.6b 20.13 464.21 t.~35 2u.13 10.41 20.73 645.03 0.'l32 2U.13 10.52
20.16 2'11.93 C.944 20.16 10.14 22.16 '.~6. 6q ;).964 2t.. 16 lu.db 22.13 416.52 C.~60 22.13 10.15 22.13 660.31 0.954 22.13 10.71
22.76 3(;3.98 C.964 22.16 LC .96 24.11> 4h.61 1.1.982 24.71> I L.Ob 24.73 4B5.09 0.97B 24.13 1(;.96 24.73 673.91 0.914 24.13 10.99
24.16 309.62 0.9~2 24.16 11. 17 l6.7·,. I.. '. L. 62. u.\I'~7 26.16 11.24 26.13 491.92 0.'l91 26.73 11. I C 26.13 683.30 0.98 1 26.13 11.14
26.lt H 3. 9 3 C.995 26.16 I I. 32 28.76 442.71\ 1.0llü 211.7b ll.Z1 28. n 496. 4 ~ 1.0UO 28.13 11.2C 28. n 6 d9. 5 9 0.996 2B.l) 11.25
28.76 315.49 I.OOU 28.16 11.38 29.16 442.1 'I 0.999 2\1. '70 ll.25 29.13 495.25 C.~98 29.13 11. 17 29.73 6<;11.43 (.999 29.13 11.28
29.76 31 3. ')0 C.994 29.16 11.30 30.7 b 442.2(, O. /99 3U.70 11.25 30.73 494.80 0.997 30.13 11.lt 30.13 692.14 1.000 30.13 11.2'l
30.76 313.10 C.<;92 3U.16 11.2'1 31.16 ... 4 ~,. 4 1j u.995 31.16 ll.21 31.73 493.39 C.994 31.13 11.13 31.13 689.39 0.996 31.13 11.24
31.76 311.82 0.98H 31.76 11.24 32.7) 6~4.10 (.988 32.13 11. 16

GLATTE ZOH GLATT~ ZONE
GLATTE ION~ GlAr IE LQNE

'(11414) ,JI <:14/5) U/UI'ßX Y+ U+ YI"") UICH/S) U/U"AX Y+ U+
YIMMl UlfM/SI U/UI'AX Y+ U+ YIMM) UICM/Sl U/UI4AX Y+ U+

0.31 303.35 0.685 74.29 15.46 0.37 341.31 0.1.>87 61.91 15.70

O.H 210.02 ~.6/)6 ~ 3.21 1';.01 0.36 303.80 0.686 16.54 15.46 u.38 341.66 0.688 84.39 15.71 0.31 476.97 0.669 109.02 16.40
O.3ß 21U.'.6 0.6bl 54.8.l 15.04 0.39 304.11 0.688 1H. 1~ 15.53 0.39 343.13 0.b91 86. €6 15.18 O• .lB 476.85 0.689 112.33 16.40
u.39 211.111 0.671 5b. 43 15.14 0.41 305.60 C.~9G BI. 0 I 15. ~ 1 0.41 344. H 0.6~3 119.31 15.84 O.H 479.33 C.693 115.61 16.49
0.41 212.69 0.674 58.~ J 15.20 0.'.8 313.22 0.707 96.27 15.9t 0.42 345.20 0.695 'H.15 15.8e 0.41 481.39 0.6\16 1l1l.~8 16.56
0.4B 211.16 C.bAB 68.S6 15.52 O.';'l 321.61 C.726 117.46 16.39 0.43 347.47 0.7uU 94. I ~ 15.9B 0.42 483.44 C.698 122.12 16.63
0.59 223.70 0.lU9 84.14 15.99 0.69 329.01 C. 143 138.26 16.77 0.44 348.63 0.7C2 S6.5', 16.03 0.43 4H4.49 0.100 125.35 16.66
0.6'1 228.61 C.125 "9.U3 16.14 0.90 341.12 O.77C 119.23 17.38 O.~I 356.02 0.117 113.49 16.38 0.44 466.12 0./02 128.51 16.72
U.90 236.<;5 0.15 I 128.39 16.'>3 1.lu 350.T9 C.792 219.79 11.87 0.62 365.37 0.136 13b.75 16.81 0.51 497.95 0.719 150.M 17.13
1.10 244.18 O. H4 157.4'. 11.45 1.30 359.73 0.812 260.15 18.3j 0.12 373.38 C.752 159.0 11.11 0.62 511. 7~ 0.139 181.58 11.6e
1. 30 2S0.18 0.1'13 IH6.35 11.B6 1.80 316.38 '.B50 36u.05 19.18 0.9~ 38 7.04 0.780 2l14.~2 11.80 0.12 523.46 0.156 211.91 18.00
1.8 u 2 I> 3. "4 0.834 251.31 18.8C 2.l0 ,388.46 0.871 459.90 19.79 1.13 391.13 (. BC I 249.61 18.2S 0.9~ 541.51 0.182 211.98 18.63
2.lu 212. GI) lI.H62 3211.6b 19 ... 4 2.BO 39B.72 0.1l99 ~5':1. 15 20.29 1.33 407.38 0.821 294.19 18.14 1.13 55(,.07 0.603 332.24 19.12
2.H\.! 218.71 0.U1l3 400.02 19.<;2 3.3,) 4(;5.42 0.916 659.60 20.66 I. A3 425.52 C.857 404.54 19.57 1.33 56B.13 0.621 391.51 1'1.54
3.30 784.61 \l.9Cl 412.48 20.34 3.60 412.15 C.9H 159.44 21.00 2.33 4 (.0. U4 C.886 514.89 2C.24 1.83 )ql.b4 0.855 538.45 2(.35
3.8,) 289.89 o. (~19 544.01 2u.72 4.30 418.03 0.944 659.29 21.30 2.83 44B.~1 0.904 625.24 20.65 2• .13 61C.16 0.~82 ('ll~.32 20.99
4.30 293.9B 0.932 615.53 21. UI 5.30 426.40 0.963 1056.99 21.73 3.33 456.36 0.923 135.5B 21.uE 2.83 624.93 C.903 832.20 21.49

5.30 3uO.44 u.'152 758.58 21.41 6.30 433.06 0.976 1256.69 <2.01 3.83 .. 65.31 0.937 E45.~3 21.4C 3.33 636.01 0.919 979.06 21.88

6.30 305.72 0.969 '101.62 21.85 7.30 431.21 0.S81 1458.38 22.28 4.33 471.15 0.949 ~56.28 21.b7 3.83 647.05 0.935 1125.95 22.25
7.30 309.H 0.9BO 1044.67 22.11 5.33 480.64 0.968 1176.9B 2/.12 4.33 655.01 0.946 1212.83 22.53

6.13 485.02 0.911 1394.3B 22 .31 5.33 <>66.71 0.963 1506.58 22.<;13
7.13 48'1.41 0.986 1614.56 22.51 6.33 674.94 0.915 1864.74 23.21



P = 8.0 "'M H .. 1.0 MM 8 = 1.0 HM P = 16.0 MM H = 1.0 HM 8 = 1.0 101M P = 16.0 MM H = 1.0 "'''' B = 1.0 M'" P .. 16.0 HM H .. 1.0 "'''' B " 1.0 I'!I'!

REYNOLDSZAHL RE ~ 1l.519E+06 REYNOLOSZAHL RE = v.907E+04 REYNOLDSZAHL RE = 0.121E+05 REYNOLOSZAHL RE " 0.152E+05
"'ITTL. GESCHwIND. UK " 789.72 CM/S "'ITTL. GESCHwIND. UK " 14.6~ (1'/5 "'ITTL. GESCHwIND. UK .. 19.61 CM/S MITTL. GESCHwIND. UK " 24.55 C"'/S
",[TTL. PRCFILGESCH •• UP " 862.11 CHIS MITTL. PRGF[LGESCh •• UP = 15.45 C"'IS HITTL. PROF[LGESCH•• UP .. 20.69 CHIS "'ITTL. PRCFILGESCH•• UP .. 25.53 C"'/S

VDLUMETR. KA~ALHOEHE HV .. H.875 I'M VOLUHETR. KANALHOEHE HV = 39.938 "'''' VOLUMETR. KANALHOEHE HV ~ 39.938 M'" VOLUMETR. KANALHOEHE HV " 39.938 I'!M
PROFILLAENGE RAUH LR = 32.883 MM PROFILLAENGE RAUH LR .. 21.378 MM PROFILLAENGE RAUH LR .. 23.146 "'101 PROFILLAENGE RAUH LR .. 26.194 MH
PROFILLAENGE GLATT LG = 6.992 1"101 PRGFILLAENGE GLATT LG = 18.559 "',H PROfILLAENGE GLATT LG .. 16.791 "'''' PROFILLAENGE GLATT LG .. 13.144 "'101

SCHUBSP.GESCHw.RAUH UXR = 89.44 CM/S SCHU8SP.GESCHw.RAUH UXR = 1.23 CM/S SCHUBSP.GESCH•• RAUH UXR " 1.76 CHIS SCHU~SP.GESCH •• RAUH UXR .. 2.35 CHIS
SCHUBSP.GESCH••GLATT UXG = 41.'24 CHIS SCHUBSP.GESCH ••GLATT UXG = 1.15 CI'IS SCHU6SP.GESCH•• GLATT UXG .. 1.5C CHIS SCHU8SP.GESCHw.GLATT UXG .. 1.70 CHIS
NULLSCHUBSPANNUNG LR/HV .. 0.8247 NULLSCHUBSPANNUNG LR/HV " 0.5353 NULLSCHUBSPANNUNG LR/HV " 0.5796 NULLSCHUBSPANNUNG LR/HV " 0.6559

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIM"'1 UICM/SI U/UMAX Y/H U" YIM"'I UICI'/SI U/UHAX VII-' U"

2.23 464.91 0.461 2.23 5.2( 2.35 9.14 0.542 2.35 7.92 2.35 12.74 0.527 2.35 7.24 2.33 L5.41 0.510 2033 6.56
2.73 506.57 0.502 2.73 5.66 2.85 10.54 C.580 2.85 8.57 2.85 13.70 0.567 2.85 7.79 2.83 16.33 0.541 2.83 6.95
3.23 540.95 (.536 3.23 6.05 3.35 11.13 0.619 3.35 9.05 3.35 14.35 0.594 3.35 8.16 3.33 17.14 0.568 3.33 7.3(
3.73 567.93 0.563 3.13 6.35 3.85 11.76 0.654 3.85 9.57 3.85 14.98 0.619 3.85 8.51 3.83 17.92 C.594 3.83 7.63
4.73 620.93 0.615 4.73 6.S4 4.85 12.59 0.700 4.85 10.24 4.85 15.98 0.661 4.85 9.08 4.83 19.51 0.646 4.83 8.31
5.73 658.61 0.652 5.73 7.36 5.85 13.16 0.732 5.85 10.70 5.85 17.12 C.708 5.85 9.73 5.83 20.47 0.678 5.83 8.72
6.73 692.45 0.686 6.73 7.74 6.85 13.58 0.755 6.85 11.04 6.85 17.60 0.728 6.85 10.00 6.83 21.54 0.113 6.83 9.17

,S.73 745.15 C.738 B.73 8.33 8.85 14.48 C.806 8.85 11.78 8.85 19.08 0.789 8.85 10.84 8.83 23.46 (.177 8.8~ 9.99
10.73 788.78 0.781 10.73 8.82 10.85 15.22 0.841 10.85 12.38 10.85 20.09 0.831 10.85 11."'2 10.83 24.98 lJ.828 10.83 10.64
12.73 825.97 0.818 12.73 9.2~ 12.85 15.80 C.879 12.85 12.85 [2.85 21.10 C.873 12.85 11.99 12.83 25.83 0.856 12.93 11.00 -....I
14.73 856.19 0.848 14.73 <;.57 14.85 16.74 D.'l31 14.85 13.62 14.85 21.65 0.895 14.85 12.30 14.83 26.75 0.886 14.8~ 11.40 IV
16.73 890.35 0.882 16.73 9.95 16.85 16.96 0.944 16.85 13.79 16.85 22.46 0.929 16.85 12.17 16.83 27.88 0.924 16.83 11.88
18.73 918.36 0.910 18.73 10.27 18.85 17.33 C.964 18.85 14.0<; 18.85 23.17 (.958 18.85 13.17 18.83 28.78 0.953 18.83 12.26
20.73 940.32 0.931 20.73 10.51 20.85 17.79 C.990 20.85 14.47 20.85 23.70 0.980 2U.85 13.47 20.83 29.52 0.978 20.83 12.57
22.73 962.80 C.954 22.73 10.7C 22.85 17.89 0.995 22.85 14.55 22.85 24.04 (.994 22.85 13.67 22.83 29.98 0.993 22.83 12.17
24.73 981.17 0.972 24.73 10.97 24.83 30.18 1.000 24.83 12.86
26.73 996.36 0.987 26.73 11.14 GLATTE ZONE GLATTE ZONE
28.73 1004.01 C.~'l5 28.73 1l.23 GLATTE ZONE
29.73 1006.06 0.997 29.13 11.25 YIMMI UICM/SI U/UMAX Y+ U+ YIMMI UICM/SI U/UMAX Y" U+
30. 73 100~.52 1.000 3u.73 11.29 YIMMI UICM/SI U/UMAX Y.. U+
31.1] 1002. ~5 C.993 31.73 11.21 0.37 4.59 0.256 4.07 4.01 0.37 7.97 0.330 5.33 5.32
32.73 998.00 0.989 ~2. 13 11.H G.38 5.07 0.282 4.2u 4.43 0.45 9.06 0.375 6.44 6.04 0.37 10.33 0.342 6.05 6.07

0.39 5. C8 0.282 4.32 4.43 0.56 10.37 0.429 7.~8 6.92 0.38 10.49 0.348 6.23 6.17
GLATTE ZONE 0.45 ,.26 0.2~3 4.93 4.59 0.66 11.48 C.475 9.47 1.66 u.39 10. 'l4 C.3~3 6.40 ~.44

0.56 6.14 0.341 6.10 5.36 0.87 12.~4 0.535 12.42 8.63 0.47 12.07 0.400 7.65 7.10
YI,.."') U1CM/Sl U/Uf'AX Y+ U+ 0.66 7.03 0.391 7.24 6.13 1.07 14.31 0.592 15.34 9.55 0.58 13.7'l 0.457 9.37 8.11

U. 8 7 8.56 0.476 9.50 7.47 1.27 15.23 0.630 18.23 10.1~ 0.68 15.23 0.5C4 11.06 8.95
0.37 112.73 0.706 15". 10 17.28 1.07 <J.61 0.535 11.72 8.39 1.71 17.04 0.705 25.41 11.37 0.1l9 17.15 0.568 1",3S 10.09
0.38 712.39 (.7C6 160.84 17.27 1.27 10.49 0.584 13.94 9ol~ 2.27 Le.34 0.75<; 32.57 12.24 1.09 19.41 0.643 17.69 11.42
0.39 716.22 0.70<; 165.55 17.37 1.77 u.oa C.672 1':1 ... 2 10.55 2.77 19.19 0.794 39.73 12.80 1.29 20.18 0.669 20•• 7 ll. 8 7
0.41 718.56 0.712 17u. 22 17.42 2.27 13.55 C.754 24.90 11.83 3.27 19.95 0.825 46.90 L3 .31 1.19 22.03 0.730 2':1.1.19 12.95
0.42 721.10 0.714 174.87 17.4, 2.77 14.23 C.791 30.38 12.42 3.77 20.42 0.844 54.06 13.62 2.2<; 23.38 C.775 :7.20 13.75
U.43 724.00 0.717 179.5C 17.55 3.27 14.69 0.817 35.85 12.82 4.27 20.83 0.861 61.23 13 .9C 2.79 24.37 C. 80 7 45.31 14.33
0.44 727.10 C.720 184.10 17.63 3.77 15.13 0.842 41.43 13.21 5.27 21.58 0.892 75.56 14.40 3.29 25.02 0.829 53.42 14.71
0.51 742.94 C.736 215. 7~ 18.01 4.27 15.H 0.853 47.03 13.38 6.27 21.97 C.909 89.89 14.66 3.79 25.65 0.850 61.6E 15.08
0.62 762.86 C.756 26ü.Ol 18.,0 5.27 15.82 0.880 58.32 13.81 7.27 22.47 0.929 104.22 15.00 4.29 26.02 0.862 69.81 15.30
0.72 786.62 0.179 303.53 19.07 6.27 16.23 0.903 6~.55 14.17 8.27 22.88 0.946 118.54 15.27 5.29 26.90 0.891 86.07 15.82
0.93 806.23 G.799 38~.46 1,.55 7.27 16.68 0.928 80.64 14.56 9.27 23.28 0.963 132.87 15.53 6.29 27.75 :J.919 102.33 16.32
1.13 827.31 C.82Ü 474.61 20.u6 8.27 11.01 0.946 91.50 14.85 10.27 23.51 C. ~73 147.20 15.69 7.29 28.26 0.~36 118.59 16.62
1.33 843.75 0.836 559.37 20.46 9.27 17.23 0.959 102.56 15.04 11.27 23.82 0.985 161.53 15.90 8.29 28.79 0.954 134.85 16.93
1.83 876.42 C. 868 169.19 21.25 10.27 17.50 0.973 113.62 15.21 13.27 24.13 0.998 190.19 16.10 9.29 29.24 0.969 151.11 17.19
2.33 902.25 0.8<J4 r;7~.ul 21.88 ll.27 17.61 0.979 12".68 15.37 15.27 24.18 1.000 219.38 16.13 10.29 29.55 0.979 161.37 17.38
2.83 921.91 (.913 1188.8j 22.35 13.27 11.82 C.991 145.75 15.55 11.29 2 <J. 89 0.990 183.t3 17.57
3.33 936.82 0.928 1398.65 .12.72 15.27 17.98 1.000 167.30 15.65 13.29 30.19 1.000 216.15 17.75
3.83 950.04 0.941 1608.47 23.u4
4.33 961.00 C.952 1818.28 23.30
5.33 917.44 (.968 2237.92 23. n
6.33 990.51 Co <J81 2663.83 24.02



P ~ 16.0 '"'14 H = 1.0 14M 6 = 1.0 ~~ P = 16.0 14M H = 1.0 1'1'"' 6=1.0~~ P = 16.0 14M H ~ 1.0 14M 6 " 1.0 14M P " 16.0 14M H • 1.0 14M 6 • 1.0 14M

~EYNOL OSlAHL ~E " 0.301E+05 REYNOLOSZAHL RE " 0.444E+C5 REYNOLDSZAHL RE ~ 0.691E+05 REYNOLDSZAHL RE " 0.135E+06
MITTL. GESCH~IND. U~ " 49.11 CM/S ~ITTL. GESCHwiND. UK ~ 12.42 CM/S MITTL. GESCHwIND. UK = 110.22 CM/S MITTL. GESCHRINO. UK ~ 196.3~ CHIS
MITTL. PROFILGESCH~. UP " 52.bl C,",/S MITTL. PROFILGESCH~. UP = H.5C CHIS MITTL. PROFILGESCHR. UP = 119.62 CM/S MITTL. PROFILGESCH~. UP " 213.61 CM/S

VOLUMETR. KANALHOEHE HV ~ 39.938 14M VDLUMETR. KANALHOEHE HV ~ 39.938 MI' VOLU,",ETR. KANALHOEHE HV " 39.938 14M VOLUMETR. ~ANALHOEHE HV " 39.938 14M
PROFILLAENGE RAUH LR ~ 28.305 14M PROFILLAENGE RAUH LR • 28.b29 14M PROFILLAENGE RAUH LR '" 29.499 ~M PROFILLAENGE RAUH LR " 30.114 ~M
PROflLLAENGE GLATT LG '" 11.633 "'"' PROFILLAENGE GLATT LG " 11.309 ~~ PROFILLAENGE GLATT LG " 10.4H ~M PROFILLAEhGE GLATT LG " 9.163 14M

SCHU6SP.GESCH~.RAUH UXR • 4.95 CM/S SCHU6SP.GESCH~.RAUH UXR " 1.35 CM/S SCHUBSP.GESCH~.RAUH UXR = 11.35 CHIS SCHU6SP.GESCH~.RAUH UXR " 20.56 CHIS
SCHUBSP.GESCHR.GLATT UXG " 3.18 CM/S SCHUBSP.GESCH••üLATT UXG = 4.62 CHIS SCHU6SP.GESCH••GLATT UXG • 6.15 CM/S SCHUBSP.GESCH•• GLATT UXG ~ 11.22 CM/S
NULLSCHUBSPANNUNG LR/HV ~ 0.1061 NULLSCHU6SPANNUNG LR/HV = 0.1168 NULLSCHU6SPANNUNG LR/HV " 0.1366 NULLSCHUBSPANNUNG LR/HV " 0.7706

AAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UHAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIMMI UICMI SI U/UMAX Y/H U+ YIMMl UICM/SI U/UHAX Y/H U+

2.32 30.36 0.467 2.32 6.13 1.82 45.5~ 0.495 1.82 6.21 2.32 6~.49 0.496 2.32 6.12 2.32 125.13 0.502 2032 6.09
2.82 32.28 C.518 2.82 6.52 2.32 44.53 0.483 2.32 6.0b 2.82 74.34 C.530 2.82 6.55 2.82 132.74 0.532 2.82 6.46
3.32 33.98 0.545 3.32 6.86 2.82 48.12 C.522 2.62 6.5~ 3.32 17.92 0.556 3032 6.86 3.32 140.50 0.563 3.32 6.83
3.82 35.41 C. 56 8 3.82 7.15 3.32 50.20 0.545 3.32 6.83 3.B2 82.30 0.587 3.82 1.25 3.82 146.53 0.587 3.82 1.13
4.82 38.06 0.610 4.82 7.6E 3.82 52.12 0.512 3.82 1.18 4.82 88.91 0.635 4.82 1.83 4.82 159.4C 0.639 4.82 7.15
5.82 41.23 0.661 5.82 8.32 4.82 51.13 C.627 4.82 7.86 5.82 94.39 C.614 5.82 8.32 5.d2 169.61 C.680 5.82 8.25
6.82 43.61 C.I00 6.82 8.8C 5.82 61.56 0.668 5.82 8.38 6.82 98.66 C.I04 6.82 8.69 6.82 116.84 0.709 6.82 8.6C
8.82 41.28 0.158 8.82 9.54 6.82 64.41 C.I00 6.82 8.18 8.82 105.81 0.155 8.82 ~.32 8.82 190.15 0.162 8.82 9.25

10.82 49.59 C.195 10.82 10.01 8.82 69.59 0.155 8.82 9.41 10.82 112.48 0.803 10.82 9.91 lC.82 200 .. 69 0.804 lv.82 9.16
12.82 52.11 0.846 12.82 10.64 10.82 13.12 0.800 10.82 10.03 12.82 111.32 C.837 12. E2 10.34 12.82 209.15 0.838 12.82 10.11
14.82 54.58 0.876 14.82 11.02 12.82 11.60 0.842 12.82 1C. 56 14.82 121.59 0.868 14.82 10.11 14.82 217.42 0.812 14.82 10.58 -..J
16.82 56.49 0.906 Ib.82 tl.4C 14.82 79.81 0.866 14.82 10.86 16.82 125.75 C. 89 7 16.82 11.08 16.82 224.89 0.901 16.82 10.94 W
18.82 58.24 C.934 16.82 tl.76 16.82 82.83 0.899 16.82 tl.27 18.82 129.79 C.926 18.82 11.43 18.82 231.46 0.928 18.82 11.26
20.82 59.83 0.960 2u.82 12.08 18.82 85.34 C.926 18.82 11.62 20.82 132.84 0.948 20.82 1l.7C 20.82 238.21 0.955 20.82 11.59
22.82 61.13 0.981 22.82 12.34 20.82 88.02 C.955 20.d2 tl.98 22.82 136.29 C.913 22.82 12.01 22.82 243.07 0.974 22.82 11.82
24.82 61.94 C.994 24.82 12.5C 22.B2 8~. 70 0.913 22.82 12.21 24.82 138.52 C.989 24.82 12.2(; 24.82 246.78 0.989 24.82 12.00
26.82 62.34 I.Wüu 26.82 12.5E 24.B2 91.30 C.991 24.82 12 .43 26.82 14C.13 1.000 26.82 12.34 26.82 249.47 1.000 26.82 12.13

26.82 92.14 1.000 26.82 12.54 28.82 139.52 C.996 28.82 12.2~ 28.82 248.95 C.9'18 28.82 12.tl
GLA TTE ZONE 2'1.82 248.54 0.996 29.82 12.09

GLATTE ZONE GLATTE ZONE 30.82 247.58 0.992 30.82 12.04
YIMMI UICM/SI U/U~AX Y+ U+

YIM~1 UICM/SI U/U~AX Y+ u+ YIMMI UICM/SI U/UMAX Y+ U+ GLATTE ZCNE
0.31 3G.45 C.488 11.38 ~.59

0.38 30.62 C.491 11.73 9.64 0.37 51.82 0.562 16. 19 tl.22 0.37 86.54 0.618 24.31 12.82 YIMMI UICM/SI U/UMAX Y+ U+
0.39 30.91 C.497 l2.07 9.75 O.jB 52.55 C.570 16.68 11.38 0.38 86.90 C.620 25.05 12.87
0.41 31.52 0.506 12.41 ~.92 0.39 52.82 0.573 17. 17 tl.44 0.3<J 87.54 C.625 25.76 12.96 0.37 163.77 C.656 44.39 14.60
0.48 B.92 0.544 14.75 10.68 0.41 53.29 C.578 17.65 11.54 0.41 88.13 0.629 26.51 13.ü5 0.38 164.30 C.65~ 45.74 14.65
0.59 37.04 0.594 11.99 11.6 ~ 0.48 56.33 C.611 ZC.98 12.2v 0.48 91.67 0.654 31.50 13.58 0.39 165.18 0.662 47.07 14.12
0.69 38.83 0.623 21.18 12.23 0.59 5'1.45 O.64~ 2~.6u 12.87 0.59 94.75 C.616 38.44 14.03 0.41 165.87 0.665 48.4U 14.79
0.90 41.84 0.671 27.46 13.17 0.69 61.63 C.66~ 30.13 13.35 0.69 97.28 0.694 45.24 14.41 0.42 166.56 C.668 49.61 14.85
1.l0 43.66 0.700 33.67 13.74 0.90 64.60 0.101 39.05 l.3.9~ 0.90 101.35 G.723 56.65 15.01 0.43 161.13 C.670 50.92 14.90
1.31) 45.44 0.729 39.8, 14.31 1.10 67.14 0.729 47. 89 14.54 1.10 104.03 C.742 11.93 15.41 0.48 170.15 C.682 57.26 15.17
1.80 47.71 C.765 55.16 15.02 1.30 68.83 0.747 56.l:9 14.91 1.30 106.82 C.762 85.14 15.82 0.59 174.,2 C.l00 69.86 15.56
2.30 %.18 0.805 7G.45 1,.80 1.80 72.11 C.783 78.46 15.62 1.80 111.73 C.191 117.83 16.55 0.69 118.60 C.716 82.23 15.92
2.80 51.63 C.828 85.75 16.25 2.30 14.71 0.811 100.21 16.18 2.30 llb.28 C.830 150.5 1 17 .22 0.90 184.95 0.141 106. E5 16.49
3.30 52.84 C.848 IOG.80 16.64 2.80 71.10 0.837 121.67 16. n 2.80 119.60 C.853 183. 18 17.11 1.1 J 190.U3 C.762 131-33 16.94
3.80 54.ub 0.867 l1b.06 17.02 3.30 1'1.24 C.860 144.08 17.16 3.30 122.31 C.873 215.86 18.11 1.30 1'14.83 0.781 155.81 17.37
4.30 55.00 C.882 1 ~ 1.32 17.32 3.80 80. '1 1 0.818 165.89 17.52 3.80 125.13 0.8'13 248.53 18.53 1.80 204.36 0.1319 216.14 18.22
5.30 56.62 C.908 10.84 11.83 4.30 82.37 C.894 1137.70 11.84 4.30 121.16 C.907 281.21 18.83 2.30 2tl.46 C.B48 216.71 18.85
6.30 58.13 C.932 192.36 18.3G 5.30 Bio. 84 C.921 231.31 18.31 5.30 130.52 0.931 346.56 19.33 2.80 217.30 0.871 336.7~ 19.37
7.30 59.30 0.951 222.81 18.67 6.30 86.88 0.943 274.~3 lB.82 6.30 133.45 (.952 411.91 19.76 3.10 222.05 0.890 397.18 19.79
8.30 60.21 0.966 2'4.01 18.96 1.10 88.32 0.958 318.55 19.13 7.30 135.60 C.96B 477.26 20.C8 3.80 226.91 0.910 456.~5 20.23
9.30 60.96 0." 78 284.60 19.2C 8.30 89.59 0.912 362.17 19.4C 8.30 137.21 0.919 542.62 20.32 4.30 229.88 0.921 515.83 20.49

10.30 61.53 0.981 315.19 19.37 9.30 90.54 0.983 4u6.18 19.61 9.30 138.36 C.987 601.91 2C.4~ 5.30 235.'12 C.946 U5.1l 21.03
11.30 61.'14 C.994 345.78 19.50 10.30 91.45 0.992 450.50 1~.81 10.30 139.03 0.9'lZ ,,73.32 20.5~ 6.30 240.43 0.964 755.58 21.43

11.30 91.60 0.994 4<;4.23 19.84 7.30 243.70 0.917 813.44 21.72
8.30 245.87 0.986 993.04 21.92



P = 16.0 MI" H " 1.0 MI" B " 1.0 MI" P .. 16.0 MI" H = 1.0 MI" B .. 1.0 MI" P = 12.0 MM H = 3.0 MM B .. 3.0 MI" P .. 12.0 MM H '" 3.0 MM e .. 3.0 MM

REVNOLOSZAHL RE • 0.241E+06 REVNOLOSZAHL RE = 0.535E+06 REVNOL OSZAHL RE " 0.984E+04 REVNOLOSZAHL RE " 0.1341:+05
MITTL. GESCH.INO. UK = 352.27 CM/S MIITL. GESCH.INO. UK = 785.54 CM/S MITTL. GESCH.INO. UK .. 14.99 CM/S MIITL. GESCH.INO. UK .. 20.11 CHIS
MIIIL. PROFILGESCH •• UP '" 382.34 CM/S MITTL. PROFILGESCb•• UP = 859.94 CM/S MUll. PRGFILGESCH•• UP = 15.29 CM/S MITTL. PROFILGESCH•• UP '" 20.98 CHIS

~OLUMETR. KANALHOEHE H~ '" 39.938 MM ~OLUMETR. KANALHOEHE H~ '" 39.938 MM ~OLUMETR. KANALHOEHE H~ = 39.250 MI" ~OLUHETR. KANALHOEHE H~ = 39.250 MH
PROFILLAENGE RAUH LR = 31.223 MI" PROFILLAENGE RAUH LR " 32.159 MI" PROFILLAeNGE RAUH LR .. 29.302 MM PROFILLAENGE RAUH LR .. 28.535 HM
PROFILLAENGE GLATT Li> .. 8.714 MI" PROFILLAENGE GLATT LG .. 7.778 MI" PROFILLAENGE GLATT LG '" 9.948 MI" PROFILLAENGE GLATT LG '" 10.715 MH

SCHUBSP.GESCH •• RAUH UXR .. 36.70 CM/S SCHU8SP.GESCH •• RAUH UXR = 82.50 CM/S SCHUBSP.GESCH•• RAUH UXR " 1.76 CM/S SCHU8SP.GESCH•• RAUH UXR " 2.32 CM/S
SCHU8SP.GESCH••GLATT UXG .. 1... 39 CM/S SCHUBSP.GESCH •• GLATT UXG " 40.57 CM/S SCHüBSP.GESCH ••GLATT UXG " 1.02 CM/S SCHU8SP.GESCH ••GLATT UXG " 1.42 CHIS
NULLSCHüBSPANNUNG LR/H~ • 0.7818 NULLSCHUBSPA~NUNG LR/H~ " \l.8052 NULLSCHU8SPANNUNG LR/H~ '" 0.7465 NULL SCHUB SPANNUNG LR/H~ .. 0.7270

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIMM) UIC'I/S1 U/UMAX V/H U+ VIM.'" I UICM/SI U/UMAX v/H U+ VIMM I UICM/SI U/UMAX V/H U+ VIMMI UICM/SI U/UHAX V/H U+

2.32 221.93 0.498 2.32 6.05 2.32 loB B. 75 0.490 2.32 5.92 3.10 7.14 0.365 1.03 4.06 3.10 9.28 0.354 1.03 4.01
2.82 238.44 0.535 2.B2 6.5C 2.82 531.41 0.533 2.82 6.44 4.1G 9.17 C.410 1.37 5.22 4.10 12.35 C.471 1.37 5.33
3.32 251.90 0.565 3.32 6.8/: 3.32 557.89 C.559 3.32 c.76 5.1 U 10.41 0.533 1.70 5.92 5.10 13.51 0.515 1.70 5.83
3.82 263.81 0.592 3.82 7.1S 3.82 583.10 0.585 3. 8~ 1.07 6.10 ll.43 0.585 2.03 6.50 6.10 15.19 0.579 2.03 6.56
4.82 2B4.29 0.638 4.82 7.75 4.82 629.B8 0.632 4.B2 7.64 8.10 13.u9 0.67u 2.7v 1.45 8.10 17.57 0.670 2.70 7.58
5.82 300.23 0.673 5.82 8.1 B ';.82 666.97 0.669 5.82 B.08 10.10 14.12 0.723 3.37 8.03 10.10 19.18 C.132 3.37 8.2B
6.82 314.69 0.706 6.82 8.58 6.82 698.11 0.7UO 6.82 8.46 12.10 15.32 C.784 4.03 8.71 12.10 20.54 0.784 4.03 8.87
8.82 337.21 C.756 8.82 9.19 8.82 751.12 0.753 8.82 9.1C 14.10 16.20 0.829 4.70 9.21 14.10 21.85 0.834 4.70 9.43

10.82 356.72 0.800 10.82 9.12 10.82 190.69 0.793 10.82 9.58 16.10 17.04 0.872 5.31 9.69 16.10 23.24 C.B87 5.37 10.03
12.B2 3/3.20 0.831 12.82 10.17 12.82 823.79 0.826 12.82 9.99 IB.I0 11.89 0.916 6.03 10.17 18.10 24.18 0.922 6.03 10.41,
14.82 386.67 0.867 lIo.82 10.54 14.82 851.42 C.860 14.82 10.39 20.1\l 18.75 C.960 6.70 10.66 20.10 21,.11 0.91,3 6.70 10.6/ .....
16.82 399.53 0.896 16.82 10.89 16.82 889.45 0.892 16.82 10.78 22.10 18.99 0.972 7.37 10.80 22.1u 25.56 0.975 7.31 11.03 ~

18.82 409.22 0.918 18.82 11.15 18.82 915.81 C.918 18.82 11.1(; 24.10 19.38 0.'192 8.03 11.02 21,.10 25. B8 0.981 8.03 11.11
20.82 420.77 0.944 20.82 11.107 20.H2 933.72 C.936 20.82 11.32 26.1 Ü 19.53 1.000 8. /0 11.11 26.10 26.21 1.000 8.70 11.32
22.82 429.31 0.963 22.82 11.70 22.82 956.21 0.959 22.82 11.59 28.10 19.19 0.982 9.37 10.91 28.10 25.95 0.990 9.37 11.21
21,.82 437.22 C.980 24.82 11.91 24.82 973.58 0.976 24.82 11.BC 29.10 19.08 0.977 9.7C 10.85
26.82 443.06 0.994 26.82 12.01 26.82 991.74 0.995 26.82 12.02 GLATTE ZONE
28.82 445. ~3 1.0UO 28.82 12.15 28.82 9~5.96 0.999 28.82 12.01 GLATTE ZG~E

29.82 444.0L 0.996 29.82 12.10 29.82 9~ 7.13 1.0~0 29.82 12.0S 'rIMMI UIGM/SI U/UMAX V~ U+
30.82 442.63 0.9~3 30.82 12.0c 30.82 996.84 1.000 30.82 12.08 VIMMI ellCM/SI U/UMAX V+ U+

31.82 996.17 0.9~9 31.82 12.ele 0.41 1.74 0.295 6.01 5.46
GLATTE ZONE 0.41 3.96 0.203 4.33 3.86 0.52 8.63 0.329 7.5~ 6.08

GLATTE ZONe 0.52 5.22 0.267 5.47 5.10 0.62 10.28 0.392 9.13 7.24
VIMMI UICM/SI U/UMAX Y+ U~ 0.62 5.71 0.293 6.58 5.5B 0.73 11.79 C.450 10.64 8.31

YIMM I UIC~/SI ü/UMAX V+ U+ 0.73 6.93 C.355 7.67 6.76 0.93 14.01 0.535 13.64 ~.87

0.31 300.99 0.615 16.36 15.52 0.93 8.61 0.441 ~.82 8.41 1.14 15.56 0.594 16.60 lC.96
0.38 302.66 0.679 78.68 15.61 0.37 702.16 0.705 158.69 17.32 1.14 9.~5 0.510 Ll.96 ~. 71 1.34 16.81 0.641 19.60 11.85
0.39 303.63 C.681 80.9B 15.66 iJ.38 705.81 C.7U8 163.51 17.40 1.34 11.45 0.586 14.08 11.18 1.84 19.06 C.727 26.92 13.43
0.41 304.43 0.683 83.27 15.70 0.39 108.31 0.710 168.29 17.4<'. 1.84 13.38 0.685 19.34 13.06 2.34 20.23 u.712 34.24 14.U
0.48 311.63 0.699 98.96 16.07 0.41 108.0~ 0.71u 173.04 11.45 2.34 14.65 0.750 24.60 14.30 2.84 21.12 C.806 41.57 14.8B
O. '; 9 319.69 0.717 120.74 16.49 0.42 710.70 0.713 177./7 17.5" 2.84 15.42 0.789 29.87 15.05 3.34 21.84 0.833 4~.CO 15.3~

0.69 321.13 C.734 142.11 16.87 0.43 713.04 C.715 182.47 17.57 3.34 15. ~ 7 0.818 35.13 15.% 3.84 22.49 0.858 50.48 15.85
0.90 B9.11 0.76L 183.8C 17.50 0.4B 726.39 0.728 205.65 17.90 3.84 16.56 0.848 40.39 16.11: 4.34 22.16 0.B68 63.8: 16.04
1.10 348.95 0.783 225.40 18.ÜO 0.59 148.56 0.751 250.92 l8.45 4.34 16.86 0.863 45.65 16.45 5.34 23.52 0.8~1 18.92 16.51
1.30 356.88 0.900 266.17 18.41 0.69 765.27 0.767 2~5.:3 18.86 5.34 17.38 C.890 56.18 L6.96 6.34 24.16 0.922 ~3. 70 17.02
1.80 373.31 0.831 368.38 19.26 0.90 190.76 0.793 382.86 19 .4~ 6.34 17.92 0.918 66.10 17.4~ 7.34 24 • .:3 C.~40 108.49 11.36
2.30 384.96 0.863 470.54 19.86 1.10 812.11 0.814 469.52 20.02 1.34 18.3\l 0.931 77.22 11.86 8.34 25.13 0.959 123.27 17.11
2.80 395.53 0.8B1 572.7L) 20.40 1.30 829.20 0.832 555.13 20.44 8.34 18.67 0.956 87.95 18.22 ~.34 25.40 C.969 138.05 17.8~

3.30 403.28 0.904 674.86 20.80 1.80 B64.87 0.861 169.13 21.32 9.34 18.88 0.966 98.50 L8.42 10.34 25.66 0.979 152.84 18.08
3.80 409.S9 0.919 /75.22 21.14 2.30 889.46 O. a92 ~82.42 21.92
4.30 415.44 0.932 817.14 21.43 2.80 908.12 0.911 1195./1 22.3B
5.30 424.42 0.952 1080.98 21.89 3.30 920.03 C.923 1409.00 22.6E
6.30 431.45 0.968 1284.82 22.25 3.80 933.39 0.936 1622. 2~ 23.01
7.30 436.10 C.978 1488.67 22.49 4.30 944.68 0.~47 1835.58 23.28
8.30 440.27 0.987 1692.51 22.71 5.3.:1 966.78 0.970 2262.17 23.83

6.30 9BO.J8 0.983 2688.75 24.16
7.30 9B9.85 0.993 3115.33 24.40



P K 12.0 MM H • 3.0 MM H • 3.0 "'''' P K 12.0 M'" H • 3.0 1'1'" A • 3.0 "'''' P K 12.0 M'" H • 3.0 "'''' 8 • 3.0 1'1'" P • 12.0 MH H K 3.0 "'''' B • 3.0 "''''

RFYNOlD51AHl RE • U.16IE+05 Rf,YNDlDSIAHl RE • U.32"E+05 REVNOlD51AHl ~E • 0 .... 44E.05 REYNOlDSUHl RE • 0.514E.05
MITll. GESCHwiND. UK • 2~.LO CM/S MIIll. GESCHWIND. UK • 50.j~ C""S MlllL. GESCHWIND. UK • 16.23 (,""S MIIll. GESCHwiND. UK • 101.16 C""5
Mllll. PRUEll~ESCHw. UP • 25.H'0 (""S "'I ITl. PROF Il~ESCHw. UP • 53.59 CM/S Mllll. P~OFll~ESCHw. UP • B4.25 (1'1/5 "'llIl. PROFllGESCH •• UP • 112.19 C""S

vOlUHElR. KANAlHUlHF HV • H.250 "'''' VUlUMEl~. KANAlHOEHE HV • H.HO "'''' VOlUMEI~. KANAlHOEHE HV • J9.250 "'''' VOlUHETR. KANAlHOEHE HY • 39.250 "''''
PROFlllAENGF ~AUH lR • 29.'140 ~M PROElllAENGE !lAUH lR • 30.l31 "'M PROFlllAENGE ~AUH lR K 29.124 "'''' PROFlllAENGE RAUH lR • 29.904 "''''
PROFlllAE~GE GLAII l(; • 9.ll0 "'M PROFILlAEN~E ~lAll lG • 9.119 M'" PRUFILLAENGE GLAll LG • 9.526 M'" PROFILLAENGE GLAll LG • 9.H6 "''''

SCHUBSP.GESCHw.RAUH UX~ K 2.96 CM/5 SCHUHSP.GESCH •• ~AUH UXR • 5.'IU CM/S SettUHS P. GESCI~W.RAUH UXR K B.81 CM/S SCHUHSP.GESCHW.RAUH UXR K lI.60 CHIS
SCHUBSP.GESCHw.GLATT UXG K 1.65 (;""S SCHUHSP.GfSCHw.GLATT UXG • 3.25 C""S SCHIJHSP.GESCttW.GLATT UXG • 4.9'1 (M/S SCHUBSP.GESCH ••GlAIT UXG • b.49 C""S
NUlLSCHIJBSPANNUNG LR/HY • 0.1620 NUllSCHUHSPANNUNG LR/HV • 0.1611 NUllSCHUBSPANNUNG L~ IHY • 0.1513 NULLSCHUBSPANNUNG L~/Hv • 0.lb19

RAUHE ZONE RAUHE ZONE RAUHF ZONE RAUHF ZONE

YIMMI UIOM/SI UIUMU Y/H U+ YIMMI UICM/SI U/UMAX Y/H U' VIM,.,I 1I (CM/S I U/U"'AX V/H U' VI"'M I IJlCH/SI U/UMAX Y/H U+

'.10 11.18 0.345 I. 0 ~ ~. 1ij 3.LO 23.48 0.356 1.03 3.'18 4.U6 46.56 0.451 1.35 5.29 .... 08 66.59 0.495 1.36 5.14
4.10 14.62 G.451 1.31 4.94 4. 10 79.'12 0.454 1.31 5.01 ~.06 52.40 0.515 L.65 5.'I~ 5.08 12.14 0.536 1.69 6.22
5.10 U.. '11 0.5l2 L.I0 5.12 5.10 34.7~ C.5l0 I. 70 5.80 6.06 58. 10 0.511 /.02 6.66 6.08 19.44 0.590 2.03 6.85
6.10 LH.5'" 0.512 2.03 b.21 6.10 31.06 o. 'j6) 2.03 b.28 8.06 b 1.1I 0.b60 2.. l,(_ 1.b3 8.08 119.24 0.663 2.69 1.69
8.10 21.28 0.0') 1 2.1U 1.20 8.10 4 J. l'. 0.6511 2.10 1.34 10.06 H.45 C.I21 3. 35 ~.34 10.08 91.43 0.124 3.36 E.4C

10.10 23.51 0.126 3.31 1.'15 10.10 41. HI 0.125 3.31 E.IC L7.06 19.59 0.1112 4.C7 9.04 12.08 105.26 0.182 4.03 9.01
12.lu 2~.41 o. 1 BI, 4.03 H.59 12.10 51.46 0.1131 4.03 B./2 14.06 BI,. I ~ C.H26 4.69 9."'5 \4.08 110.56 C.H21 4.69 9.53
1'0.10 11.04 0.834 4. /0 9.14 14.10 54. lu 0.8)0 4.10 9.21 16.06 H11. 4 3 0.86~ ~.35 10.G4 lo.oe 115.102 0.851 5.36 9.95
16. 1O 211. Jl 0.H14 5. j/ '1.51 10.10 51.16 0.861 5.31 9.68 IB.u!> '11.24 0.8'16 6.02 10.3~ 18.0ij 121.02 0.899 6.03 10.43
IB.IU 2'1.31 0.906 6. (·1 9.93 18.10 ~9."H 0.'110 6.03 10. L6 JO.OI> 54.61 0.';)0 6.69 10.15 70.08 124.13 0.'126 6.69 10. H -..J
10.10 30.4B 0.'l41 1,.10 10.31 20.10 61.n (. .. 9',(,; 6. lC IC.5C 22.06 91.3 1 ~.956 1.35 11.05 /2.08 128.26 0.'153 /.36 11.05 U1
72.10 \l.H 0.969 1.31 LO.6L n.lo (,J.65 0.'166 1. )1 10.18 74.06 99./5 C.980 8.02 11.33 74.08 131. B3 ~.919 8.03 Il.H
14.IU '2.0H C.'190 8.0) 10.8~ 24.10 64.96 (.986 H.03 11.01 21,. 06 10 I. 41 ~.996 8.69 11.5l 26.08 134.03 0.995 8.69 11.55
2(,. 1O 3'.40 L.OOO H. n 10.9~ 7th I 0 65.18 0.998 8.10 11.14 7H.u6 LOI.81 1.0u() '1.35 IL. 5~ lH.oe I H. 64 I.OOU 9.36 11.60
28.lu 32.21 0.'196 'I. H 10.92 2B.1u 65.91 I.OUO 'I. J1 II.Ll 19.06 LOL.60 0.9'18 '1.69 11.~4 2'1.u8 134.3U 0.991 9.69 11.57
29.10 32.Ul C. 'l'lU {J. 1U lu.H4 29.10 6~.1l0 C.99A 9.10 lid ~ 30. UB I H.2 1 0.991 LU.O j 11.51
10.10 31.80 0.981 10.03 L(). 15 ·\0. L0 65.11, C.'I9U Lu. U3 II.Uf. G1AlIFlONE

r.LArr~ LllNE
GL AlTE [(ING GL ATrF lllNf- YIM"'I UI ("/51 U/IJMAX V' U'

VIM'11 UI(""51 U/U'1A) Y+ U'
YIMM) UICM/51 U/U"AX V' U' YIMMI UI CMI S I U/UI'4AX V' U' O. H 56.16 U.5511 16.81 11. Hl

['.38 51.3lJ C.564 L1.3? I L.51 0.1I 110.27 0.5'lb 21.49 12.) 1
0.4L 10.65 u. 31 '; 1.01. 6.46 0.4 I 3/.30 C.4'lu 13.46 9.95 0.1'1 51.68 0.~61 LI. Bl 11.51 O. Je BO.IB 0.1,00 22.14 12.45
O.~2 12.61 C.~B9 (j. (".! 1.65 0.52 36. J 1 o. ~lJ l I/.ue 11.\ 'i 0.41 511.11 0.51J I U.H 11.6'1 O. \'1 81.19 C.bU 3 72.19 12.52
0.62 14.1~ 0.451 I U. 13 8. '11 U.62 \9.19 C.595 20.45 1<.01 0.45 6U. 4 8 C.594 10.31 12.13 0.4\ 83.51 0.620 14.11 12.81
O.H 16.56 0.51l 1l.51 Ll). U4 0.11 41.',7 0.0/8 23.84 ll. "16 0.51> 64.1'1 0.636 25.1~ 12.'1" 0.54 811.50 0.651 3(J.~4 13.64
O. 'I J 18. '11 0.585 L6.03 LL.5C 0.9J 44.68 C.I> 1P 30.54 I ~ .16 O.ldl lJ/.91 0.661 19.11B 13.62 0.1>4 91.8'1 0.6113 31.00 14.11
L. 14 20.';1 0.645 1".51 ll.l>!l 1.14 46.1H O. TlU H.Ill 14.41 0./6 6'1.11 0.6H5 34.54 13.95 0.14 'i1',. 45 C.I02 42.9B 14.56
1.\4 22. u9 G.6H 2 22.98 IJ.4<' I. 14 4LJ. 'j4 0.136 4 ~. 1'1 14.'15 U. '11 12.'1'1 0.111 '.. ' • 17 14.1>4 0.'15 9H. 2 3 ~. HO 54. 19 15.14
1.84 /1•• U~ 0.143 j L. 51 14.61 I. '14 51.19 U. /11 6U.15 15.11 I. L / '1~ • .l4 C. fIoO 52.'i) 15. II 1.15 101.n 0.15; 66.51 15.61
2.34 25.4'1 0./111 40.lb L5.4 I> ;~. i 4 ~J.?8 0.1100 16.51 16.4L I. \1 11.71 0.158 62.04 15.45 I. 3 ~ 103.66 G.110 113.16 15.9 e
2.84 26.42 U.HI6 48. 14 .6.U3 7.H4 5'•• 6/ 0.029 92.81 L6.82 I. U 7 ~ I. 21 O. 1911 R',.td L6.2" I.ll~ 108.H8 O.HU'I 101.05 16.1'1
3. 14 71.75 0.841 ~ 1. jJ L6.53 I. \4 5&.7 ~ 0.853 10':l.~U 11.31 7.3/ B4.11 0.826 101.22 16.81 7.35 Ill. HO G. RH 135. '14 I 1.3'1
·J.84 11.n 0.062 6~). r; 2. L(,. 9 3 j. fj'. ~ /. 11 fJ (J. H/8 Ll5.~u I 1. fJ 3 7.111 H6.'Ih u.H54 12".111 11.44 7.A5 LI6.2') 0.063 164. e2 11.92
4.14 /8.40 u. H11 14.51 11.l3 4. i4 r) R. rb 0.8'12 14l.3U 18. L( ~.i 1 11'1.04 0.815 152.40 L1. 8l 3. i 5 11'1.l"\ 0.1186 19.i./l IB.3H
5.34 29.4U v.'IO 1 '11.68 LI. H3 5.14 hO.II':1 ü.'124 L15.10 III.l~ I. Hl 90.1'1 O. d4" I 14. ~5 IR .21 3.85 121.16 0.';04 272.5'/ 18.11
6.34 30.20 0.'131 1011.86 L8. 32 (,.34 62.2'1 U.<;45 201. '11 19.1'1 4•.1 1 'Il.86 U.912 l'IA.56 IH.6l 4.35 113.'111 C. '/21 <51.48 19.11
1.34 30. Ht> 0.9~2 126.04 L8.1I 1.34 63.'>4 ';.964 241.2H 15.51 5.31 ~5.5 'I 0.<13'1 243.91 I 'I. 11 ~.3~ 121.5'1 C. '1411 304.25 L9.61
8 • .l4 31.35 O. '16/ 14i.2l 1'1.01 H.14 b4.50 0.'11'1 L14.lb 1'1.06 6.H '1/.117 0.'11> I 20'1. 1 r 1'1.62 6.35 130.06 0.91>6 3~1.02 20.05

1.31 '1 'i. 5 3 0.918 134.18 L'I.'16 1.35 132.05 0.'181 424.1'1 20.36
11.31 100.fll G.990 ~ 80. I H 20.2< 8. 3 ~ l.i 3. J1 C. '191 4H2.51 20.56
'1.31 101.25 0.9'15 425.59 20.31



P '" t2.0 MM H = 3.0 MM 8 " 3.0 MM P = 12.0 MM H = 3.0 MM 8 = 3.0 MM P = 12.0 MM H = 3.0 MP'! 8 " 3.0 MP'! P '" 12.0 MM H '" 3.0 I'M 8 a 3.0 MI'

REYNOLDSZAHL RE a 0.60tE+05 REYNOLDSZAHl RE • 0.612E+05 REYNOLDSZAHl RE .. 0.614E+05 REYNOlDSZAHl RE a 0.6t5E+05
MITTl. GESCHWIND. UK " 105.91 CM/S "ITTL. GESCHWIND. UK " t06.16 C"/S "ITTl. GESCHWIND. UK " 108.66 CM/S MITTL. GESCHWIND. UK .. 107.03 C"/S
"ITTl. PROfIlGESCH•• UP " 112.90 CI'/S MITTL. PROfllGESCHW. UP a 114.83 CM/S MITTL. PROfllGESCH •• UP " 120.5t C"/S MITTL. PRDfllGESCHW. UP " 119.60 CM/S

VOLUMETR. KANALHOEHE HV " 39.250 "I' VOlUMETR. KANAL HO EHE HV = 39.250 "I' VOLUMETR. KANAL HO EHE HV '" 39.250 MM VOLUMETR. KANALHOEHE HV " 39.250 "M
PROflLLAENGE RAUH LR " 30.663 I'M PROfl11AENGE RAUH LR " 30.529 "M PROflLLAENGE RAUH 1R .. 30.20" "M PROflLLAENGE RAUH LR .. 29.716 I'M
PRCfILLAENGE GLATT 1G " 8.567 "M PROfl1LAENGE GLATT LG .. 8.721 "" PROflLLAENGE GLATT LG = 9.046 "M PROflLLAENGE GLATT LG a 9.534 ,."

SCHU8SP.GESCH•• RAUH UXR " 12.30 CM/S SCHUBSP.GESCH•• RAUH UXR '" t2.3C C"/S SCHU8SP.GESCH•• RAUH UXR • 12.50 C"/S SCHUBSP.GESCHW.RAÜH UXR a 12.22 CM/S
SCHUBSP.GESCHW.G1ATT UXG = 6.50 C"/S SCHUBSP.GESCH •• GLATT UXG " 6.57 (M/S SCHUBSP.GESCHW.G1ATT UXG a 6.B4 CM/S SCHU8SP.GESCHW.GLATT UXG a 6.92 C"/S
NULLSCHU8SPANNUNG LR/HV " 0.7817 NULLSCHU8SPANNUNG LR/HV " 0.7778 NULLSCHUBSPANNUNG LR/HV " 0.7695 NULLSCHU8SPANNUNG LR/HV " 0.1571

RAUHE ZONE RAUHE ZONE RAUHE lONE RAUHE ZONE

YIM"I UICM/SI U/UMAX Y/H U+ YIMM) UICM/S) U/U"U Y/H U+ VIMHI UICM/SI U/UHAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+

4.03 64.59 0.471 1.34 5.25 ".03 66.04 0.473 1.3" 5.37 3." 5 63.22 0.433 1.15 5.06 4.06 65.95 0.461 1.35 5."0
5.03 H.44 0.543 1.68 6.05 5.03 76.0t 0.545 1.68 6.18 3.95 68.22 0.468 1.32 5.46 5.06 75.68 0.529 1.69 6.20
6.03 81.63 0.595 2.0t 6.64 6.03 84.29 0.60" 2.01 6.85 4.95 76.91 0.528 1.65 6.16 6.06 83."5 0.583 2.02 6.83
8.03 93.06 0.679 2.68 1.56 8.03 95.16 0.682 2.68 7.74 5.95 84.18 0.577 1.98 6.73 8.06 95.29 0.665 2.69 7.80

10.03 101.36 0.139 3.34 8.24 10.03 10".95 C.152 3.34 8.53 7.95 97.11 0.666 2.65 1.77 10.06 105.22 G.735 3.35 8.61
12.03 107.95 0.787 4.01 8.71 t2.03 111.39 C.798 4.01 9.06 9.95 105.37 0.722 3.32 8.43 12.06 111.94 0.782 ".02 9.16
1".03 113.68 0.829 4.68 9.24 14.03 111.29 0.841 4.68 9.54 11.95 113.33 G.777 3.98 9.06 14.06 120.0t 0.838 4.69 9.82
16.03 119.10 0.869 5.34 9.68 16.03 122.41 0.877 5.34 9.95 13.95 119.82 C.822 4.65 9.5E 16.06 122.88 0.858 5.35 10.06
18.03 124.11 0.905 6.0t 10.09 18.03 127.42 0.913 6.01 10.36 15.95 125.37 C.860 5.32 10.03 18.06 128.63 0.898 6.02 10.53
20.03 128.15 0.935 6.68 lC .42 20.03 132.14 0.947 6.68 10.H 11.95 130.57 0.895 5.98 10.44 20.06 133.13 C.930 6.69 10.90
22.03 131.58 0.960 7.34 10.10 22.03 135.41 C.91O 7.34 11.0 t 19.95 134.63 0.923 6.65 10.17 22.06 136.52 0.953 7.35 11.17
24.03 133.60 0.974 8.01 10.86 24.03 131.69 0.987 8.01 11.20 21.95 138.31 0.948 7.32 11.06 24.06 140.19 0.979 8.02 11.48
26.03 136.21 C.993 8.68 11.07 26.03 139.54 1.000 6.66 11.35 23.95 1"2.12 0.914 7.98 11.31 26.06 142.30 0.994 8.6<; 11.65
28.03 137.t2 1.000 9.34 11.15 2ti.03 139.06 0.997 9.?4 11.31 25.95 144.55 0.991 6.65 11.56 28.06 143.20 t.OOO 9.35 11.72
29.03 136.57 0.996 9.68 11.10 29.03 138.54 0.993 9.68 11.27 27.95 145.84 1.000 9.32 11.66 29.06 142.81 0.998 9.69 tl.70
30.03 135.91 C.991 10.01 tl.05 30.03 131.66 C.987 10.01 11.20 28.95 145.18 0.995 9.65 11.61 '-J

29.95 144. t 9 0.989 9~98 11.53 GLA TTE ZONE 0\
GLATTE ZONE GLATTE ZONE

GLATTE ZONE VIM") UIC"/S) U/UMAX y+ U+
YIMMI UICM/SI U/UMAX V+ U+ YIMM) UICM/SI U/UMAX V+ U+

YIMMI UIC"/S) U/U"AX Y+ U+ 0.37 81.46 0.611 23.15 12.64
0.37 80.39 0.566 21.48 12.31 iJ.37 81.61 0.585 21.78 12.42 0.38 87.19 0.609 23.86 12.60
0.38 80.95 0.590 22.14 12.45 O.ld 82.73 0.593 22.44 12.59 0.37 85.96 0.590 22.67 12.57 0.39 87."'9 0.614 24.56 12.72
0.39 81.10 0.596 22. 1~ 12.51 0.39 83.26 0.597 23.Ci9 12.6 J 0.38 86.44 0.593 23.36 12.63 0.41 88.19 0.620 25.25 12.83
0.41 82.48 0.602 23.43 12.6<; 0.41 63.62 0.601 23.61 12.75 0.39 86.75 0.595 24.04 12.6 E 0.45 91.52 0.639 27.99 13.23
0.42 63.03 0.606 24.CI 12.11 0.42 84. t 8 C.6C3 24.46 12.81 0.41 87.40 C.5<;9 24.72 12.11 0.56 95.83 0.669 34.65 13.65
0.48 66.36 C.630 27.84 13 .28 0.48 81.54 U.621 26.2<; 13.32 0.42 68.39 0.606 25.39 12.92 0.66 98.97 0.69t 41.16 14.3G
0.54 88.13 0.643 31.31 13.56 0.5~ 92.00 C.659 34.52 14.CCi 0.43 89.01 0.611 26.07 l3 .02 0.76 101.63 C.710 47.58 14.69
0.59 90.71 0.662 33.97 13.95 0.69 94.82 0.680 40.73 14.4; 0.44 89.75 0.615 26.73 13.12 0.91 105.33 0.736 60.30 15.22
0.69 93.72 C.683 39.98 14.42 Ci.BO 97.00 0.695 46.79 14.16 0.45 90.67 0.622 27 .40 13.25 1.17 108.59 0.758 72.92 15.69
U.80 95.84 0.6<;9 45.93 14. 14 l.uU 100.21 (;.119 58.19 15.25 0.46 9t.03 C.624 28.06 13.3C 1.37 111.11 C.116 85.46 16.06
1.00 99.31 0.124 57. 71 15.28 1.2C 103.25 (;.740 10.70 15.11 0.41 9t.59 0.628 26.72 13.3<; 1.81 116.69 0.615 116.58 16.66
1.20 102.04 0.144 69.41 15.7C 1.40 1" 5.64 C.151 82.54 16.07 ".48 92.50 (;.634 29.38 13.52 2.37 12 O. 90 0.844 147.70 17.47
1.40 104. n 0.764 81.03 16.11 1.90 110.82 0.194 111."5 16.86 0.49 92.67 0.635 30.03 13.54 2.t17 124.49 0.869 118.82 17 .99
1.90 1(,9.75 C.800 109.91 16.8E 2.40 114.64 0.823 142.07 11.47 0.50 93.01 Ci.638 30.69 13.59 3.31 127.21 0.888 209.95 16.38
2.40 114.06 0.832 13t1.18 17.55 2.90 117.90 0.845 171.63 17.94 0.51 93.60 0.643 31.34 13.11 3.81 129.78 C.906 240.47 18.75
2.90 II 7. 39 0.856 167.66 18.06 3.40 121.23 U.869 20 t. 19 16.44 0.52 94.01 0.645 31.98 13.15 4.31 132.14 (;.923 271.52 1<;.10
3.40 120.34 C.876 196.54 !B.51 3.90 123.83 0.887 231.33 18.84 C.54 94.47 0.648 32.63 13 .81 5.31 135.17 0.948 334.43 19.62
3.90 122.51 0.893 225.41 18.85 4.40 125. 12 0.901 26".96 19.13 0.51 95.65 0.656 34.56 13.98 6.37 13 8.38 0.966 396.68 20.00
4.40 124. n 0.909 254.29 19.18 5.40 129.54 0.926 320.23 19.71 0.67 99.t4 0.680 40.93 14.49 1.37 140.38 C.980 458.92 2C.2<;
5.40 128.55 0.';31 ;12.04 19.11 6.40 132.61 C.950 319.5C 2C.18 0.71 101.71 0.697 47.21 14.87 8.37 141.77 C.990 521.16 20.49
6.40 131.05 0.956 369.80 20.16 1.4(, 134.72 0.965 439.85 20.5(; iJ.86 103.85 0.112 53.45 15.18 9.37 142.52 0.995 583.4C 2C.60
7.40 133.41 0.913 427.55 2C.5; 6.40 136.55 C.91<; 4<;9.26 20.11 1.08 101.34 0.736 65. B4 15.69
8.40 134.67 0.982 485.31 2C.72 1.28 110.21 C.756 78.16 .16.11

1.48 112.63 G.712 90.37 16.46
1.98 II 8.04 G.80<) 120.84 17.25
2.48 la.43 0.639 151.31 17 .8<;
2.98 125.70 0.862 181.78 18.37
3.48 128.7(; 0.882 212.25 H.81
3.98 131.45 C.901 242.12 19.21
4.48 133.73 C.917 272.51 19.54
5.48 137.44 0.942 ;32.48 2G.09
6.48 139.60 0.959 393.11 20.43
7.48 142.00 0.974 453.75 2G.15
8.48 143.12 0.981 514.39 20.92



P = 12.0 MM H .. 3.0 ~H B = 3.0 HH P = 12.0 HH H = 3.0 ~H B = 3.0 HH P = 12.0 HH H = 3.0 HH B = 3.0 HH P .. 12.0 HM H .. 3.0 HH B .. 3.0 ~H

REVNOlOSZAHl RE .. 0.621E+05 REYNOlOSZAHl RE = 0.706E+05 REVNOlDSZAHl RE .. 0.743E+05 REVNOLDSZAHL RE • 0.106E+06
HITTL. GESCH.IND. UK = 106.91 CHIS HITTL. GESCH.INO. UK = 105.91 CHIS HITTL. GESCH.INO. UK .. 106.2B CHIS HITTL. GESCH.INO. UK • 149.87 C~/S
HITTL. PROFILGESCH •• UP " 117.15 CHIS HITTL. PROFILGESCH•• UP = 112."9 CHIS HITTL. PROFILGESCH•• UP .. 111.22 CHIS HITTL. PROFILGESCH•• UP " 159.<;1 CHIS

~OlUHETR. KA~ALHOEHE HV " 39.250 HH VOlUMETR. KANALHOEHE HV = 3S.25C HH VOLUHETR. KANALHOEHE HV .. 39.250 HH VOLUHETR. KANAlHOEHE HV .. 39.250 H~

PROFlllAENGE RAUH lR = 30.251 HH PROFlllAENGE RAUH LR = 30.904 HH PROFILlAENGE RAUH LR .. 30.263 HH PROFllLAENGE RAUH LR .. 31.405 HH
PROFlllAENGE GLATT LG .. 8.999 HH PROFILLAENGE GLATT lG c 8.346 HH PROFILLAENGE GLATT LG .. 8.987 HH PROFILLAE~GE GLATT LG " 7.845 HH

SCHU8SP.GESCH••RAUH UXR .. 12.31 CHIS SCHUBSP.GESCH•• RAUH UXR = 12.36 CHIS SCHU8SP.GESCH •• RAUH UXR .. 12.26 CHIS SCHUBSP.GESCH••RAUH UXR .. 17.61 CHIS
SCHUBSP.GESCH ••GlATT UXG .. 6.72 CHIS SCHUaSP.GESCH••GLATT UXG .. e.~2 CHIS SCHUBSP.GESCH••GLATT UXG .. 6.68 CHIS SCHU8SP.GESCH•• GlATT UXG " 8.80 CHIS
NULL SCHUB SPANNUNG LR/H~ = 0.1707 ~ULLSCHJBSPAN~UNG LR/HV = 0.7874 NULL SCHUB SPANNUNG lR/HV .. ü.1710 NULL SCHUB SPANNUNG LR/HV " 0.8001

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIHH) UICH/SI U/UMAX V/H U+ VIHHI UICH/SI U/UHAX V/H U+ VIHMI UICH/S) U/UHAX VII< U+ VIHHI UtCH/SI U/UHAX V/H U+

4.02 68.62 0.485 1.34 5.57 3.10 47.94 0.349 1.03 3.BB 4.06 65.65 0.466 1.35 5.35 3.10 67.90 0.349 1.03 3.86
5.02 18.75 0.557 L.61 6.4C 4.10 62.<;9 0.459 1.37 5.10 5.06 74.61 0.530 1.69 6.09 4.10 87.65 0.451 1.37 4.98
6.02 85.21 0.602 2.~1 t .92 5.10 71.92 0.524 1.70 5.82 6.06 82.54 0.586 2.02 6.13 5.10 101.69 0.523 1.70 5.78
8.02 .7.45 0.689 2.61 7.91 6.10 79.83 0.582 2.03 t.46 8.0t 9~.11 0.668 2.69 7.67 10.10 112.10 0.577 2.03 6.37

10.02 106.00 0.149 3.H 8.61 8.10 91.25 0.665 2.70 1.38 10.06 102.15 C.725 3.35 8.33 8.10 l27.59 0.656 2.70 1.25
12.02 113.10 C.80O 4.01 9.19 10.10 100.54 0.133 3.37 8.14 12.06 109.99 0.781 4.02 8.97 10.10 140.90 0.725 3.37 B.OO
14.02 11 9.53 0.845 4.67 9.71 12. 10 107.43 0.783 4.C3 8.69 14.06 115.76 0.B22 4.6. 9.44 12.10 150.83 0.776 4.03 8.57
110.02 124.75 0.BB2 5.34 10.13 14.10 113.63 C.828 4.7" S.2O 16.06 121.54 0.863 5.35 9.91 14.10 158.76 0.811 4.70 9.02
18.02 129.41 C.915 6. Cl lC.51 16. lO 118.61 0.864 5.37 9.60 18.06 126.04 0.895 6.02 lC.28 16. 10 167.29 0.860 5.31 9.50
20.02 133.55 0.944 6.107 10.85 18.10 123.25 C.898 6.03 9.97 20.06 129.81 0.922 6.t9 10.59 lB.I0 173.21 0.891 6.03 9.84 -..J
22.02 136.106 0.966 7.34 11.lC 20.10 121.54 0.929 6. 1C 10.32 22.06 133.8C 0.950 7.35 10.91 20.10 179.35 C.923 6.70 10.19 -..J
24.\J2 139.t4 G.987 8.01 11.34 22.10 131.11 0.956 1.37 10.6 I 24.06 136.95 0.912 8.02 11.17 22.10 184.34 0.948 7.37 10.41
26.02 141.37 0.999 8. I: 1 1l.48 24.10 134.06 C.977 8.03 10.85 26.06 139.35 0.989 8.69 1l.3t 24.10 188.21 0.968 8.03 10.69
28.02 141.45 1.00C 9.34 11.49 26.10 135.43 (,.987 8.70 10.<;1: 28.06 140.84 1.000 9.35 11.48 26.10 191.62 0.986 8.70 10.88
29.02 140.84 0.996 9.101 11.44 28.10 137.24 1.000 9.31 !l.11 29.06 140.50 0.998 ... 69 11.46 28.10 194.16 0.999 9.31 11.03
30.02 1~0.25 C.992 10.01 .1.39 29.10 137.03 C.998 9.7C 11.0S 30.06 140.34 0.996 10.02 11.44 29.10 194.41 1.000 9.70 11.04

30.10 137.\.11 0.998 11.1.03 I1.U9 30.10 192.94 0.992 10.03 10.9/:
GLATTE ZONE GL ATTE ZO~E 31.10 192.00 0.988 10.37 lC.90

HATTE ZONE
VI~MI UICH/Sl U/U~U Y+ U+ YIMMI UICM/SI U/UMAX Y+ U+ GLATTE ZONE

YI~MI UICH/SI U/UMAX V+ U+
0.37 84.23 0.595 22.53 12.5~ 0.37 88.35 0.627 27.31 13.22 YIHH, UIC~/Sl U/U~AX V+ U+
0.38 84.66 C.59~ 23.21 12.61 0.41 83.\J4 0.605 21.51 12.93 0.38 88.42 C.628 28.20 13.23
0.39 85.48 0.604 23.89 12.73 0.52 88.70 0.646 34.83 13 .81 U. 3~ 89.27 0.634 29.02 13 .3t 0.41 124.12 C.638 40.21 14.1C
0.41 86.36 0.611 24.56 12.8t 0.62 92.96 0.671 41.89 14.48 0.41 89.47 0.635 29.84 13.39 0.52 129.95 0.66~ 50.80 14.76
0.42 86.14 0.613 25.24 12.92 0.73 94.69 C.6~0 48.~4 14.74 0.45 ~1.49 0.650 33.08 13.69 0.62 134.08 C.69C 61.09 15.23
0.43 87.37 0.618 25.911 13.0 I 0.93 98.98 0.721 62.57 15.41 0.56 95.13 0.680 40.95 14.33 0.73 137.27 C.706 71.23 15.6 Cl
0.49 90.64 0.641 29.84 13.5C 1.14 102.21 0.145 16. 11 15.92 0.66 98.49 0.699 48.65 14.74 0.93 142.36 C.732 91.04 16.1B
(j.60 94.53 0.668 36.25 14.0S 1.34 104.83 0.764 89.71 16.32 0.16 100.84 0.716 56.25 15.09 1.14 141.19 0.757 110.83 16.72
0.10 91.3b 0.088 42.55 14.50 1.84 110.36 0.804 123.24 17.19 0.97 104.26 0.740 11.28 15.6C 1.34 151.16 C.718 13u.53 11.18
0.81 99.39 0.703 48.78 14.8C 2.34 114.77 0.836 156. n 17.57 1.17 107.22 C. 161 S6.19 16.04 1.84 159.07 0.818 178.% 18.07
1.01 102.76 t.726 61.13 15.3C 2.84 11 B. 34 C.862 190.29 18.43 1.37 109.73 0.779 101.02 16.42 2.34 l65.13 0.849 221.57 18.h
1.21 105.54 0.746 13.39 15.72 3.34 121.20 0.883 223.81 18.61 ~. 5 7 115.17 G.818 13 7.49 17.23 2.84 169.50 0.872 276.24 19.26
1.41 101.88 0.163 85.57 16.0t 3.84 123.92 0.9G3 257.33 19.30 2.37 11 9. 3V 0.847 174. 19 11.85 3.34 113.10 0.893 324.91 19.74
1.91 113.11 C.800 110.42 16.64 4.34 125.91 0.911 290.8t 19.61 2.87 122.86 C.872 210.89 18.39 3.84 171.17 O.CJll 373.57 20.13
2.41 117.10 0.826 146.85 17.44 5.34 129.62 0.944 357.91 2u.18 3.31 125.75 0.893 241.60 18.82 4.34 180.31 0.927 422.24 20.49
2.91 120.43 0.851 111.27 17.93 6.34 132.39 C.965 424.96 20.62 3.81 128.09 0.9J9 284.30 19.17 5.34 184.88 0.951 519.58 21.01
3.41 123.47 C.673 207.7U 18.39 1.34 134.31 0.919 492. Ul 2C.92 4.31 130.33 0.925 321.(,0 19.5t 6.34 188.21 0.968 1:16.91 21.38
3. ~ 1 125.~3 0.890 238.1.; 18.75 8.34 135.89 C.990 559.01> 21.16 5.37 133.60 0.950 393.51 20.02 7.34 1<;0.49 0.980 712.63 21.64
4.41 127.98 0.905 26a.56 19.010 6.37 136.05 C.966 466.75 20.36
5.41 131.70 C.931 330.23 19.61 7.31 138.09 C.980 539.99 20.66
6.41 134.70 0.952 391.2' 20.010 8.31 139.04 0.987 613.23 20.81
7.41 137.05 C.~6~ 452.24 20.41
8.41 138.65 0.980 513.25 2C.65



I' ~ 12.0 "'''I H .. J.O "'''I R : ~. U "I'" I' = 17.0 '1M H = 1.0 MM A = 1.0 MM I' r. 12.0 "I'" H : 3.0 M'" R " 3.0 MM I' " 12.0 "IM I' • 3.0 MM B • 3.0 MM

REYNOL OSlAHL RE " U.IHE'06 PEYNQLOSlAHI RE = 0.I!,IE'06 RFYNOLOSZAHL RE " 0.230E+06 REYNOI.OSZAHL RE .. 0.266E+06
M'TTI.. ~ESCH~INO. UK " 199.63 C"'/5 MITII.. I;ESCH~INfl. UK " 24'1.16 I.M/S "ITH. GESCH~INO. UK " 343.45 CM/S "'ITTL. GESCH~INO. UK " 399.65 CM/S
MITTI. rKOFILGESCH~. UP " 114.1J (M/S MIIIL. PIiOFILbISCH~. UP " <lu.51 ("1/5 MITlL. PROF IL GESCH~. UP " 314.04 CM/S "TTTL. PROFILGESCH~. UP " "36.11 CIlI S

VOLUMETR. KANALHUFHE HV .. H.250 11M VUL UMETR. KANALH[ll HE HV " I'J.250 MM VOL UMFTR. KANALHOEHE HV " 39.250 MM VOL UMETR. KANAI.HOEHE HV • 39.250 "'"
PRUEIILAENG~ RAUH LR • 31.626 MM PROFlllAFNGE MAUH LR " JI.l00 "M PRUElllAENGE RAUH LR ~ .31 .660 MM PMOFlllAENGE RAUH lR " H.665 1111
PROFlllAFNGI GLATT lG : 1.622 "I' PROFllLAINGE GLATT I G • 1.550 14M PMOf ILtAENGE GLATT LG • 1.51C "IM PROFllLAFNGE GLATT LG • 7.365 MM

5CHUASP.GESCH~.RAUH UXR " 2J.49 CM/S <,CHIJIlSP. GE SCH\O.1l AUH UXR • 1'1.)6 (I'/S SCHUBSP.GISCH~.RAUH UXR : 40.06 CM/S SCHUASP.GESr.H~.RAUH UXR = "6.59 CM/S
S(HUASP.GESCH~.(.IAT' Uxr, • 11.53 (M/S Sr.HUIlSP.GES(H~.GLA'T UXG = 14.26 1.1'/5 Sr.HUBSP.GISCH~.GlATT UXr. = 19.59 (M/S SCHUBSP.GESCH~.GlATT UXG : 22.43 CM/S
NULLSCHUASPANNUNG LR/HV : U.B058 MILLSCHUBSPANNUNG LR/HV : 0.6\1 11 NIILL SI.HI.IBSPANNUNG LR/HV • U.601l NUI.ISCHUASPANNUNG LR/HV .. 0.6116

RAUHE ZONf RAUHf ZONE RAUHE ZONF RAUHE ZONE

HM"" IJIC"'/SI II/U"'AX Y/H U' Y(M'" I UICM/SI I.I/UMAX Y/H U' ~ (M'" I U(("'I S 1 U/U"AX ~/H U' YIMM I UICM/SI U/U"'AX Y/H U+

1.IU <14.'t5 0.3',4 I .03 4.0< ~. 10 lls.n lJ.)r,2 1.03 4.0'. 3.10 164.4 A O. lb 1 1.03 4.10 3.10 1<;12.90 0.369 1.03 " .1"
4.10 1I9.b(, ~.4(" I • .H 5.09 4. 10 150.99 0.462 1.11 5.16 4.lu 2uQ.H. 0.460 1.31 5.27 4.10 244.15 0.46B 1.31 5.25
5.10 131.49 0.530 1.10 5.85 5.10 110.86 0.523 I.lu 5.8" 5.10 239.0B 0.534 I. 10 5.91 5.10 271.47 O.Bl 1.10 5.96
6.10 15U.4'. O.56lJ 2.03 (,.41 b. 10 10Q.IA 0.5BI 2.t11 (,. /. '1 (,. 10 lbO.41 V.582 t' .v] 6.50 6.10 305.90 0.565 2.03 6.51
n.lO 172.6b (.~66 ).10 1 .. 3!i 8.10 111.01 0.6(,4 2. 10 1.42 0.10 2',6. Tl O.66~ 2.10 1.40 8.10 34b.15 0.663 2.70 1.H

10.10 188.53 0.121 1. lT ".03 10.10 nl.ll o. /2" 1. J1 0.10 IU.IO 325.20 U.126 J.31 6.11 10.10 371.49 O. '22 3. H 6.10
12. 10 lOO.qlj o. 7 7 ~J 4.0j 0.5b 12.10 252. 'J4 0.711 4.03 8.61 12.10 146. B (). 114 4.03 B.64 12.10 404."6 0.714 4.03 6.66
14.10 212.5. (j.BI'I 4. /u <;.05 1'·.10 /.61.07 0.61 1 '•• 70 '•• lJ 14.1 [) 3(,(,.11 0.B16 4.70 '7.1'· 1'•• 10 426.30 0.615 4.10 9.15
16.lv N2.b'! 0 .. ~riY 5.31 9.~f.I 16.10 2111. '11 O.A54 5. :1 1 G.5' 16.10 3B4.01 0.~56 5.31 9.50 (6.lv 445. Tl 0.653 5.31 9.57
I A. IU ) 10. 15 v.dQO I,. Ul " .02 1 A. IU '-6'1.Al 0.H81 (,.03 ~.91 16.10 398.'.1 0.690 b.03 9.94 IA.IO 461.72 0.8B3 6.03 9.91
2u.10 139.1'1 0.'1)5 ". Il 10.1I /0.10 2'1'1.41· C.911 6.10 10.<3 10.10 410. Q I U.916 6. /C 10.25 20.10 '>16.04 0.914 6.10 10.26
;' 2. I [) 245.7v 0.',4/ 1.31 10.4(- 22.1U 108.16 0.941 1. H 10.53 V.IO 42/.'J/ O. ',',4 1.31 10.r,4 n.lo 492.40 U.'I42 1. H 10.51 ~

24.LU 251.4 n O. 'I1U 8.U3 10. 11 2'•• 1 [) 31".10 0.963 B.03 10.1', 24. 10 431.41 C.9,.4 B.01 I',. H 24.10 504.20 0.'164 6.03 10.62 CO

)~.Iu "56.66 U.'I'IO O. l(i 10.'d 26.10 120.~5 0.902 6.10 10. '1(. 26.llJ 441.1.~5 0.985 B.l0 II.ulJ 2(0.10 514.36 0.96" 6.1C 11.0"
20. I V 25903 1 1.000 <.j._ll II.lI4 ~n .10 315. ';6 0.'1'16 'J. j 1 lI.1 <' 2R. 10 4"5. ~6 0.996 '-/0 II 1l.1.l 2A.l0 521.1>1 0.9'1A 9.31 11.20
2'1.10 15A.53 11.'1'11 '1.11) II.lJl 2'1.10 126. '·4 1.000 9.10 11.lc 2'1.111 441. 11 1.000 9.10 11.11 )'1.10 522.BI 1.000 9.70 11.22
lO.1() r" 1:)1:\.0" tJ.Q'1C'j IL. ,J} 1').','1 311.10 l24.5~ 0.993 I,j .03 11.09 10. I n 446.4'. 11. '191 10.03 11.14 3lJ.IO 521. I I 0.991 10. C3 11.19
H.IO 2q.l~ G.'IQ2 10. J / 10. Q'j 'I. 10 121.79 O.'J'J1 10. J I lI.VI 31.10 445.6b u. C1l'~ '1 1O.J1 1I.ll H.IO 51'1.H 0.'1'13 10.37 11.15

GI ATTE lUNE (.1 U TE !fllliF GI ATTf lCNF GL ATT f ZOIliF

YI·~M I IIICM/r,J II/IJMAX Y I U' Y1M"'1 UICM/Q U/lIMhX Y' IJ' Yl ~~ I " I CMI S I U/UMAX Y' U. ~(MMI UlCM/51 U/IJMAX Y' U+

11.41 IbQ.7;' o. (,.,4 5 L. J', 14.7) 0.'. I lIb.4) (J.6fo2 61. '" 15.1' o. '.1 IU4.54 O.I,AO Hit.l0 1"'.55 0.41 ~5b.2 'I O.(,AI 91.20 15.86

0.52 I T1. Jl o.()H '.. fo'•• 15 1'.11' 0.')) ll~. 11 O.(,H'I 19.IU 15.1f U.51 1l~.48 0./(,1 II 1. () 1 16.15 u.52 nO.l3 O. luH 122.61 16.50
O. ".' 1111.55 0.111'. ".01 13.A3 11.6) ~1I.T1 U.l0'l Gj 'i. 1'. 1(,.23 0.',,1 1)6.11 U.7<8 128.10 16.65 11.62 361.05 0.129 I~ 1. ~9 16.99
0.1l 186. ',I C. 721 'iU.lo; If.,' I O. n /)1.)1 0.1/6 110.n 16.61 0.11 B3.13 O. 144 150.05 1 '.'JU O. Tl 38'1.'9 0.745 172.19 11.31

0.9 "' 1"4.1 I 0.1'.9 I 11.-. 30 I". (16 U. 9 3 }'.6.49 O. 15
'
• 1', .... OB 11.26 O. 'I 3 345. ',4 C.l11 l ~~. 21 11.64 1J.93 404.57 C.114 <2U.5e 16.0"

1. 1 ~ 1~9.~'1 C. 7 11 I I. 1. 'j~ 1/.15 1.14 / 5 1."1 U.l11 1/2.9~ 1/.11 1.14 155. U n. '" 5
)]'•• 00 ln.16 1.14 411. JO 0.190 268.54 IB.60

I.• 1'. )115.4'1 0.19 ) 1f,1>. /, 11. A" I.H 160.HI O.IQH 201. /2 1(1.26 1.14 )1,4.68 0.815 J. l'i. 6(; 16.61 1.34 421.09 v. 81 1 H6.21 19.04

I.R4 ,111'"1. '",,:. 'J.Hll ; c!'J .lJ 1 18.1,<; 1.84 21l. (, I V. 837 21'1.85 I ~ .16 1.84 lA I • 6'~ 0.851 118.59 1'7.46 1.8" '.41.10 0.B56 ~3"."6 19.94

'). ~ '. al.lb tJ. 86 I ,'q. J9 19.41 I. H 18:1. \l 0.861 ) 5~J. <; e If.f.H'i 2. ~'. 1',4.51 (,.8111 ~A 1.51 ~U. I ~ 2.14 '.61.98 0.66~ 552.64 20.60
J./i /• )lil.u5 O. AH 7 ~ r; <' • f:' '1 «'I." 3 .:'.A4 2'10.81 (.A'IO ~ 11.11 :0.16 I. fI', '.0 /•• 91 C.'W4 5 fI',. 56 lC.61 1.84 413.52 0.906 610.63 21.11
3.H ) 3 -:-'_ 1(, G.'1lJl '·tl.,. L:' )U.40 1. 14 7 Q 1. I I 0.909 501.LI zr.80 3. )4 41,'. (14 1I.9<l 681.55 11.Jb ~. l'.. 4B2.J8 0.9lJ IH'I.U2 <1.51
].H~ .'\ 9.16 U.'~ ,-' l ,,, 1. 14 20.15 .1.A4 J01. l ~ U.'U5 ~IU.O" 2.i..l6 ).8'.. 41'1.U5 C. '136 7QU. ';1.. <1.39 3.84 48'1.'10 0.9Jl '101.21 21.64
't. 14 21.). '.1') O.'/l'. ~ ~ <.;. '.1 n.03 4.34 J06. n C. 9 J9 6.,8.96 21. '.H 4. } 4 424.51 U.'14A ~9J.)} 11.6 I 4.14 "Q6.5) C.'150 IC25.39 ~;.14

5 • .3'. 248.)6 0.951 ~(, ). 1(. )( .53 '>.34 H3.1? 0.'15<1 ~IU.6" <I.9~ 5.34 43<'.'12 O.~" 7 !C"'1.51 <1.10 5. J4 506. 10 Ij.96A 1?61.11 U.51

1>.14 L r J ;. 9tJ O. f".J p., 1~(,_ ;~ < I. G4 6.H 31H.51 0.915 9/"-. I', 22.30 6.34 "39.60 U.9fJ2 1305.4l1 22.',4 6.34 513.01 0.9BI 1~9B.14 22.81
1.14 l S ';. , 1 U. IHle; ~ Iu • .I~, 17.1 ~, 1.3', ~21.9/ 0.905 1111.1< n.54 1.34 443.11 0.9'1U 1511. H, 2~."1 1.34 I)LB.uq 0.'1'11 I1H.52 23.10



P " LZ.O MM H " 3.0 MM 8 " 3.0 MM P " 12.0 MM H " 3.0 MM 8 " 3.0 MM P " 24.0 MM H " 3.0 MM B " 3.0 M" P " 2'0.0 MM H " 3.0 MM 8 .. 3.0 MM

REVNOLOSlAHL RE " u.367E+06 REYNCLDSlAHL RE " 0.538E+06 REVNOLOS ZAHL RE • CJ.850E+0'o REVNOLDSZAHL RE " u.123E+05
"ITTL. GESCHaINO. UK " 549.52 CM/S MITTL. GESCHaINO. UK " 19'1.30 CM/S MITTL. GESCHaINO. UK " 13.13 CM/S MITTL. GESCHkINO. UK " 19.60 CM/S
MI TH. PROF ILGESCHIl. UP " 604.65 CM/S MITTL. PRCFILGESCHk. UP " ~19.0B CM/S MITTL. PROF ILGESCHIl. UP " 14.24 CM/S MIT1L. PROFILGESCHa. UP ~ 20.'01 CM/S

VOLUMETR. KA~ALHOEHE HV " 39.250 MM VOLUMETR. KANAL HO EHE HV " 39.250 MM VOLUMETR. KANALHOEHE HV " 3S.625 I'M VOLUMETR. KANALHOEHE HV .. 39.625 I'M
PROFILLAENGE RAUH LR " 32.143 MM FROFILLAENGE RAUH LR = 32.512 MM PROFILLAENGE RAUH LR " 30.345 MM PROFILLAENGE RAUH LR " 30.913 MM
PROFILLAENGE GLATT LG " 7.101 MM PROFILLAENGE GLATT LG " 6.678 MM PROFILLAENGE GLATT LG " 9.280 MM PROFILLAENGE GLATT LG " B. H2 I'M

SCHUBSP.GESCHIl.RAUH UXR " 64.48 CM/S SCHUBSP.GESCH •• RAUH UXR " '14.39 CM/S SCHURSP.GESCHk.RAUH UXR " 1.9B CM/S SCHUBSP.GESCHIl.RAUH UXR " 2.B6 CM/S
SCHURSP.GESCHa.GL_TT UXG " 30.32 CM/S SCHUBSP.GESCH •• GLATT UXG = 42.14 CM/S SCHUBSP.GESCHk.GLATT UXG " 1.0S CM/S SCHUBSP.GESCHk.GLATT UXG " 1.52 C"'/S
NULLSCHUBSPANNUN~ LR/HV = 0.8189 NULLSCHUBSPANNUNG LR/HV " 0.B299 NULLSCHUBSPANNUNG LR/HV " 0.165B NULLSCHUBSPANNUNG LR/HV " 0.7B02

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/S) U/UMAX V/H U+ YIMMI UICM/SI U/UMAX Y/H U+ VIMMl UICM/SI U/UMAX V/H U+ VIMMl UICM/SI U/UMAX V/H u+

3.10 269.51 0.373 1.03 4.1B 3.10 3B3.6O 0.366 1. (J 3 4.06 3.4B Bol9 0.457 1.16 4.14 3.4B 11.07 0.444 1016 3.B7
4.10 341.30 0.473 1.37 5.2'! 4.10 488.4'! 0.466 1.37 5.1B 4.4B B.B3 0.493 1. 'oS 4.47 4.48 12.45 0.499 1.4S 4.35
5.10 385.17 0.534 1.70 5.S1 5.10 553.50 0.528 1.10 5.86 5.48 9.52 0.531 1.83 4.82 5.46 13.43 (.53B 1.83 '0.69
6.1D 422.45 0.585 2.03 6.55 6.10 607.04 0.579 2.03 6.43 6.48 10.68 0.595 2. 16 5.40 6.'08 1".58 0.584 2. 16 5010
R.I0 419.41 0.664 2.10 7.44 8.10 6'l1.68 0.660 2.70 7.33 8.4B 11.BU 0.658 2.B3 5.91 8.48 16.86 0.615 2.83 5.'l0

10.10 521.58 0.123 3.37 B.09 10.10 754.46 0.120 3.31 7.99 10.48 12.89 C.119 3.49 6.52 10.48 18.19 0.129 3.49 6.36
12.1a 551.38 0.772 4.03 8.64 12.10 803.30 0.766 4.03 8.51 12.48 13.51 0.151 4-l6 6.87 12.48 19.80 0.793 4.16 6.'l2
14.10 586.96 0.813 4. TC 9.10 14.10 849.21 O. BIO 4.70 9.00 14.48 14.53 0.810 4.83 7.35 14.48 20.64 0.827 4.83 1.22
16.10 613.61 0.850 5.31 9.52 16.10 886.04 0.845 5.31 S.39 16.48 15.25 C.850 5. 'oS 1.72 16.48 21.32 0.B54 5."S 7.45
18.10 637.70 G.884 6.C~ 9.8S 18.10 920.54 0.~78 6.03 9.75 18.48 15.11 0.816 6.16 1.95 18.48 22.31 0.894 6.16 7.ac -...J
20.10 656.17 0.910 6.70 10.1S 20.10 948.14 0.905 6.7G lC.05 2Ci.48 16.22 0.904 6.83 B.21 20.48 22.B3 C.914 6.83 1.98 \0
22.10 677. S6 C.'l39 1.31 10.51 22.10 912.00 0.921 1.31 10.30 22.4B 17.u8 0.952 7.49 B.64 22.4B 23.15 C.951 1.4S 8.30
24.10 695.35 C.963 8.C3 10.16 24.10 993.98 0.'l48 B.03 lC.53 24.48 11.34 0.967 bol6 8.17 2".48 24.49 0.981 8.16 8.56
26.10 701.98 0.9Bl B.I0 10.98 26.10 1016.56 0.910 B.70 10.11 26.48 11.60 0.9Bl 8.6~ 8.90 26.48 24.89 0.991 8.83 B.I0
28.10 719.42 0.997 ... 31 11.16 2R.I0 1039.90 0.992 9.31 11.02 28.48 17.85 0.995 9.49 9.03 28.48 24.97 1.000 9.49 8.73
29.10 719.14 0.996 9.70 1l.15 29.10 11.142.23 0.994 9.70 11.04 29.48 11.90 C.9'l8 'l.83 9.06 29.48 24.86 C.S96 9.B3 8.6S
30.10 721.77 1. eoe lu. O~ 11.19 30.1C 1048.05 1.000 1".03 11.10 30.48 17.93 l.uOO 10.16 S.Ol 30.48 24.82 C.994 10.16 8.68
31.10 719.32 0.997 10.37 11. H: 31.10 IJ47.28 0.999 10.31 11.10
32.10 716.57 0.993 10.70 ll.ll 32.10 1046.17 0.998 1O.7U 11.0B GLATTE ZONE GLATTE ZONE

GLATTE ZONE GLATTE ZONE YIMM) UICM/SI U/UMAX V+ U+ YIMMl UICI'/S I U/UI'AX Y+ U+

VIMM) UICM/SI U/UMAX V+ U+ YIMMl I.IICM/S) U/UMAX V+ U+ 0.37 4.25 0.237 3.95 3.88 0.37 8.46 0.339 5.57 5.57

0.38 3.88 0.217 4.Ci7 3.55 0.38 8.66 0.347 5.14 5.7C

0.41 503.67 0.698 13CJ.77 16.61 0.41 146.34 0.112 185. I: 3 11.41: 0.39 4.26 C.238 4.18 3.90 0.39 8.61 0.347 5.'!1 5.71

0.52 522.91 0.724 165.2~ 11.25 0.52 714.70 0.739 234.54 18.13 0.41 4.21 0.238 4.30 3.9C 0.41 8.86 0.355 6.C8 5.83
J.62 531.70 0.745 198.71 17.74 0.62 797.53 0.761 282.73 18.66 0.5! 4.83 0.269 5.45 4.42 0.51 10.20 0.409 7.67 6.72
C.73 550.43 0.763 231.67 18.16 0.7) 816.30 0.779 329.62 19.10 0.62 6.53 C.364 6.57 5.98 0.62 11.1!> 0.471 9.24 7.74
0.93 571.34 0.792 296.18 lE.84 0.93 844.90 0.B06 421.27 1~. 71 0.12 6.93 0.386 7.67 6.34 0.72 13.0CJ 0.521 10.78 8.51:
1.14 586.63 'J.813 361.3~ 19.35 1.14 869.51 G.830 ~14.06 20.35 0.93 8.18 0.456 9.82 1.48 0.93 15.34 C.61~ 13.84 lC.10
1.34 601.17 0.833 425.52 19.83 1.34 8B8.18 0.847 606.84 2il.78 1.13 10.28 0.574 11.96 9.41 1.13 16.68 0.66B 16.86 10.9S
1.84 627.05 C.869 ~B~.~4 20.68 1.84 924.44 0.882 8~3.61 21.63 1.33 10.96 0.611 14.10 10.03 1.33 18.11 0.726 1'l.Bl 11.93
2.34 646.34 0.<!9!> 743.55 21.32 2.34 949.18 0.906 1060.38 22.21 1.83 13.16 C.7)4 19.3S 12.C~ I.B3 19.14 C.190 21-33 13.0C
2.84 66C.98 0.916 S02.57 21.8U 2.~4 969.17 C.n5 1287.15 22.6S 2.33 14.23 0.194 24.68 13.02 2.33 21.09 0.845 34.18 13 .8'l
3.34 614.18 0.93~ 1061.58 22.24 3.34 987.19 0.S43 I~C6.9! 23.11 2. H3 14.9~ G.833 29.91 13 .61: 2.~3 21.93 C.878 42.24 14.44
3.84 683.45 (,.947 1220.60 22.54 3.d4 1001.lu 0.~55 1732.63 23.42 3.33 15.49 G.B64 35.26 14.17 3.33 22.64 0.907 49.69 14.91

4.34 692.06 C.959 1319.61 22.83 4.34 1021.5<1 0.975 1912.C2 23.90 3.83 15.'l1 0.887 40.45 14.50 3.B3 22.95 0.919 57.15 15.11

5.34 702.79 0.914 1697.64 23.18 5.34 10H.'l1 C.987 2426.61 2... 19 4.33 16.21 0.904 45.62 14.83 4.33 23.40 0.931 64.60 15.41

6.34 711.63 0.986 2015.67 23.41 6.34 1039.25 0.992 2861.24 24.32 5.33 16.83 0.939 56.14 15.4(, 5.33 24.14 0.967 19.51 15.90

6.33 11.01 0.952 66.51 15.62 6.33 24.54 0.983 '14.42 16.11:

7.33 17.30 0.965 17.01 15.83 7.33 24.60 C.9B5 1(,9.33 16.2C
8.33 17.52 0.917 B7.52 16.03 8.33 24.90 0.9'!7 124.24 16.40



P = 24.0 14M H = 3.0 HH 8 = 3.0 I'H P = 24.0 "IM H = 3.0 HM 8 = 3.0 HM P = 24.0 M" H = 3.0 1'11'1 8 = 3.0 MH P = 24.0 1'1" H = 3.0 MM 8 .. 3.0 HH

REYNOlOSZAHl RE .. 0.163E+05 REYII..JlOSZAHl RE = 0.317E+05 REYNOlOSZAHL RE .. 0.413E+05 REYNOLOSZAHL RE = 0.661E+05
"ITTL. GESCH~IND. UK .. 2~."j "~/S HITTL. GESCH~IND. UK = 50.05 f."/S HllTl. GESr.H~INO. UK .. 74.47 CHIS HITTl. GESCHwIND. UK = 105.40 CM/S
MITTl. PROfILGESCH~. UP = 26.11 CM/S MITTL. PROfILGESCH~. UP = 54.23 ""IS "ITTL. PROFILGESCHR. UP = 81.21 CHIS HITTl. PROFILGESCH~. UP " 115.89 CHIS

VOLUMETR. KANAlHOEHE HV .. 39.625 "I' VOLUMETR. KANAlHOEHE HV = H.625 1''' VOLUMETR. KANAL HO EHE HV = 3<;.625 14M VOLU"ETR. KANALHOEHE HV • 39.625 14M
PROflLlAENGE RAUH LR .. 31.613 "H PROFILLAENGE RAUH lR .. 32.328 "I' PROFllLAENGE RAUH LR • 32.603 I'M PROflLLAENGE RAUH LR .. 32.969 1'14
PROFILLAENGE GLATT lG • 8.012 I'M PROFILLAENGE GLATT lG = 7.297 MM PROFILLAENGE GLATT LG = 7.022 14M PROflLLAENGE GLATT LG .. 6.656 14M

SCHU8SP.GESCHR.RAUH UXR • 3.15 CHIS SCHUijSP.GESCHW.RAUH UXR = 1.41 CM/S SCHU8SP.GESCHR.RAUH UXR .. 11.09 CHIS SCHU8SP.GESCHW.RAUH UXR = 15.7f:. CM/S
SCHUBSP.GESCH~.GLATTUXG .. 1.89 CHIS SCHUBSP.GESCH~.GLATT UXG = 3.52 CM/S SCHU8SP.GESCHR.GLATT UxG = 5.15 CHIS SCHU8SP.GESCHR.GLATT UXG .. 7.08 CHIS
NUlLSCHU8SPANNUNG LR/HV .. 0.1978 NULLSCHU8SPANNUNG lR/HV = 0.815<; NULLSCHUBSPANNUNG lR/HV • 0.8228 NULLSCHUBSPANNUNG lR/HV .. 0.8320

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIHMI UICH/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UHAX Y/H U+ YIHMI UICH/SI U/UHAX Y/H U+ YlfoIMI UICfoI/SI U/UHAX Y/H U+

3.48 14.20 0.433 1.16 3.7S 3.48 29.90 0.459 1.16 4.04 3.48 45.09 0.464 1.16 4.06 3.48 67.04 0.485 1.16 4.25
4.48 16.26 0.496 1.49 4.33 4.48 33.62 ~.515 1.4. 4.54 4.48 51.47 0.52<; 1.49 4.64 4.48 73.55 0.532 1.49 4.67
5.48 18.04 0.550 1.83 4.81 5.48 37.53 0.576 1.83 5.07 5.48 56.47 0.581 1.83 5.0<; 5.48 BO.53 0.583 1.83 5.11
6.48 19.43 0.593 2.16 5.18 6.48 40.81 0.626 2.16 5.51 6.48 60.60 0.623 2.16 5.46 6.48 86.51 0.626 2.16 5.4<;
8.48 21.82 0.666 2.83 5.82 8.48 45.13 0.692 2.83 6.0S 8.48 67.04 0.689 2.83 6.04 8.48 CJ5.33 C.690 2.83 6.05

10.48 23.29 C. 11 1 3.49 6.21 10.4B 48.u9 0.737 3.49 6.49 10.48 11.92 0.740 3.49 6.48 10.4B 102.51 C.742 3.49 6.50

12.48 25.11 0.166 4.16 6.6e; 12.48 50.95 0.781 4.16 6.88 12.48 76.67 0.788 4.16 6.91 12.48 107.93 C.781 4.16 6.85
14.48 26.90 0.821 4.83 1.17 14.48 54.26 0.832 4.83 1.33 14.48 19.25 0.B15 4.83 7.14 14.48 111.55 0.808 4.83 1.08

16.48 21.65 0.844 5.4e; 7.37 16.48 54.74 0.839 5.4e; 7.3<; 16.48 82.11 0.851 5.40; 7.46 16.48 118.84 0.860 5.49 1.54
18.48 28.13 0.871 6.16 1.66 18.48 57.18 0.871 6. 16 7.72 18.48 86.11 0.886 6.1"6 7.76 18.48 122.40 0.886 6.16 1.76

CO
20.48 29.75 C.9U8 6.83 7.S3 20.48 5e;.12 0.907 6.83 1.98 20.48 88.32 C.908 6.83 7.96 20.48 125.36 C.907 6.83 1.95 0
22.48 30.c:.9 0.936 7.4e; B.16 22.48 61.23 C.939 1.4e; 0.27 22.48 9il.82 0.934 7.49 8.1e; 22.48 128.89 0.933 1.49 8.18

24.48 32.22 C.983 ij.16 8.5'> 24.48 62.u2 0.951 8.16 8.37 24.48 93.33 0.960 B.16 8.41 24.48 132.03 0.956 8.16 B.38
26.48 32.16 C.981 B.83 8.57 26.48 63.87 0.979 8.B3 8.62 26.48 95.40 0.981 8.83 8.60 26.48 135.14 c.e;78 8.83 8.57

28.48 32.41 0.9'l1 <;.49 8.65 28.48 64.15 0.e;93 <;.4e; 8.14 2B.48 96.36 0.'l91 9.49 B.6e; 28.4 B 137.40 0.995 9.49 8.72

29.48 32.53 C.993 e;.83 8.67 29.4B 65.0B '.998 9.63 8.7e; 29.48 <;1.23 1.000 'l.83 8.17 29.48 138.02 0.9'l9 9.83 8.76

30.48 32.77 1.000 lu.16 8.74 30.48 65.22 1.000 10.16 8.81 30.48 97.08 0.998 10.16 8.75 30.48 [J8.14 1.0UO 10.16 8.76

31.48 32.67 C.9'l7 10.49 8.71 31.48 65.01 0.997 1(;.49 8.18 31.48 97.12 0.'l9'l lU.49 8.76 31.4 B 137.68 0.997 10.49 6.73

32.48 6".63 C. 'l91 10.83 8.13 32.48 'l6. 2 7 0.990 10.83 8.68 32.48 137.36 0.994 10.8~ 8.11

GlATJE ZONE
GLATTE ZONE GlATJE ZONE GLATTE ZO~E

YI"'M I UICfoIl SI U/UfoIAX Y+ U+
YI"MI U(OI/SI lJ/UMAX Y+ U+ Ylfolfoll UICfoI/SI U/U"'U Y+ L+ y( foIM I UIC",/SI U/UfoIAX Y+ U+

0.31 13.16 0.4v2 7. (11 6.97
0.38 13.36 0.408 1.23 1.07 0.37 35. 'l3 0.551 12.'l4 10.21 0.37 61.14 0.629 111.94 11.88 0.31 'l2.36 0.66'l 25.93 13 .04

0.39 13.38 ~.~OB 7.44 7.08 ü.38 36.11 0.554 13.34 10.26 0.38 61.37 C.631 1'l.51 11.92 0.38 92.49 C.67u 26.12 13.06

0.41 13.86 0.423 7.65 7.34 U.39 36.75 0.563 13.73 10.44 0.39 61.80 0.636 20.~8 12.CO 0.39 93.20 0.675 27.50 13.16

0.51 16.00 C.488 'l.7'; 8.47 0.41 37.2U 0.570 14.11 1'.57 0.41 62.22 0.640 20.65 12.09 0.41 93.92 0.680 2B.28 13.26

0.62 17.90 0.546 11.68 9.48 0.51 41.04 0.62'l 17.76 11.6e 0.51 66.97 0.689 26.18 13.01 0.51 9B.79 0.115 35.76 13 .e;5
(J. 72 19.19 0.5B6 13.61 10.le 0.62 43.63 0.66e; 21.56 12.40 0.62 6<;.80 0.118 31.54 13.56 0.62 101. e; 1 0.738 43.09 14.39

0.93 21.75 0.664 17.46 11.52 0.12 45.81 0.lu3 25. 11 13.04 0.72 72.4ü 0.745 36.82 14.06 0.72 104.59 0.757 50.30 14.17
1.13 23.55 0.118 21.28 i2.41 0.93 49.10 0.753 32.22 13.96 0.93 75.27 0.774 47.25 14.62 0.93 108.44 0.785 64.54 15.ll
1.33 24.5'l 0.75u 25.08 13.02 1.13 51. lu 0.784 3'l.26 14.52 1.13 71.66 0.79'l 57.58 15.0e; 1.13 111.50 O. B01 18.47 15.14

1.B3 26.5u 0.8u8 34.48 14.U3 1.33 52.64 O.8U7 4c:..27 14.'le 1.33 79.33 a.816 67.86 15.41 1.33 114.36 C.828 92.4E 16.15

2.33 27.75 0.847 43.89 14.e<; 1.83 55.40; 0.851 63.63 15.71 1.83 82.84 C.852 'l3.32 16.09 1.83 110;.90 0.868 127.17 16.93

2.83 29.00 0.885 53.% 15.35 2.33 57.24 0.878 80.98 16.27 2.33 86.23 0.881 118.77 16.15 2.33 124.06 0.898 161.86 11.51

3.33 2e;.68 C.905 62.7u L5.11 2.33 58.84 0.902 98.34 16.12 2.B3 88.65 0.912 144.23 11.22 2.83 126.BO 0.918 196.08 17.90

3.83 30.24 0.923 11.')4 16.01 3.33 5'l.96 0.91'l 115.6e; 17.04 3.33 90.39 C.930 16'l.68 17.56 3.33 129.18 0.935 230.68 lB.24

4.33 30. sc:. 0.932 81.32 16.16 3.83 61.19 0.938 133.05 17.39 3.83 91.91 0.945 1'l5.13 17.85 3.83 131.20 0.950 265.2e; 18.52

5.33 31.64 C. 'l65 10U.09 16.75 4.33 62.09 C.952 15lJ.41 11.65 4.33 92.82 0.e;55 220.5'l 18.03 4.33 132.92 0.'l62 2'l9.89 18.17

6.33 32.06 0.918 118.86 16.% 5.33 63.24 0.e;70 185.12 17.97 5.33 94.51 0.973 211.50 16.37 5.33 135.34 C.980 369. 10 IS .11

7.33 32.45 0.990 137.62 17.18 6.33 64.29 0.986 219.83 18.21 6.33 95.59 0.983 322.41 18.57 6.33 136. l8 0.986 438.32 19.23



P ~ 24.0 HH H = 3.0 H/4 B a 3.0 14M P ~ 24.0 14M H = 3.0 14M B = 3.0 14M P = 24.0 14/4 H = 3.0 14M B = 3.0 MM P • 48.0 MM H '" 3.0 HM B • 3.0 MM

REYNOlOSZAHl RE a 0.133E+06 REYNOlOSZAHl RE = 0.224E+06 REYNOlOSZAHl RE = 0.531E+C6 REYNOlOSZAHl RE ~ 0.<;01E+04
MITTl. GESCH~INO. UK = 196.10 CM/S HITTl. GESCH~INO. Ui< = 335.25 CM/S MITTl. GESCH~INO. Ui< = 796.69 CM/S MITTl. GESCHMINO. Ui< '" 1'0.10 CHIS
HITTl. PROFllGESCH~. OP = 217.66 CM/S MITTl. PROFllGESCH~. UP = 368.52 CM/S MITTl. PROFllGESCH~. UP c 883.18 CHIS MITTl. PROFIlGESCHM. UP = 15.81 CHIS

VOlUMETR. KANAlHOEHE HV = 39.625 1'14 VOlUMETR. KANAlHOEHE HV '" 3<;.625 ~H VOlUMETR. i<ANAlHOEHE HV '" 39.625 1'14 VOlUMETR. i<ANAlHOEHE HV '" 39.813 14M
PROFJllAENGE RAUH lR a 33.811 1'14 PROFlllAENGE RAUH lR = 34.151 1'14 PROFlllAENGE RAUH lR = H.828 14M PROFIllAENGE RAUH lR = 28.161 14M
PROFlllAENGE GLATT lG '" 5.808 1414 PROFlllAENGE GLATT lG = 5.468 I'M PROFIllAENGE GLATT lG = 4.197 14M PROFIllAENGE GLATT lG = 11.052 MM

SCHUBSP.GESCHM.RAUH UXR = 29.91 CHIS SCHUBSP.GESCHM.RAUH UXR = 51.01 CHIS SCHUBSP.GESCHW.RAUH UXR '" 121.34 CM/S SCHUBSP.GESCHW.RAUH UXR ~ 1.91 CM/S
SCHUBSP.GESCHR.GlATT UXG • 12.40 CM/S SCHUBSP.GESCHR.GlATT UXG = 20.41 CM/S SCHUBSP.GESCHR.GlATT UXG • 45.03 CHIS SCHUBSP.GESCHR.GlATT UXG = 1.IB CHIS
NUllSCHUBSPANNUNG lR/HV '" 0.8534 NUllSCHUBSPANNUNG lR/HV = 0.8620 NUllSCHUBSPANNUNG lR/HV • 0.878S NUllSCHUBSPANNUNG lR/HV = 0.7224

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMHI UICH/SI U/UMAX Y/H U+ YIMMI UICH/SI U/UMAX Y/H U+ YIHH I UICH/SI U/UHAX Y/H U+ YIHH) UICH/SI U/U/4AX Y/H U+

3.48 120.10 0.464 1. 16 4.04 3.4B 204.58 0.466 1.16 4.01 3.48 490.52 0.466 1.16 4.04 3.16 9.40 C.4B8 1.25 4.92
4.48 l36.12 0.525 1.49 4.57 4.48 22<;.25 0.522 1. 'oS 4.4S 4.48 552.24 0.525 1.49 4.55 4.76 11.22 o. SB 3 1.5<; 5.87
5.411 15 o. 52 0.57B 1.B3 5.03 5.48 253.51 0.511 1.B3 4.97 5.4B 606.18 0.576 1. B3 5.00 5.76 11.70 0.608 1.92 6.12
6.48 160.01 0.615 2.1c 5.35 6.4B 270.13 0.615 2.16 5.30 6.46 648.51 0.617 2.16 5.34 6.76 12.45 C.647 2.25 6.52
B.48 176.84 C.679 2.63 5.91 8.48 298.2u 0.61<; 2.83 5.85 8.48 111.02 0.682 2.63 5.91 8.76 13.49 C.701 2.92 7.06

lu.48 189.82 C.72<; 3.49 6.35 lU.48 320.67 C.73C 3.49 6.29 10.48 766.90 0.72<; 3.49 6.32 10.76 14.7C 0.764 3.59 7.70
12.48 201.55 0.774 4.16 6.74 12.48 338.1B C.77C 4. 16 b.63 12.48 81.3.4<; 0.773 4.16 6.70 12.16 15.48 0.804 4.25 8.10
14.48 211.1.3 0.811 4.83 7.06 14.48 3~5.63 0.810 4.83 6.97 14.46 8~ o. 4 7 0.809 4.83 1.01 14.16 16.21 0.842 4.92 8.4S
16.46 219.84 C.8'o5 5.4<; 1.35 1(,48 311.62 C. 647 5.4<; 7.29 16.48 883.57 0.840 5.4<; 7.28 16.16 16.97 0.882 5.59 6.88
18.48 227.68 0.815 6.16 7.61 18.48 3B3.57 G.873 6.16 7.52 1B.4B 920.27 0.815 6.16 7.58 18.76 17.49 0.909 6.25 9.15

(Xl20.46 236.20 C.908 6.B3 7.90 20.48 3%.'00 0.903 6.83 7.77 20.48 ~47.91 0.901 6.83 7.81 20.76 1B.20 0.<;45 6.92 9.52
...&22.48 242.99 C.934 7.49 6.12 22.48 4C9.9u 0.933 7.49 8.04 22.48 974.10 0.921 1.49 8.03 22.16 18.63 0.96B 7.59 <;.75

24.48 248.41 C.955 8.16 8.31 24.48 418.14 0.953 8.16 8.21 24.48 1000.99 0.952 8.16 8.25 24.76 18.18 0.915 8.25 <;.83
26.48 253.59 0.974 11.63 6.48 26.48 427.54 0.<;14 8.83 f.H 26.48 1020.23 C.970 8.83 8.41 26.16 1<;.06 C.<;90 8.<;2 <;.96
28.48 256.41 0.993 9.49 6.64 28.48 435.16 C.991 '1.49 8.53 28.48 1038.16 0.981 9.49 8.56 28.16 19.25 1.000 '1.59 10.07
29.46 25<;.04 C.995 9.83 8.66 29.46 437.58 0.<;96 9.83 6.58 29.48 1045.51 C.994 9.83 8.62
30.48 260.27 1.000 10.16 8.7C 30.48 436.55 C.99" 10.16 6.6C 30.48 104".48 C. "'18 10.16 8.65 GLATTE ZONE
31.48 25<;.6B 0.9'18 lu .49 8.68 31.46 43'1.17 1.000 lu.'o9 8.61 31.48 1051.8'0 1.000 10.'09 8.67
32.48 25<;.06 0."95 10.83 8.66 32.46 438.2'0 C.<;98 10.83 6.5" 32.46 10'0<;.66 0.9"8 10.83 6.65 YIMM) UICH/SI U/U"AX Y+ U+
33.'08 258.11 C.992 11. 16 8.63 :03.48 436.36 0.'194 11. 1~ 8.55 33.48 1049.12 0.<;91 11.16 6.65

34.48 1044.13 0.'193 11.49 8.61 0.37 '0.92 0.256 '0.21 4.15
GLATTE ZONE GLArTE ZONE 0.38 4."3 0.256 4.34 4.1(;

GLATTE ZONE 0.39 4.94 0.256 4.41 4.17
VIHMI UICI'/SI U/UMAX Y+ U+ YI"HI UI C"/SI U/UMAX Y+ u+ 0.41 5.2'0 0.272 '0.5<; 4.43

YIMHI UICM/SI U/U"AX Y+ U+ 0.42 5.3" C.280 '0.72 4.55
0.31 183.5'1 C.l05 48.60 14.81 0.31 318.24 0.125 18.53 15.5<; 0.52 6.50 0.338 5.94 5.4<;
0.38 184.13 C.107 5u.07 14.85 0.38 31'1.30 0.727 80.91 15.65 0.31 1'10.34 0.151 174.'09 11.55 0.63 1.46 0.388 7.14 (;.30
0.39 184.81 C.l10 51.54 1'o.SI 0.39 320.60 0.130 83.28 15.11 ü.38 193.55 C.154 17<;.19 17.62 0.84 ".02 C.46" 9.41 7.61
0.41 185.16 0.114 52.99 l't .,,<; 0.41 321.52 0.732 65.63 15.15 0.3" H4.45 0.755 185.05 17.64 1.04 10.36 0.536 11.18 6.15
0.42 166.49 C. 1 L7 54.44 15.04 0.51 331.19 C.155 108.55 16.26 0.41 196.H C.758 1"0.27 17.69 1.24 11.48 0.597 14.07 9.69
0.43 187.01 0.11<; 55.EE 15.0<; ü.62 341.43 0.177 13u. 80 16.13 0.51 823.63 G.783 240.63 18.2<; 1.74 13.86 0.120 1".14 11.7C
0.4'0 181.13 G.721 57. H 15.14 0.12 348.45 0.193 152. eS 11.07 0.62 847.46 0.806 28<;."5 18.8. 2.24 15.00 0.119 25.40 12.67
0.51 191.89 G.131 61.17 15.46 u.93 36C.36 0.821 195.<;2 11.66 0.12 864.60 0.822 338.48 19.20 2.74 16.22 0.843 31.07 13.70
0.62 191.43 G.159 6u.94 15.<;3 1.13 311.02 0.845 238.16 18.16 0.93 892.66 0.849 434.31 1<; .82 3.24 16.19 0.872 36.73 14.18
0.72 .02.45 0.778 '14.49 16.33 1.33 318.99 0.863 281.3" 18.57 1.13 914.50 G.86<; 529.21 20.31 3.74 17.19 C.893 42.39 1'0.51
O. "3 209.08 0.803 121.24 16.87 1.83 394.18 0.898 387.85 1".31 1.33 930.68 0.885 e23.80 20.67 '0.24 11.52 0.'110 48.06 14. ]g
1.13 214.6" 0.825 147.15 11032 2.33 405.54 0.923 4"3.65 1".87 1.83 964.52 0.911 857.78 21.42 5.24 18.06 0.938 5"~ 38 15.24
1.33 2".58 0.844 174.14 17.71 2.83 413.8'1 C."42 5<;".45 2C.2S 2.33 '186.50 G. "38 1091.76 21.'11 6.24 18.33 0.952 70.11 15.'07
1.83 230.GO 0.881, 239.45 18.55 3.33 421.00 0."5" 705.2'0 2G.63 2.83 1004.38 0."55 1325.71, 22.3C 7.24 18.64 G.968 82.03 15.7'0
2.33 237.28 0.912 304.71 1".14 3.83 425.64 0.969 811.04 20.86 3.33 1017.86 C.g68 155'1.13 22 .60 8.24 18.84 0.97" 93.36 15.91
2.83 242.10 G.932 31u.09 19.58 4.33 42<;.33 C.918 910.84 21.01, 3.83 11125.18 0.<;15 17<;3.71 22.77 9.24 1'1.05 C."89 104.6" 16.08
3.33 H6.84 0.948 435.41 1<; .91 5.33 't34.29 0.'18" 1128.43 21.28 4.33 1 G32 .UO 0.981 2Ci21.b9 22.92 10.24 19.24 1.000 116.ill 16.25
3.83 249.82 0.960 5CO.12 20.15
4.33 252.6e C.911 566.C4 20.38
5.33 256.44 0."85 fSb.cd 2C.6<;



P = 48.0 14M H = 3.0 1'41'4 8 = 3.0 1'41'4 P E 48.0 1'41'4 H .. 3.0 1'414 8 = 3.0 I'M P = 48.0 14M H .. 3.0 1'414 8 E 3.0 1'41'4 P " 48.0 1'41'4 H .. 3.0 MH 8 • 3.0 1'41'4

RnNOlDSZAHl RE " U.120E+05 REYNOlDSZAHl RE " 0.153E+C5 REYNOlDSZAHl RE = 0.296E+05 REYNOlOSZAHl RE = O.463E+05
MITTL. GESCH~IND. UK = 19.53 CM/S HITTL. GESCH~IND. UK " 24.15 CM/S HITTL. GESCH~IND. UK • 48.98 CHIS MITTL. GESCHäIND. UK '" 15.60 CM/S
HITTL. PROFILGESCH~. UP = 20.17 CI'/S MITTL. PROFILGESCH •• UP = 26.21 CI'/S I'ITTL. PROFILGESCH~. UP = 52.6~ CHIS HITTL. PROFILGESCHh. UP • 82.31 CHIS

~OlUMETR. KANALHOEHE H~ a 39.813 1'41'4 ~OLUMETR. KA~ALHOEHE HV = 39.813 HM ~OLUMETR. KANALHOEHE HV = 39.813 MI' ~OLUHETR. KA~ALHCEHE HV .. 39.813 1'41'4
PROFILLAENGE RAUH lR • 29.342 /AM PROFILLAENGE RAUH LR = 30.229 MI' PROFILLAENGE RAUH lR = 31.192 1'41'4 PROFllLAENGE RAUH LR = 32.067 104M
PROFILLAENGE GLATT lG = 10.410 "'1'4 PROFllLAENGE GLATT LG = 9.583 HM PROFILLAENGE GLATT LG E 8.020 /AH PROFILlAENGE GLATT LG • 7.7't6 1'414

SCHU8SP.GESCHh.RAUH UXR = 2.54 CM/S SCHU8SP.GESCH •• RAUH UXR .. 3.24 CM/S SCHU8SP.GESCHh.RAUH UXR = 6.51 CM/S SCHU8SP.GESCH •• RAUH UXR .. 10.18 CM/S
SCHU8SP.GESCHh.GLATT UXG = 1.52 CM/S SCHU8SP.GESCH•• GLATT UXG = 1.82 CHIS SCHU8SP.GESCHh.GLATT UXG E 3.3ii CHIS SCHU8SP.GESCHh.GlATT UXG = 5.00 CHIS
NUllSCHUBSPANNUNG LR/H~ a 0.1370 NULLS~HU8SPANNUNG LR/H~ = 0.7593 NULLSCHU8SPANNUNG LR/H~ a 0.7986 NULlSCHU6SPANNUNG LR/H~ .. 0.8054

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMH J UICH/SJ U/UMAX Y/H U+ YIHMI UICM/SI U/UHAX Y/H U+ YIHMJ UICH/SJ U/UMAX Y/H U+ YIHHI UICH/SJ U/UMAX Y/H U+

3.76 13.59 0.531 1.25 5.35 3.16 16.93 0.531 1.25 5.23 3.16 34.04 0.531 1.25 5.18 3.19 54.20 0.554 1.26 5.33
4.76 14.31 Ci.565 1.59 5.64 4.76 17. "2 C.568 1.59 5.53 4.76 36.19 0.571 1.59 5.51 4.79 57.88 0.592 1.60 5.69
5.76 14.81 0.585 1.92 5.83 5.76 18.90 0.59<; 1. <;2 5.83 5.76 38.13 0.602 1.~2 5.8C 5.79 61.09 0.625 1.93 6.0e
6.76 16.03 0.633 2.25 6.32 6.76 20.01 0.634 2.25 6.18 6.76 40.5~ 0.641 2.25 6.18 6.79 64.82 0.663 2.26 6.31
8.76 17.43 0.689 2.92 6.81 8.16 22.u2 0.698 2.92 6.80 8.16 45.61 0.121 2.92 6.95 8.79 69.76 0.714 2.~3 6.86

10.76 18.58 C.734 3.59 1.32 10.76 23.40 0.742 3.59 7.22 10.76 48.34 C.163 3.5~ 1.35 10.19 74.64 0.164 3.60 7.34
12.76 19.97 C.789 4.25 7·i7 12.16 25.28 (i.801 4.25 7.au 12.16 50.58 0.798 4.25 1.10 12.19 H.19 0.8LO 4.26 7.18
14.16 21.15 0.836 4.92 8.33 14.76 26.11 G.828 4.92 E.06 L4.76 52.69 0.831 4.92 8.02 14.79 82.55 C.844 4.93 8.11
16.16 22.35 0.883 5.59 6.80 16.76 21.55 0.873 5.59 8.50 16.76 55.02 0.868 S.5~ 8.37 16.79 85.72 0.811 5.60 8.42
18.76 22.70 0.897 6.25 8.94 18.16 2e.76 0.912 6.25 t.EE 18.16 56.94 0.899 6.25 8.66 18.79 88.48 0.905 6.26 8.6~

20.76 23.56 0.931 6.~2 9.28 20.76 29.13 iJ.923 6.92 8.99 20.76 58.41 0.922 6.92 E.8<; 20.79 ~0.83 0.929 6.93 8.93
<Xl22.76 23.93 0.945 7.59 9.43 22.76 30.04 0.952 7.59 9.27 22.76 60.09 0.948 1.59 ~.l4 22 .19 93.42 0.956 1.60 9.1E
I\J24.76 24.53 0.969 b.25 9.66 24.76 30.81 0.977 8.25 9.51 24.16 61.59 0.912 8.25 9.37 24.79 94.72 0.969 8.26 9.31

26.76 24.92 0.985 8."2 9.E2 26.76 31.13 C.987 8.92 9.61 26.76 62.41 C.985 8.92 9.5C 26.19 96.75 0.990 8.93 9.51
28.76 25.31 I.OOC 9.59 ~.97 28.16 31.55 1.000 9.59 9.74 28.16 63.06 0.995 9.59 9.59 28.19 97.76 1.000 9.60 ~ .61

29.76 31.45 0.997 9.~2 9.71 2<;.76 63.31 1.000 <;1.92 9.64 29.79 91.10 0.999 9.93 9.60
GLATTE ZONE 30.76 62.88 0.992 lu .25 9.57 30.79 97.67 0.999 lu.26 9.60

GLATTE ZONE 31.76 62.92 C.993 10.59 9.57 31.79 97.45 0.997 1O.6C 9.58
YIHHI UICI'/SI U/UMAX Y+ u+

YIMMI Ul CI'/S J U/UHAX Y+ U+ GLUTE ZO"E GLATTE ZONE
0.37 8.17 0.323 5.3~ 5.39
0.38 8.08 ü.H9 5.56 5.33 0.37 11.92 0.378 6.49 6.53 YIHH I UICH/SI U/UHAX Y+ U+ YIl'HJ UICM/SJ U/UHAX Y+ U+
0.39 8.38 0.331 5.72 5.53 0.38 12.20 0.387 6.6E 6.69
0.41 8.39 0.331 5. e 8 5.53 0.39 12.47 0.395 6.88 6.84 0.37 31.96 0.504 11.60 9.68 0.37 58.~8 0.594 17.75 11.61
0.42 8.59 (,.339 6.04 5.66 0.41 12.67 0.402 7.07 6.95 0.38 32.45 C.512 11.9E 9.83 0.38 58.53 0.599 18.29 11.70
0.52 10.0'0 C.397 7.61 6.62 0.42 12.75 C.404 1.27 6.99 0.39 32.76 0.517 12.33 9.92 0.49 64.03 0.655 23.51 12.80
0.63 11.39 0.450 9.14 7.51 0.52 14.80 0.469 9.15 8.11 0.42 33.57 0.530 13.0e 10.17 0.60 67.58 0.691 28.56 13.51
0.84 13.79 C.545 12.13 9.10 0.63 16.96 0.538 10.99 9.30 0.52 37.30 0.589 16.37 11.3 C 0.81 71.96 0.736 38.43 111.39
1.04 15.26 0.603 15.08 10.06 0.84 19.06 C.623 14.5e 1C. 78 Li. 6 3 40.21 0.635 19.65 12.20 1.01 75.02 0.767 48.16 15.0C
1.24 16.71 0.660 18.01 11.02 1.04 21.53 0.683 18. 14 11.81 0.84 44.37 C.700 26.08 13.44 1.21 77.20 0.790 57.82 15.44
1.74 18.72 C.740 25.27 12.34 1.24 23.04 C.130 21.61 12.63 1.04 46.92 0.741 32.43 14.21 1.71 81.34 0.832 81.53 16.26
2.24 20.48 C.809 32.53 13.51 1.74 25.27 0.801 30.4C 13.85 1.24 4 8. 7~ 0.769 38.74 14.11 2.21 84.52 0.865 105.32 16.9C
2.14 21.50 C.E49 39.18 14.18 2.24 26.68 0.846 39.12 14.63 1.74 51.75 0.817 54.36 15.68 2.71 86.91! 0.869 129.12 17.38
3.24 22.11 0.874 47.03 14.58 2.74 27.43 C.869 47.84 15.04 2.24 54.01 0.E52 69.95 16.36 3.21 89.02 0.911 152.92 11.80
3.74 22.59 0.&92 54.28 14.89 3.24 28.18 0.893 56.56 15.45 2.74 55.51 C.876 85.54 16.82 3.71 90.64 0.927 176. 71 lE.12
4.24 23.00 C.909 61.53 15.17 3.74 28.68 0.909 65.28 15.73 3.24 57. UO 0.900 101.13 17.27 4.21 92.16 0.943 200.51 18.43
5.24 23.61 0.933 76.03 15.57 4.24 29.21 0.926 74.00 16.01 3.74 58.03 0.916 11b.13 17.58 5.21 94.25 0.96'0 248.10 18.85
6.24 24.27 0.959 90.53 16.01 5.24 29.97 0.950 91.44 16.43 4.24 59.06 0.932 132.32 17.8S 6.21 95.77 0.980 295.69 19.15
7.24 24.41 C.964 105.03 16.09 6.24 30.53 0.968 108.88 16.74 5.24 60.59 0.956 163.51 18.35 7.21 96.93 0.991 343.29 19.38
8.24 24.57 0.971 119.53 1(,.20 7.24 31,.96 0.981 126.32 16.97 6.24 61.67 0.973 194.6<; 18.66
9.24 24.91 0.984 134.03 16.42 8.24 31.32 0.993 143.17 17.17 7.24 62.11 C.980 225.8E lE.81

10.24 24.99 0.987 148.53 16.48 9.24 31.50 0.999 161.21 17.27



P a 48.0 MM H = 3.0 MM B = 3.0 1"1" P = 4B.0 MM H = 3.0 MM B = 3.0 MM P = 4B.0 MM H = 3.0 MM B = 3.0 MI' P = 4B.0 M'" H = 3.0 MM B a 3.0 "'"

REYNOLDSZAHL RE • 0.649E+05 REYNOLDSZAHL RE = 0.133E+C6 REYNDLDSZAHL RE = 0.223E+06 REYNOLDSZAHL RE = 0.524E+06
MITTL. GESCH.IND. UK a 105.40 CM/S MITTL. GESCH.lhD. UK = 196.02 CM/S MITTL. GESCH.INO. UK a 331.21 CM/S MlTH. GESCH.IND. UK = 785.55 C"'/S
I'ITTL. PROFILGESCH •• UP a 115.41 CM/S MITTL. PRGFILGESCH•• UP • 219.59 CI'/S MlTll. PRCF lLGESCH... UP a 315.14 CM/S MITTL. PROF lL GESCH•• UP a 894.50 CHIS

VOLUI"ETR. KANALHOEHE HV = 3S.813 MI" VOLUMETR. KA~ALHCEHE HV = H.813 MM VOLUMETR. KANALHOEHE HV = 3~.813 MM VOLUMETR. KANALHOEHE HV a 3';.813 MM
PROFILLAENGE RAUH LR = 32.407 MM PROFILLAENGE RAUH LR = 33.360 "'I' PROFILLAENGE RAUH LR • 33.614 I'M PROFILLAENGE RAUH LR a 34.367 MM
PROFILLAENGE GLATT LG = 7.4u6 I"M PROFILLAENGE GLATT LG = 6.452 MM PROFILLAEhGE GLATT LG = 6.199 "'I' PROFILLAENGE GLATT LG = 5.445 MM

SCHUBSP.GESCH •• RAUH UXR = 14.30 CM/S SCHUBSP.GESCH •• RAUH UXR = 27.45 CI"/S SCHUBSP.GESCH •• RAUH UXR • 46.61 CM/S SCHUBSP.GESCH •• RAUH UXR = 110.41 CHIS
SCHUBSP.GESCH•• GlATT UXG = 6.84 CM/S SCHUBSP.GESCH•• GLATT UXG = 12.07 CM/S SCHUBSP.GESCH••GLATT UXG = 20.02 CM/S SCHUBSP.GESCH... GLAJT UXG a 43.95 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.8140 NULLSCHUBSPANNUNG LR/HV = 0.8379 NULLSCHUBSPANNUNG LR/HV = 0.8443 NULLSCHUBSPANNUNG LR/HV a 0.8632

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ YIMM) UICM/SI U/UMAX Y/H U+ YIMMI UICM/S) U/UMAX YII-< U+ YIMM) UICM/SI U/UHAX Y/H U+

3.76 77.80 0.568 1.25 5.44 3.76 147.47 0.562 1.25 5.31 3.76 250.54 0.561 1.25 5.38 3.16 597.55 0.564 1.25 5.41
4.76 80.95 0.590 1.59 5.66 4.76 154.06 0.5!!7 1.59 5.61 4.76 263.22 0.590 1.59 5.65 4.76 623.61 ~.588 1.59 5.65
5.76 86. B6 0.63't 1.92 6.07 5.76 161.99 0.618 1.92 5.9C 5.76 215.41 0.617 1. S2 5.91 5.76 654.34 0.611 1.92 5.93
6.76 91.33 G.666 2.25 6.38 6.70 170.08 0.048 2.25 0.20 6.16 290.01 0.650 2.25 6.22 6.76 685.53 0.647 2.25 6.21
8.76 98.16 0.116 2.92 6.86 8.76 185.95 C.I09 2.92 6.71 8.76 313.90 0.703 2.92 6.73 8.16 746.70 0.704 2.92 6.16

10.76 105.07 0.766 3.59 7.35 10.16 197.11 0.154 3.59 7.2'- 10.76 335.39 0.152 3.59 1.20 10.76 195.09 0.750 3.59 7.20
12.76 11 0.57 G.801 4.25 7. 7~ 12.76 208.16 0.794 4.25 7.58 12.76 353.82 C.793 4.25 7.59 12.76 839.09 C.791 4.25 7.60
14.76 114.63 0.836 4.92 8.01 14.76 218.03 0.831 4.S2 7.'14 14.76 368.74 0.826 4.92 1.S1 1't.76 874.13 0.824 4.92 7.92
16.16 118.45 0.864 5.59 8.28 16.76 225.81 0.861 5.59 8.23 16.76 384.72 0.862 5.59 8.25 16.76 909.85 0.858 5.59 8.24
18.76 123.54 0.901 6.25 8.64 18.76 233.54 C.89U 6.25 8.51 18. H 3%.27 0.888 6.25 8.50 18.76 9"2.37 0.889 6.25 8.54
20.76 126.06 0.920 6.92 8.81 20.76 240.19 0.916 6.92 8.75 20.76 401.45 0.913 6.92 8.74 20.16 969.01 0.914 0.92 8.78 CD

22.76 129.91 0.948 7.5S S.09 22.76 247.28 0.943 7.5S 9.01 22.76 419.49 0.940 7.59 9.00 22.16 993.16 G.937 7.59 9.0G IN

24.76 132.46 0.966 8.25 9.26 24.76 252.86 0.964 8.25 S.21 24.76 428.48 G.960 8.25 9.19 24.76 1017.48 C.S6C 8.25 9.22
26.76 135.64 0.989 8.92 9.48 26.76 256.47 0.978 8.:;2 S.34 26.16 436.85 0.91S B.S2 9.37 26.76 1035.06 0.976 8.92 9.37
28.76 137.09 1.000 9.59 9.58 28.76 259.22 C. S8 8 9.59 9.44 28.16 4102.35 C.991 9.59 9.49 28.16 1051.49 0.992 9.59 9.52
29.76 137.02 0.9S9 9.92 9.58 29.76 260.56 0.993 9.92 9.49 29.76 445.54 0.998 9.92 9.56 29.76 1056.71 0.997 9.92 9.57
30.76 136.81 0.998 lu.25 9.51 30.16 262.32 1.000 lu.25 9.56 30.16 446.U4 0.999 10.25 <;.51 30.16 1060.35 1.000 IG.25 9.60
31.76 136.59 0.996 10.59 9.55 31.76 260.37 0.993 1O. ~ 9 9.48 31.76 44/:.2 S 1.00u 10.59 9.58 31.76 1058.68 0.998 10.59 9.59

32.76 259.34 0.989 lU.92 <;.45 32.76 443.35 0.993 10.92 9.51 32.76 1057.11 0.998 1(;.92 9.58
GLATTE ZONE 33.76 440. 18 0.986 11.25 9.44 33.76 1052.43 0.993 11.25 9.53

GLATTE lONE
YIMM) UICM/SI U/UMAX Y+ U+ GLATTE ZONE GLA T JE ZONE

YIMMI UICM/SI U/U"'U Y+ U+
0.36 81.53 0.638 23.52 12.80 YIMM) UICM/SI U/UMAX Y+ U+ YIMM) UICM/SI U/UMAX Y+ U+
0.42 88.00 0.642 27.18 12.87 0.31 178.34 C.680 47.17 14.77
0.52 93.93 0.685 34.23 13.74 0.38 178.94 0.682 49.22 110.82 0.37 311.61 0.698 77.74 15.57 0.37 768.76 0.725 170.30 17.4S
0.63 97.81 0.713 41.09 110.30 0.39 179.81 0.6a5 50. t6 11o.8S J.38 312.15 0.699 80.10 15.60 0.38 770.80 0.727 175.47 17.510
0.84 102.10 0.749 54.54 15.02 0.41 180.56 0.088 52.09 14.96 O.H 313.68 0.703 82.44 15.67 O.H 776.03 G.132 18(J.~O 17.66
1.04 105.97 0.773 67.82 15.50 0.42 181.52 0.692 53.51 15.C4 0.41 315.32 0.707 84.77 15.75 0.41 777.80 0.134 185.70 17.70
1.24 IJ9.15 0.7CJ6 81.02 15.96 0.52 188.02 0.117 67.40 15.51 0.42 316.36 0.709 87. u9 15.81 0.42 780.42 0.136 190.77 17.76
1.74 115.02 0.8H 113.68 16.8. 0.63 193.210 C.731 80.91 1~.O 1 0.52 327.88 0.735 109.69 16.38 0.52 808.84 0.763 240.27 18.40
2.210 I1S.14 0.869 146.30 11.42 0.84 201.30 0.767 107.39 16.67 0.63 336.59 0.754 131.67 16.82 0.63 832.27 0.785 288.42 18.94
2.74 122.8'1 C.896 178.91 17.97 1.u4 207.90 0.193 133.53 11.22 D.64 350.85 0.186 174.16 17.5; 0.84 865.3S 0.816 382.82 IS.6S
3.24 125.34 0.914 211.52 18.33 1.24 213.28 J.813 159.52 17.~7 1.04 362.<;3 0.813 217031 18.13 1.04 890.79 0.840 476.03 20.27
3. 14 121.58 0.931 244.13 18.66 1.74 223.49 0.85. 223.83 18.51 1.210 371.41 0.832 259.59 18.56 1.24 910.04 0.858 568.66 20.71
4.24 129.47 0.944 216.14 18.94 2.24 231.36 0.862 266.04 19 oll: 1.74 388.1u 0.811 364.25 19.42 1.74 947.54 0.8910 797.92 21.56
5.24 132.31 0.965 3101.97 19.35 2.14 237.61 0.906 352.25 19.6S 2.24 401.25 0.899 46a.74 20.05 2.210 973.09 0.916 1026.81 22.14
6.24 134.01 0.978 407.19 19.60 3.24 242.43 u.924 1016.106 20.08 2.74 411.00 0.921 513.23 20.5; 2.74 991.22 0.935 1252.17 22.55
7.24 13 5. 64 0.989 472.102 IS.84 3.74 246.05 0.936 480.61 2u.3e 3.24 418.56 a.S38 677.12 20.91 3.74 10i8.94 0.961 1709.49 23.19

4.24 24<;.31 0.CJ51 539.85 2C.66 3.710 423.91 C.950 782.21 21.1 e 4.24 1028.44 C.970 1937.85 23.40
5.24 254.46 0.970 667.08 21.08 4.24 428.76 0.961 886.71 21.42 5.241043.7a 0.984 2394.57 23.75
6.24 257.82 0.983 1910.31 21.36 5.24 436.00 0.917 1095.69 21.78



P "' H.O "" H .. 6.0 "" e ., 6.0 MM P " H.O MM H '" 6.0 "" e '" ~.O I"M P = 24.0 "" H = 6.0 "" e = 6.0 "" P '" 24.0 "" H "' 6.0 "" e "' 6.0 ""
REVNOLOSZAHL RE "' 0.918E+04 REVNOLDSZAHL RE = 0.121E+05 REVNOLDSZAHL RE "' 0.153E+C5 REVNOLOS ZAHL RE ,. 0.312E+05
MITTL. GESCHkINO. UK '" 15.36 CM/S "ITTL. GESCHkINO. UK = 20.37 CM/S "ITTL. GESCHkIND. UK "' 25.36 CM/S MITTL. GESCHkIND. UK ,. 51.69 C"/S
MITTL. PRCFILGESCHk. UP = 17.17 CM/S MITTL. PRCFILGESCH•• UP .. 22.36 CII/S MITTL. PROFILGESCHk. UP "' 28.07 C"/S MITTL. PROFILGESCHk. UP ,. 58.25 C"/S

VOLU"ETR. KANAL~OE~E HV "' 38.5CO MM VOLU"ETR. KANAL HO EHE HV " 38.5CO MM VOLUMETR. KANALHOEHE HV '" 38.500 "M VOLUMETR. KANALHOEHE HV • 38.500 ""PROFILLAENGE RAUH LR '" 26.698 MM PROFILLAENGE RAUH LR = 29.219 "M PROFILLAENGE RAUH LR ,. 2".699 "M PROFILLAENGE RAUH LR '" 30.042 ""PROFILLAENGE GLATT LG "' 11.802 MM PROFILLAENGE GLATT LG "' 9.221 ,." PROF1LLAENGE GLATT LG "' 8.801 "M PROF1LLAENGE GLATT LG :I 8.458 ,."

SCHUBSP.GESCHk.RAUH UXR " 2.12 CM/S SCHUBSP.GESCH •• RAUH UXR "' 2.89 CM/S SCHUeSP.GESCHk.RAUH UXR .. 3.57 CM/S SCHUBSP.GESCHk.RAUH UXR .. 7.11 CHIS
SCHUeSP.GESCHk.GLATT UXG " 1.41 CM/S SCHUBSP.GESCHk.GLATT UXG = 1.62 CI"/S SCHueSP.GESCHk.GLATT UXG ,. 1.94 CM/S SCHueSP.GESCHk.GLATT UXG '" 3.17 C"/5
NULLSCHueSPANNUNG LR/HV = 0.6934 NULLSCHUßSPANNUNG LR/HV = 0.7605 NULLSCHU8SPANNUNG LR/HV ,. 0.7714 NULLSCHueSPANNUNG LR/HV "' 0.7803

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIMMI UICM/SI U/UMAX Y/H U+ VIMMI UICM/SI U/UMAX V/H U+ VI MM I U1Cl4/SI U/UMAX V/H U+ VIMMI UICM/SI U/UMAX V/H U+

5.58 8.01 0.373 0.93 3.78 5.5U 10.35 0.363 0.92 3.58 5.48 12.96 0.363 0.91 3.63 5.46 27.25 0.3110 0.91 3.84
7.58 11.02 0.513 1.26 5.20 7.50 14.27 0.500 1.25 4.94 7.48 18.09 0.506 1.25 5.07 1.46 38.20 0.524 1.24 5.38
9.58 13.30 0.619 1.60 6.28 9.50 11.59 0.616 1.58 6.09 9.48 21.82 0.610 1.58 6.11 9.46 44.80 0.615 1.58 6.3C

11.58 14.89 0.693 1.93 7.03 11.50 19.34 0.677 1.<J2 6.69 11.48 24.61 0.689 1.91 6.90 11.46 50.26 0.690 1.91 7.07
13.58 16.27 0.158 2.26 1.68 13.50 21.40 (.750 2.25 7.41 13.48 26.1u 0.747 2.25 1.48 13.46 55.19 0.757 2.24 7.77
15.58 17.54 0.817 2.60 8.28 15.50 22.98 0.805 2.58 7,"5 15.48 29.11 0.81 .. 2.58 8.16 15.46 58.48 0.802 2.58 8.23
17.58 18.87 0.879 2.93 8.~ 17.50 24.50 0.858 2.92 8.48 17.48 30.49 0.853 2.91 8.54 17.46 62.08 0.852 2• .,1 8.74
19.58 19.39 0.903 3.26 ".15 19.50 25.6G 0.897 3.25 8.86 19.48 32.26 0.902 3.25 9.04 19.46 64.88 0.890 3.24 ".13
21.58 20.07 0.93'> 3.60 9.47 21.50 26.60 0.932 3.58 9.20 21.48 33.34 0.933 3.58 9.34 21.46 67.87 0.931 3.58 9.55
23.58 20.68 (.963 3.93 ".76 23.50 n.55 0.965 3.92 9.53 23.48 34.12 C.971 3.91 9.13 23.46 69.98 0.960 3.91 ".85 0)
25.58 20.77 0.967 4.26 9.80 25.50 28.21 0.988 4.25 ".76 25.48 35.38 C.990 4.25 9.92 25.46 71.35 0.979 4.24 10.04 ~

27.58 21.24 0.9B9 4.60 10.03 21.50 28.38 0.994 4.58 9.82 27.48 35.15 1.00e 4.58 10.02 21.46 12.89 1.000 4.58 10.26
28.58 21.32 0.993 4.76 10.01 28.50 28.54 1.000 4.75 S.88 28.48 35.55 0.995 4.75 9.96 28.46 12.76 0.998 4.74 10.24

29.48 35.51 0.994 4.91 9.95 29.46 72.10 0.997 4.91 10.23
GLATTF ZONE GLATTE ZONE

GLATTE ZONE GLATTE ZONE
VIIIMI UICII/SI U/UMAX V+ U+ VIIIMI UICM/SI U/UMAX V+ U+

V(MM) UICM/SI U/UMAX Y+ U+ VIMMI UICM/SI U/UMAJ( V+ U+
0.37 7.02 0.321 5.01 4.98 0.37 9.35 0.328 5.76 5.76
0.38 7.35 0.342 5.16 5.22 O.H 9.,3 0.334 5.93 5.87 0.31 13.39 C.375 6.93 6.89 0.37 3<;.17 0.537 13.44 10.H
0.39 6.93 0.323 5.30 4.92 0.46 11.21 0.393 7.12 6.<;1 0.48 16.00 (;.44B 8.<J8 8.24 0.38 3'1.48 C.542 13.85 lC .41
0.41 1.58 0.353 5.45 5.38 0.51 12.91 0.452 8. 18 1.ge o. 5~ 17.58 0.492 10.95 9.05 0.39 3S.45 0.541 1't.26 10.46
0.42 7.59 0.353 5.60 5.3S lJ.71 15.85 C.555 12.02 S.77 0.80 21.22 C.5<;4 14. e 1 lC.~3 0.50 43.95 0.603 18.20 11.6~
0.43 6.90 0.324 5.75 4.S4 0.98 17.69 0.627 15.04 11.03 1.00 23.14 C.647 1&.6C 11.S 1 0.61 46.64 0.640 22.01 12.37
0.48 8.14 0.319 6.48 5.78 1.18 18.99 0.665 18. 15 11.11 1.20 24.54 0.687 22.38 12.63 Ci.82 50.63 0.695 29.48 13.43
0.69 10.04 0.467 9.30 7.13 1.68 21.34 0.748 25.85 13.1 t 1.10 27.38 C.166 31.11 14.0" 1.02 53.39 0.132 36.85 14.16
0.90 11.99 0.558 12.06 6.52 2.18 22.18 C.798 33.53 14.U5 2.20 29.04 0.812 41.02 14.95 1.22 54.S4 0.754 44.16 14.51
1.10 13.19 0.614 14.19 9.31 2.68 23.13 C. 8 31 41.21 14.63 2.70 30.01 0.841 50.33 15.48 1.12 58.27 C.199 62.21 15.46
1.60 15.46 C.720 21.54 10.97 3.18 24.56 C.860 48.89 15.14 3.20 31.02 0.868 59.49 15.97 2.22 60.62 U.832 8lJ.34 16.08
2.10 16.92 0.788 28.26 12.01 3.68 25.17 C.8a2 56.43 15.52 3.70 31.79 0.889 68.94 lC.36 2.12 62.35 G.855 ~8.41 H.54
2.60 11.19 C. B2 8 34.97 12.63 4.18 25.57 0.896 64.0<; 15.77 4.20 32.06 0.891 Id.25 16.5 C 3.22 64.22 0.881 116.4e 11.03
3.10 18.46 0.859 41.6<; 13.1C 5.18 26.53 0.929 79.42 16.3~ 5.20 33.35 0.933 <;6.81 11.17 3.72 65.79 0.903 134.55 17 .45
3.60 18.9.2 0.1l81 48.29 13.43 6.18 21.23 0.954 94.14 16.7S 6.20 34.15 0.955 115.49 17.58 4.22 66.13 0.916 152.62 17.7~
4.10 19.40 C.903 54.<;9 13.76 7. 18 27.74 C.972 11U.06 17 .10 7.20 34.83 0.974 134.11 17.<;3 5.22 68.92 0.945 188.76 18.28
5.10 20.12 0.937 68.40 14.28 d.18 28.17 C.987 125.38 11.31 8.20 35.23 C.<;86 152.73 18.14 6.22 70.4 S 0.967 224.90 18.70
6.10 20.45 0.952 81.80 14.52 9.18 28.48 0.998 140.70 17.56 7.22 11.41 C.98U 261.04 18.94
1.10 20.86 0.911 <;5.2C 14.81 8.22 72.35 0.993 297.18 19.1<;
8.10 21.26 C.99Ci 108.61 15.0<;
9.10 21.48 1.0CO 122.31 15.25



P = 24.0 HH H = 6.0 MI' B = 6.0 MI' P = 24.0 HH H '" 6.0 HM B = 6.C MM P = 24.0 HH H = 6.0 HH B = 6.0 MM P .. 24.0 MM H .. 6.0 HH B .. 6.0 MM

REYNOL OSZAHL RE .. U.458E+C5 REYNOLOSZAHL RE .. 0.582E+05 REYNOLOSZAHL RE = 0.136E+06 REYNOLOSZAHL RE • 0.200E+06
MITTL. GESCHhIND. UK = 76.14 CM/S MITTL. CESCHhIND. UK .. 97.28 CMIS HITTL. GESCHhIND. UK = 206.77 CMIS MITTL. GESCHhIND. UK .. 307.10 CHIS
I'ITTL. PROFILGESCHh. UP '" 86.57 CM/S HITTL. PRDFILGESCHh. UP ,. 111.06 CHIS MITTL. PRDFILGESCHh. UP '" 240.51 CHIS HITTL. PRDFILGESCH~. UP .. 359.65 CHIS

vDLUMETR. KANALHDEHE HV .. 38.500 MI' VDLUMETR. KANALHDEHE HV .. 38.5(;0 I'H VDLUMETR. KANALHDEHE HV .. 38.500 HM vDLUHETR. KANALHDEHE HV .. 38.500 HH
PRDflLLAENGE RAUH LR .. 30.812 MI' PROFILLAENGE RAUH LR = 31.036 I'H PRDFILLAENGE RAUH LR .. 31.939 "'H PROFILLAENGE RAUH LR • 32.085 IIH
PROFILLAENGE GLATT LG '" 7.688 HM PROFILLAENGE GLATT LG = 7.464 I'M PROFILLAENGE GLATT LG = 6.561 MH PROFILLAENGE GLATT LG .. 6.415 MH

SCHUBSP.GESCH~.RAUH UXR = 10.62 CHIS SCHUBSP.GESCHh.RAUH UXR = 13.68 CHIS SCHUBSP.GESCH••RAUH UXR .. 29.B2 CHIS SCHUBSP.GESCHh.RAUH UXR .. H.24 CHIS
SCHUBSP.GESCH •• GLATT UXG .. 5.3U CM/S SCHUBSP.GESCH•• GLATT UXG = 6.71 CM/S SCHUBSP.GESCHh.GLATT UXG = 13.52 CHIS SCHUBSP.GESCH•• GLAIT UXG .. 19.78 CHIS
NULLSCHU8SPANNUNG LR/Hv ,. 0.8003 NULLSCHUBSPANNUNG LRI Hv = 0.8061 NULLSCHUBSPANNUNG LR/HV = 0.8296 NULLSCHUBSPANNUNG LR/HV .. 0.8334

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIHHI UICH/SI UlUIlAX Y/H U+ YIHMI UI CHI S I U/UHAX Y/H U+ YIMM I UICM/SI U/UHAX Y/H U+ YIMH I UICM/SI U/UMAX Y/H U+

5.45 42.29 0.392 0.91 ' 3.98 5.45 54.30 0.392 0.91 3.97 5.26 114.84 0.385 0.88 3.85 5.25 172.33 0.388 0.88 3.90
7.45 56.61 0.525 1.24 5.33 7.45 73.21 0.529 1.24 5.35 7.26 155.80 0.522 1.21 5.22 1.25 232.12 0.523 1.21 5.25
9.45 66.89 0.620 1.51 6.30 9.45 85.93 0.620 1.51 6.2E 9.26 184.13 0.617 1.54 6.17 9.25 213.28 0.616 1.54 6.18

11.45 74.98 0.695 1.91 7.06 11.45 96.47 0.691 1.91 7.05 11.26 205.19 0.687 1.88 6.88 11.25 304. SI 0.687 1.88 6.89
13.45 81.23 0.753 2.24 1.65 13.45 104.50 0.155 2.24 1.64 13.26 223.16 0.748 2.21 1.48 13.25 330.32 0.745 2.21 7.41
15.45 87.35 0.809 2.57 8.23 15.45 111.24 0.803 2.57 8.13 15.26 238.43 0.799 2.54 8.00 15.25 352.98 0.796 2.54 7.9B
17.45 91.96 0.852 2.91 E.~ 17.45 117.61 0.849 2.91 8.60 17 .26 251.15 0.841 2.88 8.42 17.25 371.58 0.838 2.88 8.40
19.45 96.37 0.8'13 3.24 9.08 19.45 122.82 C.887 3.24 8.98 19.26 263.40 0.882 3.21 8.83 19.25 389.39 0.878 3.21 8.80
21.45 99.97 0.926 3.57 9.42 21.45 127.82 0.923 3.57 9.35 21.26 273.25 0.915 3.54 9.16 21.25 405.25 0.914 3.54 9.16 00
23.45 103.24 C.957 3.91 9.12 23.45 132.19 0.954 3."1 9.61 23.26 282.23 0.946 3.88 ".46 23.25 417.40 0.941 3.88 Cl.43
25.45 106.22 0.984 4.24 10.00 25.45 135.30 0.977 4.24 9.8" 25.26 289.87 0.971 4.21 9.12 25.25 429.61 0.969 4.21 Cl.71 U'1

27.45 101.12 0.998 4.51 IC.15 27.45 131.82 0.995 4.51 10.ü8 21.26 295.70 0.991 4.54 9.92 27.25 438.39 0.988 4.54 9.91
28.45 107.92 1.000 4.14 10.1f 28.45 138.49 1.000 4.74 lC.13 28.26 2"7.31 0.996 4.11 9.97 28.25 441.91 0.996 4.71 9.99
29.45 107.65 C.998 4.91 lv.14 29.45 138.05 0.991 4.91 10.09 29.26 298.48 1.000 4.88 10.01 29.25 443.58 1.000 4.88 10.03
30.45 107.51 0.996 5.07 10.13 30.45 137.47 0.993 5.07 10.05 30.26 296.61 0.994 5.04 9.<;5 30.25 442.05 0.997 5.04 9.99

31.26 295.96 0.992 5.21 9.92 31.25 440.81 0.994 5.21 9.96
GLAr TE lGNE GLATTE ZONE 32.25 438.87 0.989 5.38 ".92

GLATTE ZONE
YIHHI UICM/SI U/UHAX Y. U+ YIHHI UICH/S) U/UMAX y. U+ GLATTE ZONE

YIHHI UICM/SI U/UMAX Y+ U+
0.31 62.83 0.582 18.53 1l.85 0.31 85.36 0.016 23.38 12.73 YIMH) UICH/S) U/UMAX Y+ U+
0.38 b3.lb 0.585 1<;.11 11.91 ü.38 85.55 0.618 24.10 12. Je 0.31 202.64 0.679 52.06 14.99
0.39 63.91 0.592 19.61 12.05 0.39 85.60 0.618 24.82 12. H 0.38 203.04 C.680 53.67 15.02 0.37 307.18 0.692 Ib. 47 15.53
0.40 6~.56 0.598 20.24 12. 17 0.40 86.61 0.625 25.53 12.91 ü.39 203.96 0.683 55.27 15.0" 0.38 308.1U 0.695 78.80 15.58
0.41 65.12 0.b03 2u.81l 12.28 0.41 87.20 0.630 26.24 13.CC 0.40 204.78 0.686 56.86 15.15 0.39 309.39 0.698 81.10 15.64
0.52 70.39 0.652 26.35 13.21 0.52 93.01 0.612 33.0u 13.87 0.51 211.94 C.710 72.32 15.68 0.41 310.24 0.6.,9 83.39 15.68
0.62 73.52 0.681 31.69 13.86 ü.62 96.34 0.69b 39.68 14.37 0.61 217.50 0.129 87.31 16.0<; 0.51 320.90 0.123 105.71 16.22
0.83 78.08 0.724 42.15 14.72 0.83 101.22 ü.731 52.18 15.09 0.72 222.28 0.745 102.06 16.45 0.62 329.24 0.742 127.38 16.64
1.03 80.97 C.750 52.48 15.21 1.03 104.27 0.753 65.88 15.55 0.82 226.52 0.759 116.66 16.16 0.72 336.86 0.759 148.70 17.C3
1.24 83.28 ü.172 62.14 15.70 1.24 107.19 C.174 78.76 15.98 1.02 233. "9 0.784 145.61 17.31 0.83 343.21 0.774 169.81 17.35
1.74 87.36 0.809 88.14 16.41 1.74 112.92 0.815 llu.65 16.84 1.23 239.98 0.804 114.37 11.76 1.03 354.71 0.800 211.68 11.93
2.24 91.14 0.844 113.4<; 11.18 2.24 111.75 0.850 142.48 11.56 1.43 245.59 0.823 202.93 18.17 1.23 3b3.96 0.821 253.29 18.40
2.74 94.C5 0.871 138.85 17.13 2.74 121.31 0.876 174.31 1S. 10 1.93 256.66 0.860 273.35 18.99 1.43 371.3u C.837 294.59 18.77
3.24 "6.31 0.892 164.21 18.16 3.24 124.33 0.8"8 206.14 18.54 2.43 265.12 0.888 344.24 1".62 1.93 387.04 0.873 397.38 1".57
3.14 98.4u u.912 18.,.56 18.55 3.74 126.84 0.916 237. "1 18.91 2.9) 21l.69 0.910 415.13 20.10 2.43 398.'11 0.8"" 500. 17 20.17
4.24 luü.~9 0.921 214.92 18.81 4.24 129.09 0.932 269.80 19.25 3.43 276.81 0.927 486.01 20.4b 2.93 408.32 0.921 6(,2.<;5 20.b4
5.24 103.10 C.955 266.<7 19.44 5.24 132.30 0.955 334.28 19.7J 3.'13 280.94 0.941 5 Sb. 90 20.7" 3.43 415.31 0.936 705.74 20.99

6.24 105.27 C.975 316.34 19.85 6.24 134.82 C.973 398.0<; 20.1C 4.43 284.66 0.954 627.79 21.06 3.93 421.63 0.951 806.53 21.31

7.24 106.7e;, 0.989 ;67.(;6 20. 14 1.24 136. b5 0.987 461.'l1 20.38 5.43 290.33 0.973 169.57 21.48 4.43 426.70 0.962 91l.32 21.57
6.43 294.07 0.9B5 91l.J5 21.76 5.43 434.1.12 0.978 1116.89 21.94



P • 24.0 MM H • (,.0 fIIIIM H • 6.0 HM P • 24.0 MM H • 6.0 MH B • 6.0 HM P • 48.0 MM ~ . 6.0 MM B • 6.C MM P • ~B.O MM H • 6.0 MM R • 6.0 "M

RlYNOlDSIAHL Rl • 0.3S4E+C6 REYNOLOSIAHL RE • 0.528[+06 REYNOLOSiAHL RE • 0.906E+04 RFYNOLDSZAHL RE • 0.12lE+05
MI In. GFSCIi~INIJ. UK • ~5l.1>0 CM/S MITTl. GF~CH~INn. UK • 808.~1 (HIS HITTl. G~S(H~INO. UK • 14.'1'l I:M/S MITTl. GES(H~INO. UK • 19.'l6 <.M/5
MIITl. PROfllGESCH~. Up • 6J6.13 CM/S HI1Tl. PRU IlG~SCH~. Up • ~41.03 l.H/S HITTl. .. RUf I LGE SCH~. Up • It>.~~ CHIS MIITL • PRUrII.GfSCH~. UI' . Li.24 CM/S

I/ULUMfTR. KANAlHOEHf HI/ • H.500 11M I/OlUMfTR. KANAL~DEHf HV • 18.500 MH VlJl UME TR. KANALHOfH ~V • J'I.250 MH VOLUHETR. KANALHDEHE HV • 39.250 MM
PROflLLAENGE RAUH LR • 32.'1Jl MH PROf ILlAENGl RAUH LI< • JJ.OJI. I'H PRUFILLAENGE RAUH LR • 30.18l MM PROFILLAENGE RAUH LR • J2.689 MM
PROFILLAENGE GLAII lG • ~.S6~ HH PROFILlALNGf GLATT LG • 5.464 I'M pNOfILLAfNG~ GLATT LG • 8.468 MM PROFILlAENGE GLATT LG • 6.561 11M

S(HIJIISP.GES(H~.RAUH UXk • BO.IG (HIS SCltIJIlSP. GHCH~.RAUH IJXR • 11I.IS CHIS SC HIJIlSP. Gf S(H~ .IUUH UXR • 2.14 (HIS S(HUBSP.GfSCH~.RAUH UXR . 3.15 (M/5
S(HUHSP.GfS(H~.GLATT UXG • n.o/ CHIS SCHUHSP.GESr.H~.GLAI, UXG • 41.64 <.H/S s(HIJHSP.GE5(H~.GlAII UXG • 1.44 CHIS SCHUHSP.GfS(H~.GLAIT UXG • 1.6B CM/5
NULL SCHUB SPANNUNG LR/HV • u.O~~3 NULL SCHUH SPANNUNG lR/HV • U.B501 MIl.l SCHUHSPANNUNG LR/HV • 0.78H NULL SCHUH SPANNUNG LR/HV • 0.832B

RAUHf iONE RAUHE ZONE RAUlll ZONE RAUHE /[INE

YIHM) UICH/SI U/UHAX Yltt U+ YIMM) UICM/SI U/UMAX Y/H U+ VIM"') UICH/SI U/UMAX Y/H U+ VIHMI UICH/SI U/UHAX V/H U+

1. i'l 415.40 0.')78 l.n ~ .11 5.24 440.I>B O. H8 0.81 3.16 6.1/ 8.96 0.414 1.01 1.11 6.12 11.73 \1.441 1.02 3.13
9.3'1 485.\11 0.611 1. ~ I 6.04 1.74 &j<J2.Hfl C.50~ 1.1I 5.06 B.ll 11.4l O.SSJ 1. J~ 4.11 0.12 14. ~4 0.SS9 1.35 3.'16

I L.1'1 53 1.68 0.684 1.'10 6.70 'l.H 100.'.5 0.602 1. S4 5.'19 10.17 !J.93 0.610 I.OG 5.0~ 10.ll 11.55 0.660 1.0G ".68
13. Jij 582.11> 0.1"1 2./J 1.26 11.24 78u.04 (.01C 1.91 6.66 12.11 14.11 0.113 2.02 5.H 12.12 1'1.02 0.115 2.02 5.09
15.H 621.4 I G.l'lO l.S7 1.14 11.74 945_lt5 0.176 2.11 I.n 14.12 15. Tl 0.761 2.35 5 .. 74 '''.Il 20.~B 0.189 2.35 5.6C
11.19 651.12 0.H36 2.'1U 8.1'1 15.24 'Iü 5. 4 J O. 11 H I • .,4 7.13 I(,.ll 16.61> 0.80 I 2.6'1 6.08 16.12 ;>l.I'I O. H34 2.69 5.92
19.3'1 68'1.01> 0.8 Ib 1.21 f.50 11.74 l.)') I. '.f, C.8l/ I. ~ I ~.17 1H. 17 11. H G.o"o 3.02 6.3J 18.12 22.96 G. 05~ 3.02 6.10
2I.3'l 1I4.1S O.<)OA 3.~ I 8.'11' 1'1.24 1002.J6 C.B61 3.11 B.56 20.12 10.10 0.011 3.35 6.61 20.12 2".0~ O.'lOS 3.35 6."3
23.19 13B. 1'l 0.93'1 3.'10 ~.I~ 71.24 lü"7./l li.lJ l ; 'j 3.54 8.<)0 77.17 18.87 u.'I14 3.6'1 6.89 27.17 l4.11 0.'12'1 3.6'l 6.60
25. ]'I 15 1.7'1 O. '103 4.13 G.43 73.24 1080.1,} 0.918 3.Bl ~.n 24.17 1 (Je '.>.j 0.946 4.ü2 1.13 74.12 25.30 0.'l53 4.02 6.11 Q)
27.1'1 lH.28 G.G85 4.51 9.64 75.24 1110.91> C. '154 ".ll G.4b 76.17 I ~.5 I 0.'148 4.3~ 1.14 2f•• 12 15.'1<) 0.917 "d5 6.'l4

~
lH.)9 181.65 G. 'J94 4.13 5. 14 21./4 Ll36./tl G.'116 4.54 ~. IL 78. 17 20.20 0.97'1 ".6'1 1.31 2R.12 76.6c. I. "uO 4.6'l 7.10
}'1.H 786.} 1 1.000 4.'1u '1.7'1 7 H. 7" II"B.90 O. '181 4.11 '1.dl 1'1.12 70.38 O. '181 4.05 1.4" 75.17 }6.57 0.')99 4. t 5 7.0G
30. "19 786.08 1.\100 5.07 'i.1C, 2'1.2'. 1150.11 C.'1')) 4.81 9.81 JO.1l 20.18 u.<)8 I 5.01 1.44 10.11 26.51 0.'J9,) 5.0l 1.09
11 .39 I HS. J I O.9'J'J S.n 'l. 18 lO.l4 1104.Jl 1.000 " .0" 'I. 'J4 11.17 20.6" 1.0uO S. I G 1.54 31.12 76.5" C.9'Jll 5.19 1.0b
12.3'1 782.2" C.<)'15 ~.4U ~. 74 31.24 1162.9U C.'1'1'1 5.21 G.'11 32.11 10.51, O.. 4'Jb 'J. j~ 1.~C 32.11 26.58 0.999 5.35 1.IC

17.2 " 1160.19 C.'1'16 S.31 9.'10
GLAI H fUNE GLAIIE ZONE Gl AT TE iONf

Cl AIIf iON!'
YIMMI UICM/SI U/UHAX y. U+ VIHMI UICH/sl U/UI'AX Y+ U' YI~MI UILM/\l lJ/UHAX Y+ U+

YIM"'I UIC~/SI U/UHAX Y+ U'
0.31 551.10 0.703 12.,. ~ I 16.15 U. I1 1.24 0.351 S.OO 5.04 0.31 '1.91 O. HI 5. GO 5.91
0.39 555./5 G. 70 1 12'1. Je 16.93 O. " B'07.92 0.//4 1 A~. U') 11.69 0.18 1.46 0.361 5.n 5.1'1 0.38 IU.I " 0.305 6.09 6.11
0.19 551.69 0.109 133.11 16.B" L. 18 H44.16 o. //6 19u.il 11.13 O.4'J 8. f) 3 0.413 6.11 5.94 0.49 12.21 0.4~'1 1.91 1.27
0." I 560.11 0.113 136.'13 16.91 u.3~ .,47 .. tl I. o. U9 19 S. 18 1'.8G 0.60 9.,,(, O.'.6ij U.15 6.12 0.60 1 I. H6 0.521 '1.4'l B.15
U.4 I 514.2 U C.13l. 15'1.0" 11.3'1 0 .. '.. 1 H~ I. HI C. 11;> 201.31 17.HH 0.10 10.60 L. '> li '). ~tr 1.j6 O.IU 15.11 C.568 1l.14 'l.01
O... 'Jf-t S'I2.41 0./S4 1'15.0 I I 1.'14 tJ." I 854. 'I I o. 114 20L,. BI 1/. <j~ !J.'11 12.61 0.611 Il. 3S 8.17 O.'ll 11.44 0.656 14.3S IC.3S
O.I>H 608.54 0.71" 230.20 IH.43 u. 'j '} 8H4 ... 5 v.160 26u.41 10. '>L 1. L1 13.02 O. (,]0 15.1/ ~.62 I. II 19.14 0.123 1/.61 11.46
0.8'1 h~l. 71 0.90'> 2 e,CJ. ~ l 19.16 0.61 907. 'tl 0.11'1 ~1l.U 1 'r. U'J 1.31 1".11 O. 11, 11.86 10.Z4 1.31 20.60 L.174 2U. B7 12.21
1.0~ 6) I. 2.~ G.HI8 16H.ll 1'I.71 D. 1.1 'JL'). Ho c. (lj lj ~f4.Ct 19.43 I. HI 16.0A 0.818 24.61 11.15 I. HI ll.1.l 0.H~4 28.91 1J.54
1.7'1 666.1>1 0.1148 4 3~. J I ZOo I G 0. H'. '143.11 O.BIU 4 I ~ .01 19.UL 7•.H lU.04 c. U7~ 31.41 11.~6 2. H 2.1.1'1 0.894 36.11 1'•• 11
1.19 6<)5. t1'; o. HH 5 603.81 21.07 1.04 '16'l. ~ 1 o .8H 511>.0'; lU.J~ 2.81 I H. Il O. '10 I 30.2e 1.1.03 I.HI 24.61 0.'125 44.11 14.1>6
2.20; 115.84 (J. 9 I 0 112. I 'I lI.60 1./4 '1'11. ~ I U.B52 t16.41 2C.81 1.H 1'7.22 U.'131 4S.08 13.38 3. 11 7~. Q'j 0.'142 52.06 14.'11
7.19 IH.l'l 0.'13U 'l4U.~7 22.15 1.44 1010.'.OJ 0.8<.H 110. IL lI.ZI 3.HI 19.4B C.944 51.8'1 13.56 3.Hl /5.68 C.'165 6U.61 15. }O
3. 2 ~ .", 1.13 C.95C 1106.34 /2.6.1 1.94 104/.H C.'lOu 'l64.;l6 <1.98 4.31 20.0U 0.'16'1 SB.6'J IJ.92 4.11 l~. 11 C. 'J06 66.56 15.3l
3. 1'1 1'>6.13 0.962 127'0.32 27.'1< ;'.44 10lS.l" 0.973 IZll.4lJ Z2.51 5.31 70.H C.'16S 12.30 14.16 S. II lt.lO O.GB~ 6".4S 1~.6 I
4.29 165.',1 0.'114 1442.3U 2l.18 '.94 IU96. SI O. 'i41 146lJ.~1 lJ.OZ 6.31 70.~9 O.'lGl 85.'>1 14. n 6.11 21>.19 C.')'12 100.35 15. I<
5.29 716.11 o. '18 I 11/8. n 23.'>1 3.44 1113.36 L.'J56 1 lOB. 6 I Z I. 1 I

1.'14 1111• ." 0. c16H 195(,.91 /J." 1
4.44 11 36.01, C.'l16 /I'l'l.90 Z3.85
'i.'.4 1150. I I C.'1BII 7694.'12 24.14



P = 48.0 101M H .. 6.0 1'11'1 8 .. 6.0 101/'1 P = 48.0 HH H = 6.0 HM 8 = 6.0 MM P = 48.0 HH H .. 6.0 "IM 8 = 6.0 1'1/'1 P .. 48.0 MH H '" 6.0 HH 8 .. 6.0 /IM

REYNOLDSZAHL RE = 0.149E+C5 REYNDLDSIAHL RE .. 0.306E+05 REYNOLDSLAHL RE .. 0.462E+05 REYNOLOSZAHL RE .. 0.606E+05
MIHL. GESCHIoIND. UK .. 24.80 CM/S MITTL. GESCH~IND. UK .. 50.41 CM/S MIITL. GESCH"'INO. UK .. 15.93 CM/S HITTL. GESCH.IND. UK .. 99.91 CM/S
MIITL. PRDFILGESCH",. UP = 26.52 C/'I/S HIITL. PROFILGESCHIo. UP .. 55.34 CM/S MIIIL. PROFILGESCH •• UP .. 85.36 CM/S MITTl. PRCfILGESCH•• UP .. 112.8'1 CHIS

VOlUMEIR. KANALHCEHE HV .. 39.250 HM VOLUMEIR. KA~ALHCEHE '"'V .. 39.250 14M VOLUHEIR. KANALHOEHE HV = 39.25C MM VOLU/'IETR. KANALHOEHE HV .. 39.250 MH
PROflLLAENGE RAUH LR .. 33.ü32 /'IM PROFILLAENGE RAUH LR .. 33.668 14M PROfllLAENGE RAUH LR .. 33.865 /'IH PROflLLAENGE RAUH LR .. 3/0.10'1 MH
PROFILLAENGE GLATI LG = 6.2l8 /'IM PROfILLAENGE GLATI LG = 5.582 /'IH PROFILLAENGE GLATT LG .. 5.385 1"1'1 PROfILLAENGE GLATT LG .. 5.lItl /'IM

SCHUBSP.GESCHIo.RAUH UXR .. 4.68 CHIS SCHUBSP.GESCH"'.RAUH UXR = 9.58 CM/S SCHUBSP.GESCHIo.RAUH UXR = 14./09 CM/S SCHUBSP.GESCH"'.RAUH UXR .. 19.19 CM/S
SCHUBSP.GESCH•• GLATT UXG .. 2.03 CM/S SCHUBSP.GESCHIo.GLATT UXG .. 3.90 CM/S SCHUBSP.GESCH"'.GlATT UXG .. 5.78 CI"/S SCHU8SP.GESCH"'.GLAIT UXG .. 7.45 CM/S
NULLSCHU8SPANNUNG LR/HV .. 0.8416 NULLSCHU8SPANNUNG LR/HV = 0.8578 NULL SCHUB SPANNUNG LR/HV = 0.8628 NULLSCHU8SPANNUNG LR/HV .. 0.8690

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIHMI UICM/SI U/UMAX Y/H U+ YIMMl UICM/SI U/U/'IAX Y/H U+ VIMMI UICM/SI U/UMAX V/H U+ YIMMI UICM/SI U/UHAX Y/H U+

6.12 16.n 0.510 1.02 3.62 6.12 31.02 (J.454 1.02 3.24 6.10 49.54 0.472 1.C2 3.42 6.10 64.75 0.466 1.02 3.31
8.12 1'1.43 0.586 1.35 4.16 8. 12 39.88 C.583 1.35 4.16 8.10 61.71 0.58<;1 1.35 4.26 8.10 81.62 C.588 1.35 4.25

10.12 21.86 0.659 1.6S 4.68 10.12 44.80 0.655 1.6 S 4.68 10.10 70.4S 0.672 1.68 4.87 10.10 92.68 0.661 1.68 4.83
12.12 24.05 0.725 2.02 5.14 12.12 50.28 0.736 2.02 5.25 12.10 76.23 0.727 2.02 5.26 12.10 100.64 0.125 2.02 5.24
14.12 25.10 0.757 2.35 5.31 1/0.12 53.38 C.781 2.35 5.51 14.10 8C.S7 0.712 2.35 5.5'> 14.10 107.14 0.771 2.35 5.58
16.12 26.66 0.803 2.69 5.70 16.12 55.91 0.818 2.6<;1 5.84 16.10 85.80 0.818 2.68 5. 'i2 16.10 112.56 0.810 2.68 5.81
18.12 28.26 0.852 3.02 6.04 18.12 58.10 0.859 3.02 6.13 18. 10 89.38 0.852 3.02 6.11 18.10 11 7.64 0.847 3.02 6.13
20.12 29.23 0.881 3.35 6.2~ 20.12 60.15 C.880 3.35 6.28 20.10 'll.65 0.814 3.35 6.32 20.10 121.S8 0.878 3.35 6.36
22.12 29.7B 0.8<;17 3.6S 6.37 22.12 61. S4 0.906 3.69 6.47 22.10 <;15.50 0.<;1 11 3.68 6.5S 22.10 126.39 C.910 3.68 6.5'1
24.12 30.80 0.<;128 4.02 6.59 24.12 64.10 C.938 4.02 6.69 24.10 98.54 0.<;140 4.02 6.80 24.10 12<;1.37 0.931 /0.02 6.74 CO

26.12 31.52 0.<;150 4.35 6.74 26.12 65.89 0.964 4.35 6.88 26.10 <;19.79 0.951 4.35 6.8S 26.10 132.71 0.956 4.35 6.92 -..J

28.12 32.17 C.969 4.69 6.88 28.12 66.81 C.971 4.69 6.<;18 28.10 102.93 G.<;I81 4.68 7.10 28.10 135.66 C.<;I17 4.68 7.07
29.12 32.71 C.988 4.E5 7.0 I 29.12 67.7<;1 C.992 4.85 1.CE 29.10 103.42 C.986 4.85 7.14 29.10 137.01 0.986 /0.85 7.14
30.12 33.07 0.'197 5.02 7.07 30.12 68.34 1.000 5.02 7.14 30.1v 104.50 0.996 5.02 7.21 30.10 138.08 C.994 5.02 7.20
31.12 33.04 0.996 5.19 7.07 31.12 68.36 1.000 5.19 7.14 31.10 104.80 0.999 5.18 7.23 31.10 138.B<;I 1.000 5.18 7.24
32.12 33.07 u.'1<;17 5.35 7.U7 32.12 68.33 1.000 5.35 7.13 32.10 104.88 1.000 5.35 7.24 32.10 13 7.86 C.993 5.35 7.18
33.12 33.18 1.000 5.52 7.10 33.12 68.20 0.998 5.52 1.12 33.10 104.14 0.993 5.52 7.19 33.10 137.81 C.9<;12 5.52 7.18

34.10 137.32 0.9a<;l 5.68 7.16
GLATTE ZONE GLATTE ZONE GLA TTE ZONE

GLATTE ZONE
VI ~M I 'HCH/SI U/UMAX Y+ U+ VI 101M I UICM/SI U/U/'IAX Y+ U+ YIMMI UICM/SI U/UMU Y+ U+

YIMMI UICM/SI U/UMU Y+ U+
0.37 14.27 0.430 7.09 7.U3 0.31 40.B6 0.598 13.7" 10.48 0.37 70.37 0.671 20.45 12.18

0.38 14.56 v.439 1. ~ 1 7d8 0.38 41.25 0.604 14. 12 IC.5E 0.38 10.68 0.674 21.01 12.23 0.37 <;17.4'0 0.702 26.24 13 .08
0.39 15.12 0.456 7.52 1.45 0.39 41.40 0.607 14.53 10.63 0.39 70.91 0.676 21.6S 12.21 Ci.38 97.81 0.704 27.04 13 .13
0.'01 15.34 0.462 7.74 7.56 0.44 43.41 C.635 16.16 11.13 0.41 71.18 0.679 22.30 12.32 0.39 97.85 0.705 27.83 13 .14
0.42 15.36 0.463 7.95 1.51 0.49 45.42 0.665 18.16 11.65 0.51 16.2U 0.127 28.21 13.19 0.41 98.37 C.l08 28.62 13.21
0.49 16.92 0.510 9.40 8.34 0.60 48.51 0.110 22.06 12.44 0.62 79.41 C.757 34.07 13.74 0.42 99.06 0.713 29.33 13.3C
0.60 19.08 0.575 11.42 S.41 0.70 50.94 0.745 25.S5 13.06 0.12 81.85 0.780 39.77 14.11 0./0 3 99.49 0.716 30.10 13.35
0.10 20.76 0.626 13.4u lC.24 0.'11 54.20 0.793 33.52 13 .9C 0.93 85.20 0.812 51.15 14.75 0.44 9<;1.90 0.719 30.87 13.41
0.91 23.35 C.704 17.31 11.51 1.11 56. u2 0.81S 41.02 14.31: 1.13 87.09 0.830 62.34 15.18 0.51 103.61 C.746 30.1<; 13.91
1.11 25.01 0.754 21. 18 12.33 1.31 57.63 0.843 48.6" 14.18 1.33 89.68 0.855 13.47 15.52 0.62 106.81 0.169 43.60 14.35
1.31 26.24 C.791 25.03 12.94 1.81 60.65 0.887 67.12 15.55 1.83 <;13.36 0.890 101.03 16.16 \l.12 109.93 0.791 50.90 14.76
1.81 28.42 c. 85 7 34.57 14.Ul 2.31 62.36 0.912 E5.63 15.SS 2.33 96.5 C 0.920 128.58 16.70 0.93 113.72 0.81<;1 65.31 15.27
2.31 2S.64 0.893 44.11 14.61 2.8\ 63.99 0.936 104. 13 16.41 2.83 <;18.54 0.940 156.14 11.05 1.13 116.59 0.83S 19.59 15.65
2.81 30.44 0.918 53.64 15.01 3.31 65.06 0.952 122.94 11:.6E 3.33 100.45 0.958 183.10 17.39 1.33 119.36 0.859 93.81 11:.02

3.31 31.18 C.940 63. 18 15.J7 3.81 65.97 0.905 141.50 16.92 3.83 101.09 0.964 210. 15 11.5C 1.83 124.47 0.896 129.00 16.71

3.81 31.50 C.949 72.71 15.53 4.31 66.60 0.974 160.05 11.08 4.33 102.63 0.979 23B.24 11.71: 2.33 127.91 0.921 164.18 11.11

4.31 32.34 (.975 82.25 15.S4 5.31 67.53 0.988 lS7.16 17.32 5.33 103.13 C. <;I 8<;1 293.22 17.95 2.83 131.02 0.943 20u.83 17.59

5.31 32.86 (.990 101.31 11:.20 3.33 133.09 C.958 236.27 17.81
3.83 134. ~6 C.961 272.37 18.04
4.33 13 5. 41 C.915 307.90 18.18



P = 48.0 1414 H '" 6.0 14'" 8 = 10.0 MI' P = 48.0 "414 I' c 6.0 1414 8 " 6.0 14M P = 48.0 1414 Hz6.0MH B '" 6.0 1414 P s 96.0 1414 H z 6.0 14M B s 6.0 14M

REYNOLOSZAHL RE " 0.135E+C6 REYNOLOSZAHL RE • 0.213E+06 REYNOLOSZAHL RE '" 0.539E+06 REYNOLOSZAHL RE • 0.913E+04

MITTL. GESCH~INO. UK .. 198.95 C"/S MITTL. GESCH~INO. UK .. 319.47 CHIS "ITTL. GESCHkINO. UK '" 7';9.80 CHIS MITTL. GESCHkINO. - UK • 15.07 CM/S

MITTL. PROFILGESCHk. UP = 223.88 CM/S MITTL. PROFILGESCHk. UP .. 358.13 CM/S HITfL. PROFILGESCH~. UP s 910. H CM/S HITTL. PROFILGESCHk. UP .. 16.25 CM/S

VOLUHETR. KANALHOEHE HV '" 39.250 "I' VOLUMETR. KANALt<OEHE t<V c 39.250 MM VOLUMETR. KANALHOEHE HV c 39.250 14M VOLUMETR. KANAlHOEHE HV • 3<;.625 14M

PROFILLAENGE RAUH LR '" 35.025 1414 PROFILLAENGE RAUH LR '" 35.256 1'''' PROFILLAENGE RAUH LR " 35.702 1'14 PROFILLAENGE RAUH LR " 30.424 1'14

PROFILlAENGE GLAff LG "' 4.225 "14 PROFILLAENGE GLAfT lG = 3.954 "14 PROFILLAENGE GLATT LG .. 3.54E 1'14 PROflLLAENGE GLATT LG s 9.201 14M

SCHUBSP.GESCH~.RAUH UXR = 39.34 CM/S SCHUBSP.GESCH~.RAUH UXR "' 63.26 CM/S SCHUBSP.GESCHk.RAUH UXR .. 156.108 CHIS SCHUBSP.GESCHk.RAUH UXR " 2.51 CM/S

SCHUBSP.GESCH~.GLATT UXG = 13.67 CM/S SCHUBSP.GESCH~.GLATT UXG " 21.29 CM/S SCHUBSP.GESCHk.GLATT UXG '" 49.3'> CM/S SCHU8SP.GESCHk.GLATT UXG '" I.H CM/S

NULLSCHUBSPANNUNG LR/H\I " 0.8923 NULLSCHUBSPANNUNG LR/HV '" 0.89<12 NULLSCHU8SPANNUNG LR/HV = 0.9096 NULLSCHUBSPANNUNG LR/HV .. 0.7678

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMI UICM/SI U/UMAX Y/H U+ YI"'HI UICH/SI U/UMAX Y/H U+ YIHM) UICM/SI U/UMAX Y/H U+ YIMI'4I UICH/SI U/UMAX Y/H U+

6.10 125.01 0.450 1.02 3.18 6.10 199.55 0.451 1.02 3.15 6.10 518.97 0.461 1.02 3.31 8.48 12.47 0.624 1.41 4.91

8.10 151.92 0.568 1.35 4.01 8.10 255.28 0.511 1.35 4.04 8.1u 651.18 0.579 1.35 4.16 10.48 13.70 0.686 1.75 5.46

10.10 180.68 0.650 1.6B 4.59 lU.I0 289.24 0.653 1.108 4.57 10.lu 136.35 0.654 1.68 4.7G 12.48 14.28 0.115 2.08 5.65

12.10 199.77 0.119 2.02 5.06 12.10 319.82 C.722 2.02 5.010 12.10 810.49 0.120 2.02 5.17 14.48 15.25 0.163 2.101 6.07

14.10 211.09 0.760 2.35 5.37 14.10 339.31 0.766 2.35 5.36 14.10 860.52 C.165 2.35 5.45 16.48 16.11 C.806 2. 15 6.41

16.10 224. H 0.809 2.108 5.11 16.10 359.60 0.812 2.68 5.68 16.10 909.30 0.808 2.68 5.80 18.48 16.81 0.844 3.08 6.72

18.10 234.08 0.843 3.02 5.<;5 18.10 373.97 0.845 3.02 5.91 18.10 946.25 0.841 3.02 6.04 20.48 17.85 0.893 3.101 1.11

20.10 242.16 0.872 3.35 6.15 20.10 387.80 0.876 3.35 6.L! 20.10 980.32 0.871 3.35 6.26 22.48 18.49 0.925 3.15 7.36

22.10 250.14 C.900 3.66 6.36 22.10 4UO.21 0.904 3.68 6.33 22.10 1009.86 0.891 3.68 6.45 24.48 18.87 0.944 4.08 7.52

24.10 251.67 0.927 4.02 6.55 24.10 409.76 G.925 4.02 6.H 24.10 1042.51 0.926 4.02 6.65 26.48 1".43 0.913 4.41 1. H (X)

26.10 264.101 0.952 4.35 10.12 26.10 421.40 0.952 4.35 6.610 26.10 1066.22 0.948 4.35 6.80 28.48 19.80 0.991 4.75 1.89 (X)

28.1U 269.31 0.969 4.68 6.84 28.1U 43 0.51 0.972 4.68 6.81 28.10 1088.<lB 0.968 4.68 6.95 29.48 19.85 0.993 4.91 7.90

29.10 273.74 0.985 4.85 6.96 29.10 435.31 0.983 4.85 6.88 29.10 1101.99 0.919 4.85 7.03 30.48 19.94 C.998 5.08 1.94

30.10 213.70 0.985 5.02 6.910 3u.l0 437.1 u 0.581 5.02 6.91 3C.I0 1108.34 (.985 5.02 1.07 31.48 19.98 1.000 5.25 7.96

31.10 211.31 0.998 5.18 1.05 31.10 440.91 0.996 5. 18 6.97 31.10 11l6.24 C.992 5.18 7.12 32.48 19.98 1.000 5.41 1.96

32.10 211.84 1.000 5.35 7.06 32.10 442.79 1.0uO 5.35 7.0C 32.10 1121.22 0.996 5.35 1.16

33.10 216.35 0.995 5.52 1.02 33.10 440.12 0.995 5.52 6.57 33.10 1125.22 1.000 5.52 1.18 GLATTE ZONE

H.I0 214.94 0.990 5.68 6.99 34.10 440.33 0.994 5.68 6.96 34.10 1121.20 0.996 5.68 1.110

35.10 212.19 0.982 5.85 6.93 35.10 436.07 0.985 5.85 6.89 35.10 1114.34 C.990 5.85 7.11 YIMMI UICM/SI U/UMAX Y+ U+
35.60 1101.58 0.984 5.93 1.01

GLATTE ZONE GLATTE ZONE 0.31 6.61 0.334 4.86 4.83
GLATTE lONE 0.38 6.45 C.323 5.01 4.61

YIMMI UICM/SI U/UMAX Y+ U+ YIMMI UIC'l/SI U/UI'AX Y+ U+ 0.39 7.03 0.352 5.16 5.09
YIMHI UICH/SI U/UMAX Y+ U+ 0.41 6.82 C.341 5.30 4.94

0.31 205.64 0.740 54.20 15.05 0.31 335.06 0.151 83.10 15.73 0.42 1.16 0.358 5.45 5.18

0.38 206.32 C.743 55.84 15.1C 0.38 334.84 0.156 85.62 15.12 0.31 819.29 0.181 193.64 11.80 0.43 7.28 0.364 5.59 5.21

0.39 206.41 O. H3 51.48 15.11 0.39 33 5. 5 5 0.158 88.12 15.76 0.38 880.43 0.182 199.51 17.83 0.44 7.50 0.315 5.14 5.43

0.41 21)1.05 0.745 5Q.l0 15.15 0.41 336. E3 0.161 90.61 15.82 0.39 882.88 0.785 205035 17.87 0.51 8.35 0.418 6.72 6.04

0.42 208.51 0.150 61J.1l 15.26 0.42 331.'16 0.763 93."9 15.87 0.41 885.64 C.787 211.15 11.9; 0.62 9.4<; 0.475 8.10 6.87

0.43 208.93 0.152 62.32 15.29 0.43 339.29 0.166 95.55 15.9; 0.42 888.81 0.19IJ 216.'>2 11.9<; 0.72 10.75 0.538 9.46 1.78

<l.51 214.88 U.713 14.92 15.12 u.44 340.72 0.169 <;8.00 16.0C 0.43 890.8u 0.792 222.65 18.04 0.93 12.21 0.614 12.14 8.8E

0.62 220.01 0.192 90.27 16.10 0.51 349.19 0.189 114.86 16.4C 0.44 892.98 0.194 22 8.36 IE.OE 1.13 1l.93 0.691 14.15 1".0<;

0.72 224.76 0.809 105.38 16.45 0.62 356.9 C 0.806 138.41 16.76 0.51 913.25 0.812 267.66 18.49 1.33 14.93 0.147 17.39 10.81

0.93 232.37 0.836 135.22 11.0" U. 12 365.03 0.324 161.51 11.14 0.62 933.98 0.830 322.52 18.91 1.83 16.56 0.829 23.91 11.9<;

1.13 238.65 0.859 164.78 11.46 0.93 37b. 89 0.851 207.31 11. n 0.72 953.5B 0.847 376.5" 19.31 2.33 11.60 0.881 30. '04 12.74

1.33 243.69 0.871 194.21 11.83 1.13 381.23 0.815 252.64 18.1E 0.93 ~81.65 0.812 483.09 19.81 2.83 18.19 0."10 36.96 13.11

1.83 253.20 0."11 261.06 18.53 1.33 395.04 0.892 291.16 18.55 1.13 1005.20 0.893 588.12 20.35 3.33 18.80 0.941 43.48 13.61

2.33 259.89 0.935 :J9.90 19.02 1.83 409.36 0.925 409.45 19.22 1.33 1022.10 0.909 693.86 20.11 3.83 19.02 0.952 50.00 13.71

2.83 264.57 0.952 412.15 19.36 2.33 419.0 .. 0.946 521.14 19.68 1.83 1053.89 0.931 954. 13 21.34 4.33 19.45 0.974 56.53 14.09

3.33 268.24 0.965 485.60 19.63 2.83 423.57 0.957 632.83 19.89 2.33 1074.81 0.955 1214.39 21.16 5.33 19.72 0.<;87 69.51 14.28

3.83 211.01 0.916 558.45 1<;.84 3.33 429.35 C.970 744.52 20.16 2.83 1089.21 0.968 1414.66 22.05 6.33 19.93 O.Q97 82.62 14.43

3.83 433.26 0.978 856.21 20.35 3.33 1099.50 0.971 1738.95 22.26



P " 96.0 .... H = 6.0 "" 8 .. 6.u "I' P = 96.0 "1'1 H .. 6.0 .. " 8 " 6.0 "" P " 96.0 M" H .. 6.0 .. " 8 = 6.0 "" P " 96.0 "I'! H " 6.0 1''' 8 .. 6.0 "I'

REYNOL OSZAHL RE ,. 0.125E+05 REYNOLDSIAHL RE = \l.151E+05 REVNOLOSIAHL RE • 0.302E+05 REYNOLDSIAHL RE " 0.450E+05
MITTL. GESCH~INO. UK .. 20.19 CM/S MITTL. GESCH~INO. UK .. 24.49 C"/S MITTL. GESCH~INO. UK .. 49.0S CM/S "ITTL. GESCH~INO. UK " 74.23 CI'!/S
"ITTL. PROFILGESCH~. UP ,. 22.03 C"/S "ITTL. PROFILGESC~~. UP = 26.66 C"/~ MITTL. PROFILGESCH~. UP .. 54.55 CM/S MITTL. PRCFILGESCH~. UP " 83.99 CM/S

VOLUMETR. KANALHOEHE HV = 39.625 "" VOLUMETR. KANALHOEHE HV .. 39.625 "" VOLUMETR. KANALHOEHE HV = 3S.625 MI' VOLU"ETR. KANALHOEHE HV .. 39.625 I'!M
PROFILLAENGE RAUH LR " 31.229 14M PROFILLAENGE RAUH LR .. 31.740 MM PROFILLAENGE RAUH LR .. 32.847 1'14 PRDFILLAENGE RAUH LR " 33.236 MI'
PROFILLAENGE GLATT LG = 8.396 "I' PROFILLAENGE GLATT LG .. 7.885 "1'1 PROFILLAENGE GLATT LG " 6.778 MI' PROFILLAENGE GLATT LG " 6.389 1'1'1

SCHU8SP.GESCH_.RAUH UXR .. 3.H CM/S SCHU8SP.GESCH~.RAUH UXR ,. 4.15 CM/S SCHU8SP.GESCH~.RAUH UXR " 8.51 CM/S SCHU8SP.GESCH~.RALH UXR " 13.09 CM/S
SCHU8SP.GESCH_.GLATT UXG " 1.76 C"/S SCHU8SP.GESCH~.GLATT UXG " 2.07 C"/S SCHU8SP.GESCH~.GLATT UXG " 3.86 CM/S SCHU8SP.GESCH•• GLATT UXG .. 5.14 CM/S
NULLSCHU8SPANNUNG LR/HV " 0.7881 NULLSCHU8SPANNUNG LR/HV = 0.8010 NULLSCHU8SPANNUNG LR/HV = 0.8289 NULLSCHU8SPANNUNG LR/HV .. 0.8388

RAUHE IONE RAUHE ZONE RAUHE IONE RAUHE IONE

YIMM I UIC ../SI U/UMAX Y/H U+ VlMM) UICM/SI U/UMAX Y/t' U+ YI""I UIC,,/SI U/UMAX V/H U+ YIMM) UICMI S) U/UMAX VI .. U+

8.49 17.13 0.634 1.41 5.05 8.49 20.29 0.618 1.41 4.8S 8.49 41.48 0.627 1.41 4.87 8.49 63.30 0.62'" 1.41 4.84
10.49 18.87 0.699 1.75 5.57 10.49 22.59 0.688 1.75 5.45 lu.49 46.80 0.708 1.75 5.50 10.49 72.32 0.713 1.75 5.53
12.49 20.25 0.750 2.C8 5.97 12.49 23.79 0.725 2.08 5.73 12.49 4S.68 0.751 2.08 5.84 12.49 76.35 0.753 2.08 5.83
14.49 20.90 0.774 2.·t,l 6.17 14.49 25.39 0.773 2.41 6.12 14.49 51.50 0.779 2.'01 6.05 14.49 79.59 0.785 2.41 6.08
16.49 22.19 0.822 2.75 6.55 16.49 26.70 0.813 2.75 6 .... 4 16.49 54.00 0.810 2.75 6.35 16.49 82.98 0.818 2.75 6.34
18 ....9 23.02 0.852 3.08 6.7S 18.49 27.56 0.839 3.08 6.64 18.49 55.86 0.845 3.0E 6.57 18.49 85.95 0.848 3.0e 6.57
20.49 24.27 0.899 3.41 7.16 20.49 28.70 0.874 3.41 6.92 20.49 58.53 0.885 3.41 6.88 20.49 90.34 0.891 3 .... 1 6.90
22.49 24.71 0.915 3.75 7.29 22.49 2S.99 0.914 3.75 7.23 22.49 60.62 0.916 3.75 7.12 22.49 S2.89 0.916 3.75 7.10
24.49 25.64 0.949 4.0E 7.5~ 24.49 30.83 O.93S 4.08 7.43 24.49 62.12 0.939 4.0 E 7.30 24.49 95.97 0.941 4.08 7.33 0)

26.49 26.06 0.965 4.41 7.69 26.49 31.37 0.955 4.41 7.56 26.49 63.75 0.964 4.41 7.49 26.49 97.92 0.S66 4.41 7.48 I.C
28.49 26.57 0.984 4.75 7.84 28.49 32.29 0.984 4.75 7. Te 28.49 65.22 0.986 4.15 1.61 28.49 99.64 0.983 4.75 7.61
29.49 26.41 0.980 4.S1 7.81 29."9 32.62 0.994 4.91 7.81 29.49 65.35 0.988 4.91 7.68 29.49 100.61 0.992 4.91 7.69
30.49 26.91 0.996 5.08 1.94 30.49 32.83 1.000 5.08 7.92 30.49 66.10 0.999 5.08 1.11 30.49 101.23 0.998 5.06 7.73

31.49 32.73 0.997 5.25 7.8S 31.49 66.14 1.000 5.25 7.11 31.49 101.39 1.000 5.25 7.75
GLATTE ZONE 32.49 65.97 0.997 5.41 7.75 32.49 101.23 0.998 5.41 7.73

GLATTE ZONE
'tII'lMI UICI'!/S) U/U"AX V+ U+ GLATTE ZONE GLATTE ZONE

YI""I UICM/S) U/U"AX Y+ U+
0.37 11.08 0.410 6.27 6.3e YIMM) UICM/SI U/UMAX V+ U+ VIMMI UICM/SI U/UMAX Y+ U+
0.38 11.30 0.419 6.46 6.43 0.37 15.11 0.460 7.44 7.31
0.39 11.46 0.424 6.65 6.52 0.38 15.29 0.466 7.67 7.40 0.37 40.56 0.613 13.75 10.49 0.37 69.58 0.686 20.11 12.12
0.41 11.81 0."37 6.83 6.72 0.39 15.62 0.476 7.89 7.55 0.3B 40.88 0.618 14.17 10.58 0.38 70.4lt 0.695 20.78 12.27
0.42 11.83 0.438 7.02 6.73 0.41 15.69 0.478 8012 7.59 0.39 41.53 0.628 14.5E 10.75 0.39 70.14 0.698 21.39 12.33
0.43 12.17 0.451 7.21 6.9< 0.42 16.11 0.491 8.32 7.79 0.41 42.02 0.635 14.99 10.87 0.41 71.44 0.705 21.99 12.45
0.50 13.38 0.496 8.48 1.61 0.43 16.22 0.494 6.54 7.85 0.42 42.12 0.646 15.40 11.05 0.42 71.93 0.709 22.59 12.53
0.61 15.08 0.558 10.26 E. 58 \l.50 17. Tl 0.54~ 10.05 8.51 0.43 42.97 0.650 15.81 H.12 0.43 72.32 0.713 23.19 12.60
0.71 16.52 0.612 12.01 9.40 0.61 19.16 0.602 12.16 9.56 0.50 45.62 0.69" IB.61 11.80 0.50 75.65 0.746 27.30 13.18
0.92 18.50 (l.685 15.47 10.53 O. Tl 21.28 0.64B 14.2" 1".2S 0.61 48.20 0.729 22.51 12.47 (J.61 78.67 0.776 33."2 13. Tl
1.12 20.311 0.755 18.89 11.6e 0.92 23.42 C.713 lB.28 11.33 0.11 50.25 0.760 26.35 13.00 0.71 80.88 0.798 38.65 14.09
1.32 21.44 C.794 22.29 12.2C 1.12 25. (J8 C.764 22.32 12.13 0.92 52.98 0.80 I 33.92 13.71 0.92 83.60 0.825 49.64 14.57
1.82 22.94 0.849 30.71 13.05 1.32 26.24 0.199 26.34 12.6S 1.12 54.92 0.83u 41.42 14.21 1.12 85.94 0.848 60.62 14.98
2.32 24.03 C.890 39.14 13.67 1.82 28.35 0.864 36.04 13.71 1.32 56.56 0.855 48.89 14.63 1.32 87.67 0.865 11.5'0 15.28
2.82 24.84 0.920 47.56 14.13 2.32 29.33 ü.893 45.92 14.1 'iI 1.82 59.01 0.892 t7.31 15.27 1.82 91.09 0.898 98.59 15.81
3.32 25.35 0.939 55.99 14.42 2.82 30.15 C.918 55.8U 14.58 2.32 60.69 0.918 85.85 15.70 2.32 93.59 0.923 125.63 16.31
3.82 25.49 0.944 64.41 14.50 3.32 30.73 0.936 65.69 14.81 2.82 61.99 0.931 104.33 lt.04 2.82 95.65 0.943 152.61 16.67
4.32 25.83 0.956 72.84 14.69 3.82 31.14 0.949 75.57 15.06 3.32 62.85 0.950 122.81 16.26 3.32 97.21 0.959 179.70 16.94
5.32 26.44 0.979 89.68 15.04 4.32 31.60 0.963 85.45 15.29 3.82 63.99 0.967 141.28 16.56 3.82 98.50 0.972 206.14 17.16
6.32 26.81 0.993 lU6.5? 15.25 5.32 32.13 0.919 lC5.22 15.54 4.32 64.59 0.917 159.76 16.11 4.32 99.29 0.979 233. Te 17.30
1.32 26.79 0.992 123.38 15.24 6.32 32.S5 0.991 124.99 15.74 5.32 65.43 0.989 191.>.72 16.93 5.32 100.59 0.992 287.86 11.53
8.32 27.01 1.000 14ü.23 15.36 7.12 32.48 0.989 144.16 15.71 6.32 65.94 0.991 233.6E 17.06 6.32 101.08 0.997 341.94 17.61



P '" 96.0 HH H '" 6.0 HH B z 10.0 ~H P = 96.0 MM H = 6.0 HH B = 6.0 MH P = 96.0 HH H '" 6.0 H~ B '" 6.0 /lH P '" 96.0 HH H '" 6.0 HH B '" 6.0 HH

REVNOLDSlAHL RE • 0.623E+05 REVNOLDSlAHL RE '" 0.101E+06 REVNOLDSZAHL RE z lJ.133E+06 REV NOL DSZ AHL RE '" 0.164E+C6
HITTL. GESCH~IND. UK '" 102.'ö3 CHIS HITTL. GESCH~[ND. UK '" 148.28 CHIS HITTL. GESCH~[~D. UK '" 198.18 CHIS ~ITTL. GESCH~IND. UK • 244.94 CHIS
HITTL. PRQfILGESCH_. UP '" 117.07 CHIS HITTL. PRGFILGESCH~. UP '" 173.UO CHIS HITTL. PROFILGESCH~. UP • 234.82 CHIS HITTL. PROFJLGESC~~. UP • 294.12 C~/S

VOLUHETR. KANALHOEHE HII z 39.625 HH VOLUMETR. KANALHOEHE HV • J'ö.625 HM VOLUHETR. KANALHOEHE HV '" 39.625 HH VOLUMETR. KANALHOEHE HV '" 39.625 ~~

PROflLLAENGE RAUH LR '" 33.690 HH PROFILLAENGE RAUH LR = 34.327 HH PROFILLAENGE RAUH LR = 34.481 "1'1 PROflLLAENGE RAUH LR '" 34.552 1'11'1
PROFILLAENGE GLATT LG '" 5.935 ,.,. PROFILLAENGE GLATT LG = 5.298 MH PROFILLAE~GE GLATT LG '" 5.144 "1'1 PROFILLAENGE GLATT LG '" 5.073 "1'1

SCHUBSP.GESCH_.RAUH UXR = 18.48 CHIS SCHUBSP.GESCH~.RAUH UXR z 27.23 CHIS SCHUBSP.GESCH~.RAUH UXR = ~6.H CHIS SCHUBSP.GESCH~.RAUH UXR '" 45.38 CHIS
SCHUBSP.GESCH~.GLATT UXG '" 7.HC"/S SCHUBSP.GESCH~.GLATT UXG = 10.70 CIol/S SCHUBSP.GESCH~.GLATT UXG = 14.15 CM/S SCHUBSP.GESCH~.GLATT UXG • 17.39 C~/S

NULLSCHUBSPANNUNG LR/HV • 0.8502 NULLSCHUBSPANNUNG LR/HV '" 0.8663 NULLSCHUBSPANNUNG LR/HII • 0.8702 NULLSCHUBSPANNUNG LR/HV '" 0.8720

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIHMI UICH/SI U/UHAX V/H U+ VIMMI UICH/SI U/UHAX V/H U+ YIMH) UICM/SI U/UHAX Y/H U+ Y[HMI UICH/SI U/UHU Y/H U+

B.49 86.90 0.611 1.41 4.10 8.48 [28.25 0.606 1.41 4.11 8.49 114.14 0.608 1.41 4.75 8.49 217.32 0.605 1.41 4.19
10.49 101.74 0.115 1.15 5.50 10.48 153.62 0.125 1.15 51.64 10.49 206.54 0.721 1.75 5.64 10.49 258.20 0.719 1.75 5.69
12.49 105.78 C.144 2.08 5.12 12.48 160.78 0.759 2.08 5.% 12.49 216.09 0.755 2.08 5.9" 12.49 271.25 0.755 2.08 5.98
14.49 110.83 0.119 2.41 6.00 14.48 167.14 0.789 2.41 6.14 14.49 225.92 Q.78'ö 2.41 6.17 14.49 282.64 0.187 2.'H 6.23
16.49 116.00 ~. 815 2.15 6.28 16.48 172.96 0.817 2.75 6.35 16.49 236.49 0.826 2.15 6.45 16.49 295.46 0.823 2.75 6.51
18.4':1 120.41 0.847 3.08 6.52 18.48 181.88 0.859 3.08 6.66 IB.49 246.70 0.862 3.08 6.73 18.49 308.04 0.858 3.08 6.7'ö

20.49 124.86 0.878 3.41 6.76 20.48 188.21 0.889 3.41 6.91 20.49 255.59 0.893 3.41 6.97 20.49 320.01 0.891 3.41 7.05
22.49 130.09 0.914 3.75 7.ü4 22.48 194.19 0.917 3.75 7.13 22.49 265.02 0.926 3.75 7.23 22.49 330.02 0.919 3.75 7.21
24.49 133.01 0.935 4.0B 7.20 24.48 199.93 0.944 4.08 7.34 24.49 272.55 0.952 4.08 7.44 24.49 340.24 0.948 4.08 1.50

26.49 136.95 0.963 4.41 7.41 26.48 204.25 0.965 4.41 1.50 26.49 277.93 0.971 4.41 1.58 26.49 346.87 0.966 4.41 7.64 \0
28.49 139.91 0.983 4.75 7.57 28.48 208.32 C.984 4.75 1.65 26.49 283.32 0.990 4.75 7.73 28.49 354.10 0.<;86 '0.75 1.80 0
29.4<; 141.05 0.991 4.<;1 1.63 29.48 210.81 0.9<;6 4.91 7.74 29.49 284.98 0.995 4.91 1.78 29.49 356.49 0.993 4.91 7.86

30.49 141.9<; 0.998 5.08 1.68 30.48 211.10 0.997 5.08 7.15 30.49 286.28 1. UOO S.OB 7.81 30.49 357.53 0.996 5.08 7.88

31.49 142.28 1.000 5.25 1.70 31.48 211.76 1.000 5.25 7.78 31.49 285.51 0.997 5.25 1.7<; 31.49 359.04 1.000 5.25 7.91

32.49 141.49 0.9<;4 5.41 7.65 32.48 210.21 0.993 5.41 7.72 32.49 285.24 0.996 5.41 1.78 32.,>9 356.91 0.994 5.41 7.87

33.49 141.16 C.992 5.58 1.1:4 33.48 210.10 C.<;92 5.58 7.12 33.4<; 284.76 0.995 5.58 7.77 33.49 356.06 0.992 5.58 7.85

34.48 208.34 0.984 5.75 7.65 34.49 283.54 C.990 5.75 7.74 34.49 354.49 0.987 5.75 1.81

GLATTE ZONE
GLATTE ZONE GLATTE ZONE GLATTE ZONE

VIHMI UICH/SI U/UMAX V+ U+
YIMMI UIOMI SI U/UMAX V+ U+ VIMHI UICM/SI U/UMAX y- U+ VIHMI UICH/SI U/UMAX V+ U-

0.37 102.47 0.720 27.26 13.21
0.38 103.15 C.725 28.09 13.30 0.37 155.06 0.732 42.53 14.49 0.31 213.54 C.146 55.23 15.05 0.37 269.01 0.149 67.69 [5.47

0.39 103.66 C.129 2d.91 13.310 0.38 155.1:8 0.735 43.82 14.55 0.38 214.56 0.14'ö 56. 'ö 1 15.16 0.38 270.02 0.152 69.14 15.53

0.41 104.32 C.733 29.73 13.45 0.39 156.60 0.140 45.10 14.64 lJ. 3 9 214.16 0.750 58.57 15.17 0.39 270.11 0.754 71.78 15.57

0.42 104.54 C.735 30.54 13 .48 0.41 151.58 0.144 46.38 14.73 0.41 216.03 C.755 60.23 15.26 0.41 271.70 0.757 73. BI 15.63

0.43 105.14 0.739 31.35 13.55 0.42 15E.00 0.746 41.64 14.77 0.42 216.18 0.755 61.87 15.27 0.42 212.80 0.760 75.62 15.69

0.50 108.66 C.164 36.<;0 14.01 0.43 156.36 0.748 48.90 14.80 0.43 211.53 0.760 63.51 15.31 0.43 273.74 0.162 71.83 15. 7~

0.61 111.57 0.184 44.64 14.38 0.44 15S.95 0.751 50.16 14.86 0.50 221.62 0.714 74.76 15.610 0.50 279.01 0.771 91.62 16.05

0.71 114.07 C.802 52.25 14.1C 0.51 162.42 C.767 58.65 15.18 0.6 [ 226.71 C.7'i2 9".23 16.02 0.61 286.31 0.797 110.58 H.47

0.92 11 7.49 v.826 67. 21 15.14 0.62 166.50 0.786 71).61 15.56 0.71 231.16 0.801 105.Cl 16.33 0.71 291.24 0.811 129.43 16.75

1.12 120.31 0.846 81.<;5 15.52 0.72 169.49 0.800 82.50 15.84 0.92 237.15 0.830 135.<;6 [6.80 0.92 300.13 0.836 166.63 11.2t:
1.32 122.81 C.863 96.4S 15.83 0.93 174.54 0.824 10~.86 16.31 1.12 243.1S 0.852 166.03 17.22 1.12 307.24 0.856 203.~8 17.67

1.82 127.79 C.898 132.96 16.47 1.13 178.97 0.845 129.01 16.73 1.32 248.36 0.868 l'ö5.'ö5 17.55 1.32 313.41 0.873 239.59 16.03

2.32 131.21 0.923 169.43 16. 9 2 1.33 182.51 0.862 152.05 11.Ct 1.82 257.89 0.901 27D.03 18.22 1.82 324.98 C.905 330.16 18.69

2.82 133.99 0.942 205.89 11.27 1.83 189.14 0.8'J6 209.08 11.13 2.32 264.58 0.924 344.0 9 [8.69 2.32 333.01 C.927 420.71 15.15

3.32 136.29 C.958 '4~.36 11.57 2.33 195.02 C.921 266.11 18.23 2.82 269.43 0.941 H8.15 19.04 2.82 339.21 0.945 511.26 19.51

3.82 137.10 0.968 278.83 [1.75 2.83 198.51 0.937 323.14 18.55 3.32 274.87 0.960 492.21 1<;.42 3.32 344.01 0.958 6Cl.82 19.19

4.32 139.66 0.9B2 315.29 18.vO 3.33 201.61 0.952 319.30 18.85 3.82 271.80 0.':170 564.95 19.63 3.82 347.79 0.969 692.37 20.00

5.32 140.33 C.986 388.23 18.0'ö 3.83 204.11 0.964 436.20 1<;.08 4.32 280.57 C.980 638.84 19.B2 4.32 350.90 0.917 782.92 20.18

4.33 205.80 0.972 493.10 19.24



P a 96.0 1414 H " 6.0 1414 B " 6.0 14" P " 96.0 1414 H = 6.0 14M B = 6.0 M" P = 96.0 14M H = 6.0 14M B a 6.0 "M P " 96.0 14M H = 6.0 MH B s 6.0 ""

REYNOLDSIAHL RE • 0.202E.06 REYNOLDSIAHL RE " U.262E.06 REYNOLDSlAHL RE " 0.361E+06 REYNOLDSIAHL RE • 0.530E+06
MITTL. GESCHwIND. UK " 30B.04 CM/S MITTL. GESCHwIND. UK a 391.11 CM/S MITTL. GESCHwINO. UK • 545.31 C"/S "ITTL. GESCHkIND. UK " 795.~4 CM/S
MITTL. PRCFILGESCHk. UP " 365.68 CHIS MITTL. PRCFILGESCHw. UP = 474.62 CHIS 14ITTL. PROFILGESCHk. UP = 651.4C CM/S HITTL. PROFILGESCHW. UP • 953.60 CM/S

VOLUHETR. KANALHOEHE HV = 39.625 "I' VOLUHETR. KANALHCEHE HV = 3~.625 I'M VOLUMETR. KANALHOEHE HV " 39.625 HH VOLUMETR. KA~ALHOEHE HV " H.625 "14
PROFILLAENGE RAUH LR " 34.676 HH PROFILLAENGE RAUH LR = 34.865 MI' PROFILLAENGE RAUt< lR = 35.114 MH PROFILLAENGE RAUH LR s 35.350 14M
PROFILLAENGE GLATT LG • 4.94S 10M PROFILlAENGE GLATT LG " 4.76C- "I' PROFILLAENGE GLAIT LG = 4.511 "14 PROFILLAENGE GLATT LG '"' 4.275 "M

SCHUBSP.GESCHw.RAUH UXR " 56.90 CM/S SCHUBSP.GESCHw.RAUH UXR " 73.26 CHIS SCHUBSP.GESCHw.RAUH UXR = 100.Je CM/S SCHUBSP.GESCHw.RAUH UXR '"' 145.94 CM/S
SCHUBSP.GESCHw.GLATT UXG = 21.50 CM/S SCHUBSP.GESCHk.GLATT UXG " 27.01 C"/S SCHUBSP.GESCHw.GLATT UXG " 35.98 C"/S SCHUBSP.GESCHW.GlATT UXG '"' 50.15 CM/S
NULLSCHUBSPANNUNG LR/HV " 0.8751 NULLSCHUBSPANNUNG LR/HV " 0.8199 NULLSCHUBSPANNUNG LR/HV = 0.8862 NULLSCHUBSPANNUNG LR/HV " 0.8921

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMH) UICM/S) U/UMAX Y/H U+ YI14M) UICM/SI U/U14AX Y/H U+ YIMM) UICM/S) U/UMAX Y/H U· YIMM. UICM/S) U/UMAX Y/I< U·

B.49 268.61 0.601 1.41 4.12 8.48 346.12 0.5~1 1.41 4.72 8.48 416.54 0.599 1.41 4.15 8.48 688.53 0.590 1.41 4.72
10.49 322.24 0.721 1.15 5.66 10.48 415.71 o. TL 7 1.75 5.68 10.48 513.01 0.12L 1.15 5.11 10.48 838.04 0.119 1.75 5.74
12.49 33 7. 63 0.75b 2.08 5.93 12.48 436.14 L.152 2.oe 5.95 12.48 599.51 C.154 2.08 5.97 12.48 815.16 0.151 2.08 6.00
14.49 351.64 0.787 2.41 6.18 14.48 456.04 0.181 2.41 6.23 14.48 625.46 0.787 2.41 6.23 14.48 911.11 0.781 2.41 6.29
16.49 368.25 0.824 2.75 0.47 16.48 416.95 0.823 2.75 6.51 16.48 655.6C 0.825 2.75 6.53 16.48 960.39 0.824 2.75 6.58
18.49 382.05 0.855 3.08 6.11 18.48 496.19 0.856 3.08 6.71 18.48 682.42 0.858 3.G8 6.80 18.48 998.84 0.857 3.08 6.84
20.49 391.54 0.890 3.41 6.99 20.48 516.23 0.891 3.41 1.05 20.48 109.61 0.892 3.41 7.01 20.48 1038.16 0.89l 3.41 1.12
22.49 410.88 C.920 3.75 7.22 22.48 533.14 0.920 3.15 7.28 .2. '0 8 13 1. 93 0.'l20 3.75 1.29 22.48 1073.30 C.920 3.75 1.35
2'0.49 422.35 0.9'05 4.08 7.42 24.48 549.18 C.948 4.08 1.50 24.48 753.21 C.941 4.ce 1.50 24.48 1102.03 0.945 4.08 1.55
26.49 432.71 C.96<; 4.41 1.61 26.48 561.14 0.<;68 4.41 7.66 26.48 170.11 0.969 4.41 7.67 26.48 1121.41 C.'l61 4.41 1.73
28.49 438.83 C.982 4.75 1.71 28.48 511.30 0.986 4.15 7.80 28.48 183.7'l 0.986 4.75 7.81 -28.48 1148.34 0.985 4.75 1.81

\029.49 442.<;9 0.991 4.91 1.19 29.48 574.87 C.992 4.91 1.85 29.48 768.15 0.992 4.91 7.86 29.48 1154.09 0.990 4.91 1.91 ....30.49 444.6<; 0.995 5.08 7.8~ 30.48 571.92 0.991 5.C8 1.89 30.48 792.32 0.996 5.J8 1.89 30.48 1162.13 C.997 5.08 7.96
31.49 446.82 1.000 5.25 7.85 31.48 519.60 1.000 5.25 7.91 31.48 195.15 1.000 5.25 7.9. 31.48 1166.09 1.000 5.25 1.99
32.49 443.19 C.993 5.41 1.80 32.48 517.85 0.991 5.41 1.8S 32.48 194.19 0.999 5.41 7.91 32.48 1165.3'0 C.999 5.41 1.99
33.49 442.84 0.991 5.58 7.78 33.48 575.65 0.993 5.58 7.86 33.48 792.99 0.997 5.58 1.<;0 33.48 1163.48 C.998 5.58 7.91
34.49 440.11 0.985 5. 15 7.74 34.48 512.97 0.989 5.75 1.82 34.48 789.74 0.993 5.75 1.81 34.48 1151.94 C.<;93 5.75 1.93

35.48 1148.30 C.985 5. SI 1.87
GLATTE lONE GLATTE ZONE GLATTE ZONE

GLATJE ZONE
VIMM) UICHI SI U/UMAX Y+ U+ YIMIoI) UICM/SI U/UMAX y. U· YIMM) UIC"/SI U/UMAX Y. U·

YI14MI UICM/SI U/U14AX Y. i".
0.37 331.41 0.755 81.94 15.lL 0.37 440.50 C.760 103.4. 16.21 0.37 610.65 0.768 131.41 16.91
0.38 33 8.52 C.158 84.43 15.15 0.38 442.52 0.763 IG6.56 16.35 O.H 613.22 G.711 141.65 11.04 0.31 905.02 0.716 196.1<; 11.83
O.H 339.66 C.760 8o.9G 15.80 0.39 444.31 0.761 109.61 16.42 0.39 614.31 0.173 145.1S 11.0 E 0.38 907.82 0.779 202.14 11.89
0.41 341.44 0.764 89.35 15.88 0.41 44S.6b 0.769 112.11 16.41 0.41 616.91 0.776 149.91 11.15 0.39 911.25 0.181 208.06 11.96
0.4. 342.41 C.166 91.1~ 15.93 0.42 446.36 0.770 115.85 16.4<; 0.42 619.29 0.11<; 154.00 11.21 0.41 912.91 0.183 213. <;3 11.9<;
0.43 343.70 0.769 94.22 15.99 0.43 448.12 0.773 U8.91 16.56 0.43 620.88 0.781 158.C7 17.26 0.42 915.74 0.185 219.77 18.04
0.50 350.39 \0.784 110.91 16.30 0.44 10109.45 0.775 121. <;6 16.61 0.44 623.39 C.184 162.12 17.33 0.43 918.5 C 0.188 225.5e 18.10
0.61 358.09 0.801 134.1E 16.66 0.51 458.58 0.191 142.95 16.94 0.51 635.21 C.7<;9 190.03 11.65 0.44 922.07 0.191 231.31 18.11
0.7L 364.43 v.816 157.05 16.95 0.62 468.55 C.808 112.25 11.31 0.62 649.90 0.811 228.S8 18.06 0.51 939.15 C.805 2H.19 18.51
0.92 375.66 C.841 2C2.18 11.48 0.72 477.63 0.82'0 201.CE 11.65 0.12 662.30 C.833 261.30 18.41 0.62 960.00 0.823 326.77 18.92
1.12 384.02 C.859 240.89 11.81 0.93 4<;1.85 0.849 258.01 18.17 0.93 680.99 0.856 342.97 1s. 9 ~ 0.12 977.40 0.838 381.46 19.26
1.32 391.23 0.876 291.39 18.20 1.13 502.74 G.861 314.43 18.51 1.13 695.40 0.815 411.<;7 1<;.33 0.93 1008.3G C.865 489.46 1<;.87
1.82 405.63 0.908 401.55 18.81 1.33 511.86 0.883 310. se 18.<;1 1.33 708.01 C.890 492.61 19.68 1.13 1028.7G 0.882 596.48 20.27
2.32 415.38 C.93U 511.68 19.32 1.83 529.78 0.914 50<;.58 19.51 1.83 730.1b 0.919 617.39 20.31 1.33 1044.51 0.896 703.01 20.58
2.82 422.97 0.947 621.81 1<;.6E 2.33 541.82 0.935 648.58 2C.02 2.33 146.99 0.939 862.16 20.16 1.83 1071.02 C.924 S66.70 .1.2<
3.32 428.69 0.95<; 131.95 19.94 2.83 550.83 0.950 785.14 20.35 2.83 758.11 0.954 lC46.<;4 2l.0~ 2.33 1098.53 0.'142 1221.52 21.65
3.l:I2 432.40 c. 96 8 84CJ.I0 2u.12 3.33 558.18 0.963 9<4.41 2G.62 3.33 Ib 7. Sb 0.965 1231.11 21.33 2.83 1116.11 C.958 1490.5S 22.Cl-
4.32 436.13 C.976 949.91 20.2S 3.83 563.42 0.972 1063.09 20.82 3.83 174.92 0.915 1416.49 21.54 3.33 1128.33 0.968 1753.61 22.23

4.33 567.63 C.919 1201.16 20.91 4.33 780.15 C.S81 HOl.2C 21.68 3.83 1139.03 0.971 2016.75 22.44



P z 192.0 14M H = 6.0 "'" B z 6.0 "'''' P = 192.0 14M H • 6.0 14M B z 6.0 14'" P = 192.0 14M H = 6.0 14M B z 6.0 "" P = 192.0 14M H z 6.0 "'''' B z 6.0 "'M

REYNOlOSZAHl RE • 0.926E+04 REYNOLDSZAHL RE z O.123E+05 REYNOLDSZAHL RE = U.153E+C5 REYNOLDSZAHl RE z 0.237E+05
HITTL. GESCH~IND. UK = 14.85 C"/S HITTL. GESCHWINO. UK = 19.15 C"/S HITTL. GESCHWIND. UK = 24.10 CHIS HITTL. GESCHkIND. UK • 38.17 C"'/5
HITTL. PROFILGESChW. UP = 16.2C CM/S HITTL. PROFILGESCHk. UP = 21.23 CM/S MITTl. PRCFILGESCh~. UP = 26.41 CM/S "'ITTl. PROFILGESChk. UP • 42.61 CI!/S

VOLUMETR. KANAlHOEHE HV = 39.813 "'''' VOlUMETR. KANAlHOEHE HV = 39.813 "'" VOLUMETR. KANALHOEHE HV = H.813 MM VOLUMETR. KANALHOEHE HV • 39.813 "'M
PROFllLAENGE RAUH LR = 21.335 14M PROFILLAENGE RAUH LR z 29.413 14M PROFlllAENGE RAUH LR = 30.351 14M PROFILLAENGE RAUH lR = 31.112 14M
PROFllLAENGE GLATT LG = 12.418 "" PROFILlAENGE GLATT lG = 10.340 "14 PRDFlllAENGE GLATT LG = 9.462 ~" PROFILLAENGE GLATT lG • 8.641 I'!I'!

SCHUBSP.GESCHk.RAUH UXR = 2.ul CM/S SCHUBSP.GESCH~.RAUH UXR = 2.19 CHIS SCHU8SP.GESCHk.RAUH UXR = 3.55 C"'/S SCHUBSP.GESCHk.RAUH UXR • 5.59 CHIS
SCHUBSP.GESCHk.GlATT UXG = 1.36 C"/S SCHUBSP.GESCHW.GLATT UXG = 1.65 C~/S SCHUBSP.GESCHW.GLATT UXG = 1.98 CM/S SCHUBSP.GESCHW.GLATT UXG • 2.94 CI!/5
NULLSCHUBSPANNUNG lR/HV = 0.6B66 NULLSCHUBSPANNUNG LR/HV = 0.1403 NULLSCHUBSPANNUNG LR/HV = 0.1623 NULLSCHUBSPANNUNG LR/HV • 0.1830

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIHHI UICH/SI U/UMAX YI ... U+ YIMMI UICM/SI U/UHAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIHHI UICH/SI U/U"'AX Y/H U+

8.66 14.61 0.713 1.44 1.31 8.66 18.52 0.721 1.44 6.64 8.66 22.5B C.707 1.44 6.36 8.66 36.12 0.701 1.44 6.46
10.66 15.79 C.168 1.18 1.87 10.66 20.00 0.185 1.18 1.16 10.66 24.21 0.158 1. 18 6.82 10.66 40.56 0.194 1.18 7.26
12.66 15. B8 C.712 2.11 7.92 12.66 21. 82 0.856 2.11 1.82 12.66 25.1C C.804 2.11 7.24 12.66 41.83 C.819 2.11 1.48
14.66 11.31 0.844 2.44 8.66 14.66 21.54 0.845 2.44 1.12 14.66 26.71 0.836 2.44 1.52 14.66 43.13 0.845 2.44 7.71
16.66 16.80 0.816 2.18 8.31 16.66 22.46 0.881 2.18 8.U5 16.66 21.63 0.865 2.78 1.78 16.66 44.53 0.872 2.18 1.96
18.66 11.11 0.834 3.11 8.56 18.66 22.8<; C.898 3.11 8.20 18.66 28.23 0.884 3.11 1.95 18.66 45.52 0.891 3.11 8.14
20.66 11.53 0.852 3.44 8.74 20.66 23.62 C.921 3.44 8.46 20.66 29.12 0.912 3.44 8.2C 20.66 46.85 C.918 3.44 8.38
22.66 18.27 0.88B 3.18 9.11 22.66 24.10 0.945 3.18 8.63 22.66 29.79 0.933 3.18 8.39 22.66 41.96 0.939 3.18 S.5S
24.66 18.66 0.901 4.11 9.30 24.66 24.61 0.965 4.11 8.82 24.66 30.83 0.965 4.11 8.6S 24.66 49.14 0.963 4.11 8.79 ID
26.66 18.13 0.910 4.44 9.34 26.66 25.01 0.984 4.44 8.98 26.66 31.34 0.981 4.44 8.83 26.66 50.28 0.985 4.44 8.99 N
28.66 19.18 C.932 4.18 9.56 28.66 25.43 C.998 4.78 9.11 28.66 31.72 0.993 4.78 8.9~ 28.66 50.72 0.993 4.18 9.01
29.66 19.10 0.928 4.94 9.52 29.66 31.91 0.999 4.94 8.98 29.66 51.u6 1.\JIJU 4.94 9.13
30.66 19.01 C.924 5.11 9.48 GLATTE ZONE 30.66 50.96 C.998 5.11 9.11

GLATTE ZONE
GLATTE ZONE YIMMl UICM/SI U/UMAX Y+ U+ GLATTE ZONE

vlMMI UI CMI S I U/U"AX Y+ U+
VIMMI UICM/SI U/UMAX Y+ U+ 0.41 9.84 0.386 6.53 5.95 YI MI! 1 UlCH/SI U/UHAX Y+ U+

0.52 11.63 C.·456 8.25 7.04 0.41 13.97 C.437 7.81 1.04
0.41 6.60 0.321 5.39 4.87 0.62 13.33 0.523 9.92 8.06 0.52 16.61 0.520 9.87 8.38 0.41 27.03 0.529 11.55 9.18
0.52 7.48 0.J64 6.81 5.52 0.73 14.95 0.586 11.57 9.04 0.62 18.44 C.571 11.87 9. Je 0.52 31.27 0.613 14.59 10.63
0.62 9.14 0.444 8.1~ 6.15 0.93 17.07 0.670 14. S2 10.33 0.73 20.18 \l.632 13.84 10.18 0.62 34.01 0.666 11.54 11.56
0.73 10.02 0.487 9.55 7.40 1.14 18.83 0.739 18.05 11.39 0.93 22.32 0.699 17.74 11.26 0.73 36.06 0.106 20.45 12.25
0.93 11. B9 G.57B 12.24 8.78 1.34 19.18 0.716 21.25 11.97 1.14 24.23 0.159 21.59 12.22 0.93 39.01 0.764 26.20 13.25
1.14 13.02 0.633 14.9Q 9.61 1.84 21.36 0.83B 29.20 12.92 1.34 25.11 G.186 25.43 12.66 1.14 40.63 0.796 31.90 13.81
1.34 13.83 0.672 17.55 10.21 2.34 22.08 0.866 37.14 13.35 1.84 26.61 C.833 34.9~ 13.42 I.H 41.95 0.822 31.66 14.25
1.84 15.46 C.751 24.05 11.41 2.84 22.72 0.891 45.08 13.74 2.34 21.69 C.861 44.43 13 .97 1.84 43.88 0.859 51.73 14.91
2.34 16.17 0.786 30.59 11.93 3.34 23.18 0.909 53.02 14.02 2.84 28.32 0.881 53.94 14.28 2.34 45.23 0.886 65.96 15.37
2.84 16.79 0.816 37.13 12.39 3.84 23.62 C.nl 60.96 14.29 3.34 28.84 C.903 63.44 14.55 2.84 46.20 0.905 80. C1 15.10
3.34 17.33 0.842 43.67 12.19 4.34 23.91 0.938 68.91 14.46 3.84 29.61 0.927 72.94 14.93 3.34 47.00 0.921 94.18 15.91
3.84 11.73 0.862 5Q.22 13.09 5.34 24.46 0.959 84.19 14.19 4.34 30.00 C.939 82.45 15.13 3.84 41.62 0.933 108.02 16.18
4.34 17.88 C.869 5b.76 13.19 6.34 24.77 C.912 100.67 14.9 E 5.34 30.62 0.959 101.45 15.44 4.34 48.42 0.948 122.<.;9 16.45
5.34 18.31 0.893 69.84 13.56 1.34 25.11 0.985 116.56 15.19 6.34 31.22 0.971 120.46 15.74 5.34 49.41 C.968 150.24 16.79
6.34 18.87 C. 917 82.93 13.93 8.34 25.09 0.984 132.44 15.17 7.34 31.55 0.988 139.46 15.91 6.34 50.20 0.983 179.25 11.06
7.34 18.95 0.921 96.01 13.98 9.34 25.38 0.~96 148.33 15.35 8.34 31.78 0.995 158.47 16.03 7.34 50.59 0.991 208.03 17 .19
8.34 20.58 1.000 109.10 15.18 10.34 25.49 1.000 164.21 15.42 9.34 31.95 1.000 111.41 16.11 8.H 5C.89 0.991 236.38 17.29



P '" 192.0 1'41'4 H ,. 6.0 1'41'4 B ,. 6.1l "I' P .. 192.0 1'41'4 H .. 6.0 1'4" B .. 6.0 "" P ,. 192.0 "1'4 H .. 6.0 "I' B .. 6.0 "I' P '"' 192.0 MM H ,. 6.0 MM B .. ~. 0 MI'

REYNOLDSZAHL RE " 0.325E+05 AEYNOLDSZAHL RE .. 0.433E+05 AEYNOL OS ZAHL RE a 0.596E+05 REYNOL DSZAHL RE .. 0.101E+06
I'ITTL. GESCH~IND. UK .. 51.22 C"/S MITTL. GESCH~INO. UK .. 73.63 CM/S MITTL. GESCHWINO. UK .. 101.53 CI'/S MITTL. GESCHWIND. UK .. H7.15 CM/S
"ITTL. PROFILGESCH~. UP .. 56.95 CI'/S "ITTL. PROFILGESCHW. UP = B4.96 C"/S HITTL. PROFILGESCHW. UP .. 116.3C CM/S MITTL. PROFILGESCHW. UP .. 1~9.49 CM/S

vOLUI'ETR. KANALHOEHE HV a 39.813 MP'! VOLUMETR. KAhALHOEHE Hv = 39.813 "I' vOLUMETR. KANAL HO EHE Hv " 39.813 "" VOLUMETR. KANALHOEHE HV .. 39.813 ""PROFILLAENGE RAUH LR " 31.753 "1'4 PROFILLAENGE RAUH LR .. 32.016 "P'! PROFILLAENGE RAUH LR .. 32.086 1'1' PROFILLAENGE RAUH LR .. 32.B16 MM
PROFILLAENGE GLATT LG .. 8.060 "1'4 PROFILLAENGE GLATT LG .. 7.791 1'1' PROFILLAENGE GLATT LG = 7.727 "I' PROFILLAENGE GLATT LG a 6.997 ""

SCHUBSP.GESCHW.RAUH UXR = 7.66 CI'/S SCHU8SP.GESCHW.RAUH UXR = 1l.I2 CI'/S SCHU8SP.GESCHW.RAUH UXR " 15.24 C"/S SCHUBSP.GESCHW.RAUH UXR .. 22.60 CM/S
SCHUBSP.GESCHW.GLATT LXG .. 3.86 C"/S SCHU8SP.GESCHW.GLATT UXG = 5.49 C"/S SCHUBSP.GESCHW.GLATT UXG = 7.48 C"/S SCHUBSP.GESCHW.GLATT UXG .. 10.44 CM/S
hULLSCHUBSPANNUNG LR/HV .. 0.1975 NULLSCHUBSPANNUNG LR/HV = 0.8042 NULLSCHUBSPANNUNG lR/HV = 0.8059 NULLSCHUBSPANNUNG LR/HV .. 0.8243

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIMM) UICM/S) U/UMAX V/H U+ YIMM) UICM/S) U/UMAX V/H U+ VIHM) UICM/S) U/UI"X V/H U+ YIMH) UICH/S) U/UMAX Y/H U+

8.66 48.41 0.111 1.H 6.32 8.62 62.18 0.612 1.44 5.59 8.62 82.95 0.588 1.44 5.44 8.66 136.67 0.679 1.44 6.05
LG.66 54.70 u.803 1.78 1.14 10.62 81.17 0.799 1.11 7.30 10.62 113.12 0.803 1.11 7.43 10.66 164.51 0.818 1.78 7.28
12.66 56.71 0.834 2.ll 7.41 12.62 84.73 0.834 2.10 1.62 12.62 ll8.12 0.837 2.10 7.15 12.66 170.61 0.848 2.11 1.55
14.66 58.14 0.854 2.44 7.59 14.62 87.32 0.860 2.44 7.86 14.62 121.99 0.865 2.44 8.01 14.66 174.26 0.866 2.44 7.7l
16.66 59.45 0.613 2.78 7.76 16.62 89.46 0.881 2.77 8.05 16.62 124.30 0.881 2.71 8.11: 16.66 178.19 0.886 2.78 1.89
18.66 61.28 0.900 3.11 6.00 18.62 91.53 0.901 3.1e 8.23 18.62 127.11 0.902 3.10 8.35 18.66 182.5'l 0.907 3.11 8.08
20.66 62.58 0.91'l 3.44 8.17 20.62 93.84 C.'l24 3.44 8.44 20.62 130.33 0.'l24 3.44 8.55 20.66 186.45 C. 'l27 3.44 8.25
22.66 64.35 0.'l45 3. 16 6.4( 22.62 'l5.86 0.'l44 3.71 8.6. 22.62 132.96 0.'l43 3.71 8.73 22.66 1 'l0.4 7 0.941 3.79 6.43
24.66 65.52 0.962 4.11 8.55 24.62 'l7.94 0.'l65 4.10 8.81 24.62 136.03 0.964 4.10 8.93 24.66 193.6'l 0.963 '0.11 8.57 \0
26.66 66.96 0.983 '0.44 8.1'0 26.62 99.51 (.980 4.44 9.95 26.62 13 8. 51 0.982 4.44 9.09 26.66 197.01 0.979 4.44 8.72 W
28.66 61.61 0.993 4.78 8.62 28.62 101.14 0.996 4.11 9.10 28.62 140.46 0.996 4.71 9.22 28.66 19'1.62 0.992 '0.78 8.83
29.66 67.80 0.'l96 '0.94 8.85 29.62 101.5'0 1.000 4.94 9.13 29.62 141.05 1.000 4.94 9.26 29.66 200.82 0.'l98 4.'l4 8.88
30.66 68.09 1.000 5.11 6.8'l 30.62 101.33 0.998 5.10 9.12 30.62 14u.14 0.998 5.10 9.24 30.66 201.22 1.000 5.11 8.90
31.66 67.91 0.997 5.26 8.8t: 31.62 101.29 0.998 ~.21 9.11 31.62 140.51 (.9'l6 5.27 9.22 31.66 199.84 C.993 5.28 8.84

32.66 199.22 0.990 5.44 8.81
GLATTE ZONE GLA TTE lONE GLATTE ZOl-E

GLA TTE ZOhE
VIMH) UICH/S) U/U",)( V+ U+ VIP'!M) UI CHI S) U/UMAX V+ U+ VIHH I UICH/S) U/U"'X V+ U+

YIMM I UICM/S) U/U"AX Y+ U+
0.41 40.86 (.600 15.40 10.5 E 0.35 64.51 0.635 17.36 11. H 0.35 96.72 0.1>86 23.72 12.93
0.52 45.48 0.668 19.46 11.78 0.46 68.98 0.679 22.89 12.58 0.46 101.40 C.7l<; 31.26 l3.5t 0.41 151. oe 0.150 46.18 1'0.47
0.62 48.67 0.715 23.4( 12.61 0.51 74.20 0.731 28.19 13.53 0.57 107.02 0.759 38.53 14.31 0.52 156.48 C.778 58.21 14.99
0.73 50.98 0.749 21.28 13.21 0.61 71.40 0.762 33.38 14.11 0.67 II O. 59 C.784 45.62 14.79 0.62 160.24 0.796 70.01 15.35
0.93 53.5<) C.787 34.95 13.88 0.71 79.65 0.784 36.51 l't.52 0.71 ll3.06 C.802 52.63 15.12 0.73 162.84 0.809 81.62 15.60
1.14 55.40 0.814 42.55 14.35 0.98 82.72 0.815 48.61> 15.08 0.98 ll6.44 (.826 66.50 15.57 0.93 161.58 O.B33 104.5t 16.0t
1.34 56.10 1l.833 50.ll 14.69 1.18 84.89 0.836 58.13 15.48 1.18 11 8.17 0.842 80.26 15.89 1.14 110.80 0.849 127.29 16.36
1.84 58.91 C.865 68.83 15.2f 1.38 86.33 0.850 68.15 15.14 1.38 120.94 0.857 93.94 16.17 1.34 173.58 0.863 149.92 16.63
2.34 60.57 0.890 87.56 1~.6<; 1.8a 89.23 0.879 93.60 16.27 1.88 124.70 0.884 127.91 It.6 E 1.8 ~ 179. 21 (j.8<;1 205.S4 17.17
2.84 61.81 0.908 106.28 16.01 2.38 91.49 0.901 118.45 16.68 2.38 127.73 0.906 161.87 11.0e 2.34 183.28 0.911 2l:l.91 17.56
3.34 62.64 0.920 )25.Cl It.23 2.88 93.28 0.919 143.31 11.0C 2.88 130.54 C.925 1'l5.ti3 17.46 2.84 1 ti6. 15 0.n8 311.99 17.8S
3.84 63.134 0.9313 143.13 16.54 3.36 94.97 1l.935 168.58 17 .31 3.39 132.62 C.940 229.80 11.74 3.34 189.58 0.942 374.01 18.16
4.34 64.68 0.950 162.4t: 16.15 3.88 96.08 0.946 193.49 17.52 3.88 134.14 0.951 .63.76 17.94 3.84 191.85 0.953 427.01 18.36
5.34 65.94 C.CJ68 199.91 11.C8 4.38 91.35 U.959 218.41 11.75 4.38 135.74 C. 96 2 297.13 19.15 4.34 193.69 C.963 ~ 82.11 18.56
6.34 66.75 0.980 237.<;3 17.29 5.38 98.89 0.974 268.24 18.03 5.38 131.81 0.977 365.65 16.44 5.34 196.46 O.H6 593.98 18.82
7.34 61.50 0.991 278.19 17.49 6.38 100.42 C.989 318.65 18.31 6.38 139.46 0.989 433.58 18.65 6.34 198.36 0.986 103.63 19.01

1.38 11l0.90 0.994 368.80 18.39 7.38 140.20 0.994 501.51 16.75



P z 192.0 1'11'1 H ~ 6.0 1'11'1 8 = 6.0 MM P = 192.0 1'11'1 H " 6.0 MM 8 • 6.0 MM P = 192.0 NM H .. 6.0 MM 8 .. 6.0 MM P .. 192.0 1'114 H .. 6.0 14M B • 6.0 MM

REYNOL DSZAHL RE • 0.135E+06 REYNOLDSZAHL RE " 0.168E+06 IlEYNDLDSZAHL RE • 0.218E+06 REYNOLDSZAHL RE .. 0.265E+06
MITTL. GESCH~IND. U~ z 197.00 CM/S MITTL. GESCH~IND. U~ .. 246.25 C"/S MITTL. GESCHWIND. U~ = 3210.31 C"/S MITTL. GESCH~IND. UK .. 39.,.01l CM/S
HITTL. PRDFILGESCH~. UP = 227.45 CHIS MITTL. PROFILGESCH~. UP z 286.0S CHIS HITTL. PROFILGESCH~. UP .. 378.SIo CHIS MITTL. PROFILGESCHW. UP .. 463.05 CM/S

~OLUMETR. KANALHOEHE HV = 39.813 MM VOLUMETR. KANALHOEHE HI/ a 39.813 M" VOLUMETR. KANALHOEHE HV .. 3S.813 "" I/OLUMETR. KANALHOEHE HV .. 39.813 M"
PROFILLAENGE RAUH LR • 33.172 MM PROFILLAENGE RAUH LR z 33 .394 M" PROFILLAENGE RAUH LR " 33.527 MM PROFILLAENGE RAUH LR " 33.753 "M
PROFILLAENGE GLATT LG " 6.641 "M PROFILLAENGE GLATT LG " 6.419 "M PROFILLAENGE GLATT LG z 6.286 "M PROFILLAENGE GLATT LG .. 6.060 MM

SCHUBSP.GESCH~.RALH UXR .. 30.54 CM/S SCHUBSP.GESCHW.RAUH UXR .. 38 • .,3 C"/S SCHU8SP.GESCH~.RAUH UXR • 50.80 CM/S SCHUBSP.GESCHW.RAUH UXR .. 61.87 CM/S
SCHUBSP.GESCH~.GLATT UxG = 13.67 CM/S SCHU8SP.GESCHW.GLATT UXG .. 16.85 CM/S SCHU8SP.GESCHW.GLATT UXG .. 22.00 C"/S SCHUßSP.GESCHW.GLATT UXG a 26.21 CM/S
NULLSCHU8SPANNUNG LR/HIt .. 0.8332 NULLSCHU8SPANNUNG LR/HIt • 0.8388 NULLSCHUBSPANNUNG LR/HI/ • 0.81021 NULLSCHU8SPANNUNG LR/HIt .. 0.8.,78

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUtiE ZONE

YIMNI UICM/SI U/U"AX Y/I< U+ YI"MI UICM/SI U/UMAX Y/H U+ YIMMI UIClUS) U/UMAX Y/H U+ VIMM) UICM/SI U/U14AX Y/H U+

8.66 183.03 0.675 1.44 5.99 8.66 229.68 0.676 1.44 5.9S 8.66 303.72 0.671 1.44 5.98 8.66 367.71 0.670 1.44 5.9"
10.66 220.65 C.814 L.78 1.22 10.66 280.01 0.8210 1.18 7.29 LO.66 370.88 0.821 1.18 1.30 10.66 45 L. 37 0.822 1.78 7.30
12.66 228.53 0.843 2.11 7.48 12.66 288.94 0.851 2.11 7.52 12.66 382.00 0.851 2.11 7.52 12.66 466.13 0.849 2.11 1.5~

14.66 234.71 0.866 2.44 1.68 14.66 295.38 0.869 2.44 1.69 14.66 389.41 0.868 2.44 1.61 14.66 411.33 0.869 2.H 1.71
16.66 239.63 0.884 2.18 1.85 16.66 300.99 0.886 2.78 7.83 16.66 397.10 0.885 2.78 7.82 16.66 486.83 0.887 2.78 7.87
18.66 244.49 0.902 3.11 8.00 18.66 307.91 0.907 3.11 8.01 18.66 405.58 0.904 3.11 1.98 18.66 496.96 0.905 3.11 8.03
20.66 249.85 0.922 3.44 8.18 20.66 314.22 0.925 3.44 8.18 20.66 413.90 0.922 3.44 il.15 20.66 507.85 0.925 3 • .,4 8.21
22.66 254.91 0.941 3.18 8.35 22.66 320.38 0.9t,) 3.78 8.34 22.66 422.16 0.941 3.78 8.31 22.66 516.61 0.941 3.78 S.35
24.66 259.90 0.959 4.11 8.51 24.66 326.45 0.961 4.11 8.50 24.66 431.57 0.962 4.11 8.4S 24.66 527.66 0.961 4.11 8.53 \0

26.66 264.32 C.915 4.44 8.65 26.66 331.93 0.971 4.44 8.64 26.66 439.57 0.980 4.44 8.65 26.66 536.83 0.978 10.4" 8.68 ~

28.66 267.95 0.989 4.18 8.11 28.66 336.75 C.991 4.78 8.16 28.66 445.61 0.993 4.Je B.11 28.66 544.38 0.991 4.78 8.80
29.66 269.25 0.994 4.9" 8.82 29.66 338.51 0.996 4.9" 8.81 29.66 447.25 0.997 4.S4 8.80 29.66 541.30 \1.997 4.94 8.85
30.66 27C.99 1.000 5.11 B.87 30.66 339.16 0.S<;8 5.11 8.83 30.66 448.13 1.000 5.11 8.83 30.66 549.11 1.000 5.11 8.88
31.66 269.14 C.993 5.28 S.Sl 31.66 339.72 1.000 5.2E 8.84 31.66 446.67 0.995 5.28 8.1S 31.66 547.65 0.997 5.28 8.85
32.66 267.51 0.987 5.44 8.Te 32.66 337.39 0.993 5.44 8.7B 32.66 446.22 0.994 5.44 8.78 32.66 546.76 0.996 ~.44 8.84

33.66 4104.3<; 0.990 5.61 S.15 33.66 544.80 0.992 5.61 S.81
GLATTE ZONE GLA TTE ZONE

GLATTE ZO~E GLATTE ZONE
YIMMI UIC"/S) U/UMAX Y+ U+ YIMMJ UICM/S) U/UMAX Y+ U+

YIMM) UICM/S) U/UMAX Y+ U+ YIMM) UI C"I SI U/UMAX Y+ L+
0.41 206.01 0.76CJ 60.19 15.07 0.41 260.32 0.766 13.35 15.45
0.52 212.42 G.784 16.(,5 15.54 0.52 268.23 0.190 92.61 15.92 0.41 341.88 0.115 <;4.44 15.81 0 • .,1 425.81 C.716 112.55 16.25
0.62 216.96 0.801 91.46 15.S1 0.62 214.04 0.801 11l.45 16.21 0.52 351.52 C.7<;7 119.33 16.25 0.52 438.49 0.199 142.20 16.73
0.13 220.85 0.815 106.63 16.16 0.73 278.60 0.820 129.94 16.54 0.62 365.56 0.815 143.51 16.62 0.62 448.00 C.816 171.02 11.09
0.93 226.43 0.836 136.6G" 16.51 0.'13 286.15 0.842 1~6.46 1~.<;E 0.73 311.44 C.828 167.32 1~.Be 0.73 456.16 C.831 199.39 11.40
I.ltt 231.1C; 0.853 1~6.30 16. S2 1.14 291.77 G.859 202.65 11.32 O.B 381.48 C.850 214.34 11.34 0.C;3 461.18 0.852 255.41 17 .84
1.34 235.19 0.tl68 lC;5.86 11.21 1.34 2<;6• .,7 0.813 238.67 17.60 1.14 388.52 C.866 260.S4 17.66 1.14 476.51 C.868 ~10.95 IS.18
1.84 241.80 0.892 26C;.C5 17.6S 1.84 305.21 0.8C;9 ~27.e5 le.12 1.34 395.01 0.880 301.32 11.96 1.34 484.16 0.882 366.22 18.41
2.3" 2107.25 0.912 Hu.t6 18.0C; 2.310 312.29 0.919 417.04 18.54 1.84 1001.13 0.901 422.16 18.51 1.84 "97.97 0.907 503.07 19.00
2.84 251.11 c.n~ 413.51 18.42 2.84 318.40 G.937 500.23 18.90 2.34 415.45 C.920 537.00 18.8C; 2.34 511.78 0.932 639.92 1<;.52
3.34 255.36 C.'l42 486.31 18.66 3.34 322.29 0.949 595.42 1<;.13 2.84 422.46 0.941 653.31 IS.2C 2.84 51<;.43 0.946 176.18 1<;.81
3.84 258.31 0.953 559.22 18.90 3.84 325. S9 0.%0 684.61 IS.35 3.34 428.25 0.C;54 168.48 19.47 3.34 525.69 0.957 913.63 20.05
4.34 260.41 0.961 f32.07 19.06 4.34 328.54 0.961 715.59 19.50 3.84 432.79 0.964 S83.59 1<;.67 3.84 530.51 0.966 1072.67 2C.24
5.3" 264.31 0.915 115.S8 IS.34 5.34 332. <;3 C.980 <;54.3E 1S. 16 4.34 435.tll C.911 <;98.70 19.5I 4.34 534.71 0.974 1184.57 20.40
6.34 267.05 0.'185 <;21.35 1'1.5" 6.34 335.70 C.988 113u.55 19.93 5.34 441.28 0.983 1226.06 20.06 5.34 540.51 C.984 1451.64 2C.62



P z 192.0 14M H • 6.0 "" B '" 6.0 MM P '" 192.0 14M H .. 6.0 "IM B • 6.0 "IM P z 6.0 MM H '" 1.5 14M B '" 0.3 "IM P "' 6.0 "IM H • 1.5 14M B • 0.3 ""

REVNOLDSZAHL RE • u.363E+06 REVNOL OS ZAHL RE • D.567E+u6 REYNDLDSZAHL RE • 0.891E+04 REYNOLDSZAHL RE .. 0.119E+05
MITTL. GESCH~INO. UK '" 541.75 CM/S MITTL. GESCH.IND. UK a B37.25 CM/S MITTL. GESCH.INO. UK = 14.66 C"/S MITTL. GESCHWIND. -UK • 19.52 CM/S
MITTL. PROFILGESCH~. UP • 639.9~ CM/S MITTL. PROFILGESCH •• UP .. 9B3.11 CM/S MITTL. PROFILGESCH •• UP = 15.31 C"/5 MITTL. PROFILGESCH•• UP = 19.96 CM/S

VDLU"ETR. KANALHOEHE HV • 3S.813 "IM VOLUMETR. KANALHOEHE HV '" 3~.813 10M VOLUMETR. KANALHOEHE HV '" 39.925 10" VOLUMETR. KANALHOEHE HV • 39.925 14M
PROFILLAENGE RAUH LR • H.9H8 ""I PROFILLAENGE RAUH LR = 34.455 10M PROflLLAENGE RAUH LR • 26.000 "IM PROFILLAENGE RAUH LR .. 28.262 "IM
PRDFILLAENGE GLATT LG • 5.825 "" PROFILLAENGE GLATT LG '" 5.358 MM PROFILLAENGE GLATT LG • 13 .<)25 10M PROFILLAENGE GLATT LG • 11.663 ".M

SCHU8SP.GESCH•• RAUH U~R '" 85.03 CM/S SCHUHSP.GESCH •• RAUH UXR • 131.30 C"/S SCHU8SP.GESCH••RAUH UXR = 1.6C CM/5 SCHUBSP.GESCHW.RAUH UXR • 2.23 CM/S
SCHUBSP.GESCH••GLATT UXG • 35.20 CM/S SCHUBSP.GESCH •• GLATT UXG = 51.78 CMJS SCHUBSP.GESCH •• GLATT UXG = 1.17 C"/S SCHU8SP.GESCH••GLATT UXG "' 1.'03 CII/S
NULLSCHU8SPANNUNG LR/HV • 0.8537 NULLSCHUBSPANNUNG LR/HV .. 0.865'0 NULLSCHUBSPANNUNG LR/HV '" U.6512 NULLSCHUBSPANNUNG LR/HV '" 0.71179

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMM) UICM/SI U/UMAX Y/H U+ YIMMI UICM/SI U/UI4AX V/H U+ YIMMI UlCUS' U/UMAX Y/H U+ VIMMI UI CMI S I U/UMAX Y/H U+

8.66 502.95 0.663 1.H 5.92 8.66 773.36 0.663 1.44 5.89 2.77 5.07 0.270 1.85 3.16 2.71 B.51 0.347 1.85 3.82
10.66 623.'09 C.822 1.78 7.33 10.66 938.10 0.80'0 1.78 7.1'0 3.27 6.68 0.356 2. 18 '0.11 3.27 9.57 0.390 2.18 '0.30
12.66 644.22 0.850 2. II 7.58 12.66 990.55 0.849 2.11 7.54 3.71 7.76 0.414 2.52 4.B5 3.71 10.78 0.439 2.52 4.8'0
14.66 659.04 0.869 2.'04 7.75 14.66 1009.26 0.865 2.4'0 7.69 '0.77 CJ.39 C.500 3018 5.87 4.71 12.65 0•.515 3.18 5.68
16.66 671.17 0.885 2.78 7.89 16.66 1033.05 0.886 2.7S 7.87 5.77 1 J. 12 0.539 3.85 6.32 5.77 13.91 0.566 3.85 6.24
18.66 685.98 0.905 3.11 8.07 18.66 1055.36 0.CJ05 3.11 8.04 6.71 LI.65 0.620 '0.52 1.27 6.77 15.23 0.620 4.52 6.8'0
20.66 100.34 O. CJ24 3.44 8.2'0 20.66 1076.66 0.923 3.'0'0 8.20 8.77 13.20 0.703 5.85 8.25 8.77 16.77 0.683 5.85 7.53
22.66 714.83 0.943 3. Je 8.H 22.66 1099.35 0.943 3.78 8.37 10.77 1'0.23 C.758 7.18 8.89 10.71 18.61 0.758 7.18 8.35
24.66 721.67 C.960 4.11 8.56 24.66 1119.72 0.960 4.11 8.53 12.77 15.07 0.803 8.52 9.41 12.71 19.66 0.801 8.52 8.83
26.66 139.07 0.975 4.'0'0 8.69 26.66 1136.84 C.975 4.'0'0 8.66 14.71 16.09 0.857 9.85 10.05 14.77 20.66 0.8'02 9.85 9.28 \0
28.66 750.43 0.990 4.78 8.83 28.66 1152.42 C.988 4.18 8.1H 16.71 16.88 C.899 11.18 10.54 16.77 21.14 0.886 11.le 9.76 U1
2CJ.66 753.88 C.9CJ4 4.9'0 8.81 2CJ.66 1159.l'o C.994 4.94 8.83 18.77 11.35 0.924 12.52 10.83 18.77 22.41 0.913 12.52 10.06
30.66 756.91 C.998 5. 11 8.9C 30.66 1163.42 0.998 5.11 8.B6 20.77 11.80 C.948 13.85 1l.11 20.77 23.18 0.'14'0 13.85 1C.'o1
31.66 758.09 1.000 5.28 8.92 31.66 1165.73 1.000 5.2H 8.88 22.77 18.42 0.982 15.18 11.51 22.77 2'0.00 C.978 15.18 10.78
32.66 155.09 0.996 5.'0'0 8.88 32.66 1166.19 1.000 5.44 8.8E 24.71 18.71 0.997 16.52 11.68 24.71 24.29 0.CJ8CJ 16.52 10.91
33.66 752.46 0.993 5.61 8.85 33.66 1160.97 0.996 5.61 8.B'o 26.71 24.55 1.000 17.85 11.02

GLA TTE ZONE
GLA TTE ZONE GLATTE ZONE GLATTE ZONE

VIMMI UICM/SI U/U"AX Y+ U+
VIMM) UICM/SI U/U"AX V+ U+ VIMM' UICH/SI U/U"AX V+ U+ VIMM) UI CMI 5 I U/UMAX Y+ U+

0.41 4.73 0.252 4.51 '0.03
0.41 596.78 C.187 150.'02 16.95 0.41 921.55 0.795 223.86 17.91 0.52 5.24 0.279 5.70 4.47 0.41 7.19 0.293 5.56 5.03
0.52 614.5CJ 0.811 190.05 17.46 0.52 951.92 Cl.821 282.84 18.50 0.62 5.84 0.311 b.85 '0.98 0.52 8.17 0.333 7.C2 5.71
0.62 628.34 0.829 228.51 11.85 U.62 Cl 71.47 0.838 3'00.16 18.8E 0.73 6.39 O.34U 7.99 5.45 0.62 9.73 0.396 8.44 6.80
0.73 63Cl.27 0.843 266.48 18.a 0.73 9Cl3.33 0.852 396.58 19.18 0.93 1.90 0.421 10.23 6.H 0.73 1l.08 0.451 9.85 7.75
0.93 654.98 0~864 341.31 18.61 0.93 1018.52 0.873 508.02 19.61 1.14 8.73 0.465 12.~5 1.4~ 0.93 12.99 0.529 12.61 9.08
1.14 667.91 0.881 415.5S IB.Sl 1.14 1036.5C 0.889 618.49 20.02 1.34 10.93 0.582 14.61 ~.33 1.1'0 14.43 0.588 15.35 10.09
1.34 677.55 0.894 489.46 19.25 1.34 1050.10 C.900 728.42 20.28 1.84 12.83 C.684 20.15 10.'l5 1.34 15.44 0.62'l 1B.08 10.79
1.8'0 695.5'l C. 91 8 ~12.37 19. H 1.8'0 1078.86 0.925 1000.62 20.84 2.34 14.08 0.150 25.63 12.02 1.B'o 17.62 C.718 24.84 12.32
2.3~ 709.23 0.'l36 855.21 20.15 2.34 1096.62 0.940 1269.86 21.18 2.84 14.89 0.793 31.11 12.71 2.34 19.00 0.174 31.60 13.28
2.84 11 9. 96 0.950 1038.18 20.45 2.8'0 1112.30 C.'l54 1541."" 21.48 3.34 15.66 0.83'0 36.59 13.H 2.84 1 'l.84 0.808 38.36 13.81
3.34 728.29 0.961 1221.09 2C.69 3.34 1128.98 C.968 1813.01 21.BO 3.84 16.06 0.856 42.07 13.71 3.34 20.36 0.829 45.12 l'o.23
3.84 734.84 0.969 l'oiJ3.99 20.88 3.84 1135.76 0.974 2084.58 21.94 4.34 16.36 0.871 47.67 13.96 3.84 20.73 0.64'0 51.81 14.49
4.34 740.29 0.971 1586.~C 21.03 4.34 1142.20 0.979 2356.15 22.06 5.34 11. U6 0.909 58.H 1'0. 5~ 4.34 21.77 0.887 58.49 15.21
5.3'0 747.89 0.987 1952.72 21.25 5.3'0 1154.37 0.990 2899.29 22.29 6.34 17.49 0.CJ32 69.65 14.93 5.34 22.47 0.916 71. CJ 1 15.71

7.3'0 17.76 0.9'06 80.64 15.it 6.34 23.04 0.938 85.46 16.11.

8.34 18.16 0.96B 91.85 15.5C 7.34 23.40 C.953 98.94 16.35

9.34 18.27 0.973 102.86 15.59 R.34 23.82 0.970 112. '02 16.65

10.34 18.47 0.984 113. e 8 15.U 9.34 23.98 0.977 125.'l0 16.1~

11.3'0 18.62 0.992 12'0.90 15.89 10.3'0 24.31 0.990 139.39 H:.99

n.34 18.71 1.000 147.64 16.02 11.34 2'0.50 0.998 152.87 17 .12



P .. 6.0 "1'4 H " 1.5 MM 8 .. 0.3 "1'4 P " 6.0 "M H .. 1.5 1'4" 8 = 0.3 1'41'4 P '" 6.0 MM H .. 1.5 I!M 8 .. 0.3 MM P .. 6.0 MI! H .. 1.5 MI! 8 '" 0.3 1'411

REYNOLDSZAHL RE = 0.15~E+C5 REYNOLDSZAHL RE .. 0.296E+05 REYNOL OS ZAHL RE • 0.299E+05 REYNOLDSZAHL RE • 0.450E+05
MITTL. GESCH~INO. UK ,. 24.68 CM/S "ITTL. GESCH~IND. UK .. 48.87 CM/S MITTL. GESCHaIND. UK .. 49.60 CM/S MITTL. GESCHaIND. UK • 74.16 CM/S
MITTL. PROFILGESCHa. Ui' • 25.05 CM/S MITTL. PllCF ILGESCHa. iJP ,. 51.33 CM/S MITTL. PROFILGESCHa. UP = 52.11 CM/S "ITTL. PROFILGESCHa. UP ,. 79.16 CM/S

VOLUMETR. KANALHOEHE HV .. 39.925 "1'4 VOLUMETR. KANAL~OEHE HV • 39.925 "" VOLUI'ETR. KANALHOEHE HV .. 39.925 MM VOLUMETR. KANALHOEHE HV .. 39.925 "1'4

PROFILLAENGE RAUH LR = 29.902 1'41'4 PROFILLAENGE RAUH LR .. 31.342 MM PROFILLAENGE RAUH LR .- 31.078 1'41'4 PROFILLAENGE RAUH LR .. 31.559 "1'4
PROFILLAENGE GLATT LG .. 10.023 MM PROFILLAENGE GLATT LG .. 8.583 "1'4 PRGFILLAENGE GLATT LG .. 8.847 "1'4 PROFILLAENGE GLATT LG .. 8.366 "M

SCHUBSP.GE5CH~.RAuH UllR .. 2.91 CM/5 5CHUBSP.GE5CHa.RAUH UllR .. 6.02 CM/S SCHUBSP.GESCH~.RAUH UllR .. 6.09 CM/5 SCHUBSP.GESCH~.RAUH UllR .. 9.24 CM/S
SCHUBSP.GESCha.GLATT UXG .. 1.69 CM/S SCHUBSP.GESCH~.GLATT UXG .- 3.15 CI"/S SCHU8SP.GESCH~.GLATTUXG .. 3.25 C"/S 5CHUBSP.GESCHa.GLATT UXG .. 4.76 CM/5
NULLSCHUBSPANNUNG LR/HV .- 0.7490 NULLSCHUBSPANNUNG LR/HV = 0.lB50 NULLSCHUBSPANNUNG LR/HV = 0.7784 NULLSCHU8SPANNUNG LR/H....... 0.7905

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VI""1 UICM/SI U/UI'AX Y/H U+ VIMMI UI CMI 5 I U/U"AX V/~ U+ Vl"Mj UIC"/SI U/UMAX Y/H U+ VIMMI UIOM/SI U/UMAX Y/H U+

2.71 9.94 0.317 1.B5 3.41 2.77 21.BO 0.347 1.85 3.62 2.77 21.92 0.346 I.B5 3.60 2.77 33.B9 0.3510 1.85 3.67
3.21 12.0B C.386 2.18 10.15 3.27 25.05 0.39B 2.18 4.16 3.21 25.33 C.40C. 2.18 4.16 3.27 39.75 0.415 2.18 4.30
3.77 13.83 0.4102 2.52 4.75 3.77 27.18 C.432 2.52 4.51 3.77 27.93 0.441 2.52 4.59 3.71 43.32 C.453 2.52 4.6S
4.77 15.68 0.501 3.18 5.38 4.77 31.07 0.494 3.18 5.11: 4.77 31.88 0.504 3.18 5.23 4.77 50.B9 0.532 3.18 5.51
5.71 17.53 0.560 3.85 6."2 5.77 35.31 0.51:1 3.85 5.86 5.77 35.83 0.566 3.85 5.88 5.77 55.55 0.581 3.B5 6.01
6.77 18.65 0.596 4.52 6.40 6.77 38.26 0.608 4.52 6.35 6.77 38.74 0.612 4.52 6.36 6.77 59.31 (.620 4.52 6.42
8.77 21.20 0.677 5.85 7.28 8.77 43.04 0.684 5.85 7.15 8.77 43.60 0.689 5.85 7.16 8.77 66.63 0.696 5.85 7.21

10.71 22.87 0.731 7.18 7.85 10.71 46.84 0.745 7.18 7.7S 10.77 47.34 0.748 1.18 7.77 10.77 72.16 C.754 7.18 7.81
12.77 24.68 0.788 8.52 8.47 12.11 49.22 0.782 8.52 8.17 12.71 50.59 C.799 8.52 8.31 12.77 76.04 0.795 8.'2 8.23

\0
14.71 26.C9 0.834 9.65 8.96 14.77 52.16 C.829 9.85 8.66 14.77 53.56 0.846 9.85 6.80 14.77 79.69 0.833 9.85 8.62 C"\
16.77 27.19 0.869 11.18 9.33 16.77 54.74 0.810 11. 18 9.09 16.77 55.66 0.879 11.18 9~11o 16.77 &3.23 C.870 11.18 9.01
18.77 28.28 0.903 12.52 9.71 18.77 56.68 0.901 12.52 9.41 18.77 57.72 0.912 12.52 9.48 18.77 86.29 0.902 12.52 9.3"
20.17 29.16 0.932 13.85 1C.Ol 20.77 58.65 0.932 13.85 9.74 20.77 59.32 0.937 13.85 9.74 20.77 89.43 0.935 13.85 9.68
22.77 30.28 0.967 15.18 10.40 22.77 60.10 0.955 15.18 9.98 22.77 60.94 0.963 15.18 10.01 22.77 91.59 0.957 15.18 9.91
24.77 31.08 0.993 16.52 10.67 24.77 61.68 0.980 16.52 10.24 24.77 61.78 0.916 16.52 10.15 24.77 93.71 0.979 16.52 10.14
26.71 31.30 1.000 17.85 10.75 26.77 62.63 0.995 17.85 lC .4C 26.77 63.00 C.995 17.85 10.35 26.77 94.T6 0.990 17.85 1'.25
28.77 31.23 C.99B 19.18 lC.72 28.71 62.77 0.998 19.18 10.42 28.77 63.29 1.000 19. 18 10.39 28.77 95.39 0.997 19.18 10.32
29.77 31.03 0.991 19.85 10.65 29.77 62.91 1.00u 19.85 10.45 29.77 63.25 0.999 19.85 10.39 29.77 95.68 1.000 19.85 10.35

30.77 62.36 C.991 20.52 10.Je 30.77 63.08 C.997 20.52 10.36 30.77 95.23 0.995 20.52 10.31
GLATTE ZONE

GLATTE IONE GLATTE ZONE GLA TTE ZONE
VIMM I UICM/S) U/UMAll Y+ U+

VIMM) UICI'/SI U/UI'All Y+ U+ VIMMI UICM/SI U/UI'U V+ U+ VIMMI UIC~/SI U/UMAll Y+ U+
0.41 10.02 0.320 6.52 5.94
0.52 12.23 0.391 8.24 7.25 0.41 2~. 76 0.473 12.15 9.44 0.41 31.06 0.491 12.44 9.56 0.41 53.95 0.564 ).8.26 11.34
0.62 H.07 0.449 9.91 8.34 0.52 34.13 G.543 15.35 10.83 0.52 34.55 0.546 15.71 10.64 0.52 59.26 0.619 23.07 12.46
0.73 15.50 0.495 11.55 9.1<; U.62 37. j2 0.593 18 .... 7 11.84 0.62 37.9U 0.599 18.<;0 11.61 0.62 62.84 C.657 27.74 13 .21
0.93 16.14 0.580 14.1<; 10.7t 0.73 39.12 0.631 21.53 12.6C 0.73 40.30 0.637 22.03 12.40 0.73 65.44 0.684 32.34 13.76
1.14 19.76 0.631 18.Cl 11.12 0.93 102.94 C.683 27.58 13.63 0.93 43.63 0.689 28.<2 13.43 0.93 68.96 0.721 H.43 14.49
1.34 21.22 0.678 21.21 12.58 1.14 45.04 0.716 33.57 14.29 1. 14 45.95 0.726 34.36 14.15 1.14 71.43 0.747 50.57 15.01
1.84 23.18 C.740 29.14 13.74 1.34 47.10 G.749 39.54 14.95 1.34 47.57 0.152 40.41 14.64 1.34 73.43 0.767 59.55 15.43
2.34 24.55 0.78'" 37.01 14.56 1.84 49.61 0.789 54.45 15.74 1.84 50.40 0.796 55.59 15.51 1.84 17.28 0.808 81.81 H.24
2. Bio 25.44 C.813 44.99 15.09 2.34 51.87 0.824 69.26 16.46 2.34 52.51 C.830 7~. 71 16.1 f 2.34 80.31 0.839 104.06 16.88
3.34 26.12 0.835 52.92 15.49 2.84 53.44 C.849 84.08 16.96 2.B4 54.13 C.855 85. e4 16.66 2.84 82.73 0.865 126.32 11.39
3.84 26.11 0.855 6".85 15.87 3.34 54.70 0.869 98.89 11.36 3.34 55.60 0.878 100.96 11.11 3.34 84.85 0.881 148.51 17.8'"
4.34 27.16 0.868 f8.17 If.10 3.84 56.05 0.8'11 113.7':- 17.79 3.84 56.73 0.896 116.G8 17.46 3.84 86.10 0.906 170. 83 18.22
5.34 28.04 0.896 84.63 16.63 4.34 57.30 0.911 127.21 18.18 4.34 57.78 0.913 131.21 17.78 4.34 88.18 0.922 193.08 18.53
6.34 28.52 0.911 100.4e 16.91 5.34 59.08 0.939 156.61 lE.75 5.34 59.58 0.941 161.45 18.34 5.34 90.57 0.947 237.59 19.0"
7.34 30.07 0.961 116.33 17.83 6.34 60.25 0.958 185.94 19.12 6.34 60.69 0.959 191.7' 18.68 6.34 92.77 (.970 282.10 19.50
8.34 30.50 0.914 132.19 18.U9 7.34 61.27 0.974 215.81 1<;.44 7.34 62.12 0.982 221.94 19.12 7.3'" 94.26 0.985 326.61 IS.81
9.3io 30.89 C. 98 7 148.04 18.32 8.34 62.09 0.987 245.22 1<;.10 9.34 62.77 0.992 252.19 19.32 8.34 94.98 0.993 371012 19.96



P = 6.0 "'" H a 1.5 "'''' B a 0.3 "'" P = 6.11 "'''' H = 1.5 "'''' B = 0.3 "'M P = 6.0 "'''' .. = 1.5 "'''' B = 0.3 "'''' P z 6.0 1'41'4 H z 1.5 M" B = 0.3 MM

REYNOlDSZAHL RE = 0.631E+05 REYNOLDSZAHL RE = 0.l\12E+06 REYNDlDSZAHL RE z 0.134E+06 REYNOLDSZAHL RE '" O.165E+06
MITTL. GESOH~INO. U~· = 105.10 CM/S MITTL. GESCH~IND. U~ = 148.32 C"'/S "'ITTL. GESCH.I~D. U~ = 196.45 CM/S "'ITTL. GESCHWIND. U~ a 244.09 C",/S
MITTL. PROFILGESCH•• UP = 113.42 CM/S MI TTL. PROFILGESCHIi. UP '" 159.2~ CM/S MITTL. PROFILGESCH~. UP = 212.26 CI'I/S MITTL. PROFILGESCH•• UP = 265.83 CM/S

VOLUMETR. ~ANALHOEHE HV z 39.925 MM VOLUMETR. ~ANAL~OEHE HV = 3'i.925 MM VOLUMETR. KA~ALHOEHE HV z 39.925 "'''' VOLU"'ETR. KANALHOEHE HV a 39.925 "''''PROFlllAENGE RAUH LR '" 31.630 "'1'4 PROFILLAENGE RAUH LR = 32.355 "'''' PROFILLAENGE RAUH LR = 32.198 "'''' PROFILLAENGE RAUH LR a 32.915 MM
PROFILLAENGE GLATT LG = 8.295 I'M PROFILLAENGE GLATT LG = 1.510 I'IM PROFILLAENGE GLATT LG = 1.127 MM PROFILLAENGE GLATT lG z 6.950 I'IM

SCHUBSP.GESCH~.RAUH U)(R = 12.95 CM/S SCHUBSP.GESCH~.RAUH UXR = 18.41 CM/S SCHUBSP.GESCH~.RAuH UXR = 24.11 CM/S SCHUBSP.GESCHw.RAUH UXR z 31.02 CM/S
SCHUBSP.GESCH~.GlATT UXG '" 6.63 CM/S SCHUBSP.GESCH~.GLATT uXG = 8.'H CM/S SCHUBSP.GESCH~.GLATT UXG = 11.55 CMI S SCHUBSP.GESCH~.GLATT UXG a 14.24 C"'/S
NULL SCHUB SPANNUNG LR IH V a 0.1922 ~ULLSCHUBSPANNUNG LR/~V = u.8104 NULLSCHUBSPANNUNG LR/HV = 0.8215 NULLSCHUBSPANNUNG LR/HV = 0.8259

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMl UICM/Sl U/UI'A)( Y/H U+ YIM"'l UICM/Sl U/UMAX Y/H U+ ~IMMl UICM/SI U/U"'AX Y/H U+ YIMMI UICM/Sl U/U"'AX Y/H U+

2.21 45.09 0.330 1.52 3.4B 2.11 73.81 0.385 1.85 4.01 2.17 ~6.52 0.378 1.85 3.90 2.11 120.98 0.318 1.85 3.90
2.11 50.66 0.310 1.85 3.91 3.21 82.62 0.431 2.18 4.49 3.21 110.66 0.433 2.18 4.41 3.21 138.31 0.432 2.18 4.46
3.21 58.84 0.430 2.18 4.54 3.11 88.B3 0.463 2.52 4.82 3.11 11 9. 52 0.468 2.52 4.83 3.11 150.96 0.412 2.52 4.81
3.11 63.32 0.463 2.52 4.89 4.11 102.28 0.533 3.18 5.55 4.11 138 ••)3 0.540 3.18 5.51 4.11 111.22 0.535 3.18 5.52
4.11 12.51 0.530 3. 18 5.6C 5.11 111.73 0.582 3.85 6.07 5.11 149.04 0.583 3.85 6.02 5.11 181.88 0.581 3.85 6.06
5.11 19.11 0.519 3.85 6.11 6.11 119.34 0.622 4.52 6.48 6.11 160.31 0.628 4.52 6.41 6.11 198.01 0.619 4.52 6.39
6.11 B6.02 0.629 4.52 6.64 8.11 132.50 0.691 5.85 7.20 8.17 117.69 0.696 5.85 7.17 8.17 222.30 0.695 5.65 1.11
8.17 95.04 0.695 5.85 7.34 10.17 143.66 0.149 1.18 7.80 10.11 189. B9 0.143 1.18 7.67 10.11 238.63 0.146 1.1B 1.69

10.11 101.95 0.145 1.18 1.87 12.11 151.61 0.191 8.52 8.24 12.17 202.06 0.191 8.52 8.16 12.17 253.16 0.191 8.52 8.16
12.17 10B.49 0.193 8.52 8.38 14.71 159.00 0.829 9.85 8.64 14.11 211.86 0.B29 9.65 8.55 14.11 264.36 0.826 9.85 8.52 1.0
14.11 113.14 0.831 9.85 8.18 16.77 165.14 0.864 11.16 9.0l 16.11 220.73 0.864 11.18 8.91 16.17 211.56 0.861 11.18 8.95 --.J
16.11 118.35 0.865 11.16 9.14 18.71 111.61 0.895 12.52 9.32 18.11 230.39 0.902 12.52 9.30 18.11 286.96 u.891 12.52 9.25
18.11 121.86 0.891 12.52 9.41 20.77 177.52 0.925 13.85 9.64 20.11 231.38 0.929 13.85 9.58 20.11 295.10 0.922 13.85 9.51
20.11 126.21 0.923 13.85 9.75 22.77 182.51 0.951 15.18 9.91 22.11 243.15 C.S52 15.18 9.82 22.11 301.98 0.943 15.18 9.14
22.11 130.89 0.951 15. 18 10.11 24.11 186.62 C.913 16.52 lu.13 24.17 249.02 0.915 16.52 10.05 24.71 309.16 0.966 16.52 9.91
24.11 133.41 0.976 16.52 10.31 26.17 190.37 0.992 11.85 lC.34 26.11 252.44 0.988 11.85 10.1'1 26.17 315.89 0.981 11.85 10.16
26.17 135.24 0.989 11.85 10.44 28.17 191.84 1.000 1<J.18 10.42 28.11 255.15 0.999 19.18 10.30 28.17 320.08 1.000 19.18 10.32
28.11 136.81 1.000 19. 18 10.51 29.11 190.92 0.995 19.85 10.31 29.11 255.46 1.000 19.85 10.31 29.11 311.93 0.993 19.85 10.25
29.11 136.01 0.994 19.B5 10.50 30.11 190.28 0.992 20.52 10.33 30.77 253.84 0.994 20.52 10.25 30.77 311.40 C.992 20.52 10.23
30.77 135.83 0.993 2u.52 lC.4S 31.11 189.10 0.989 21.1B 1;;.30 31.17 253.02 0.990 21.18 lC.22 31.17 314.54 G.983 21.18 10.14
31.11 135.15 0.988 21.18 10.44 32.17 251.34 0.984 21.85 lC.B 32.11 315.81 0.981 21.85 10.18

GLATTE IONE
GLATTE ZONE GLATTE lONE GLATTE IO~E

VI ...MI UICM/SI U/U"'AX Y+ U+
VIM"'1 UICM/SI U/UI'AX Y+ U+ YI "' ... I UICM/SI U/UMAX Y+ U+ YI"1MI UICM/SI U/UMAX Y+ U+

0.41 124.94 0.651 39.14 14.03
0.41 83.15 0.612 25.32 12.6~ 0.52 130.68 0.681 49.45 14.67 0.41 169.30 C.663 50.03 14.6e 0.41 215.22 0.612 61.42 15.12
0.52 89.82 0.651 32.00 13.55 0.62 134.66 0.102 59.41 15.12 0.52 116.86 ü.6'l2 63.21 15.32 0.52 223.2/ 0.698 17.60 15.68
0.62 93.34 C.682 38.48 14.08 0.13 131.98 0.119 6<J.33 15.49 0.62 181.63 0.111 16.02 15.13 0.62 230.19 0.719 92.61 16.11
0.13 96.26 0.104 44.S6 14.52 0.93 143.15 0.146 8B.82 16.01 0.13 186.01 0.128 88.63 16.11 0.13 235.58 0.136 108.05 16.54
0.93 100.36 0.134 51.41 15.13 1.14 141.54 C.169 108.13 16. Sc 0.93 193.32 0.151 113.54 16.14 0.93 244.18 J.165 138.41 17.19
1.14 103.51 0.151 69.96 15.61 1.34 151.69 0.191 121.35 11.03 1.14 199.11 0.179 138.23 11.25 1. 14 251.94 C.181 168.50 11.69
1.34 106.09 0.175 82.4u 16.00 1.84 159.15 0.830 114.53 17.81 1.34 204.26 0.800 162.80 11.0'1 1.34 258.48 0.B08 19B.45 18.15
1.84 111.43 0.814 113.19 16.8C 2.34 164.91 ;;.c60 222.01 18.52 l.tl4 214.31 0.839 <! 23. C3 H.5e 1.84 21C.99 0.841 212.61 19.03
2.34 115.59 0.845 143.98 11.43 2.B4 169.69 0.885 2t9.49 19.05 2.34 221.97 0.869 284.41 1'1.23 2.34 219.19 0.814 346.11 1S.65
2.84 119.06 0.870 114.17 1/.95 3.34 113.03 0.902 316.91 19.43 2.84 221.83 0.892 345.51 19.13 2.B4 2B7.21 0.891 420.94 2C.l1
3.34 122.34 C.894 <!OS.51 18.45 3.84 116.63 0.921 364.45 1':/.83 3.34 232.1(j 0.911 406.14 20.16 3.3't 292.91 0.915 495.10 20.51
3.B4 124.22 0.908 236.36 18.13 4.34 119.23 0.934 411.92 20.12 3.84 236.91 0.928 466.98 20.52 3.84 291.82 0.930 569.26 20.92
4.34 126.34 0.923 <!0.15 19.05 5.34 183.51 0.957 500.88 20.60 4.34 240.63 0.942 521.82 20.84 4.34 301.92 0.943 /:43.42 21.20
5.34 129.36 0.946 328.13 1S. 51 6.34 186.59 C.913 eOO.45 20.95 5.34 246.00 0.963 e49.49 21.31 5.34 308.22 0."03 191.14 21.65
6.34 132.38 C. 96 8 39U.32 19.96 1.34 188.38 C.982 695.19 21.15 6.34 249.35 0.916 111. 16 21.60 6.34 312.41 C.976 940.06 21.94
1.34 134.06 0.9BO 451.SC 20.22



P '" 6.0 MM H '" 1.5 MM B .. 0.3 MM P '" 6.0 MM H .. 1.5 I'M B .. 0.3 MM P .. 6.0 MM H .. 1.5 MM B .. 0.3 I'M P '" 6.0 MM H .. 1.5 I'M B .. 0.3 10M

REYNOLDSlAHL RE .. O.227E+06 REYNOLDSLAHL RE '" 0.260E+06 REYNOLDSZAHL RE .. O.362E+06 REYNOLDSZAHL RE .. 0.52BE+06
MITTL. GESCH~INO. UK .. 33B.3B CM/S MITTL. GESCH~INO. UK .. 391.67 CM/S MITTL. GESCH~INO. UK .. 539.49 CM/S MITTL. GESCH~IND. UK .. 7B2.60 CM/S
MITTL. PROFILGESCH~. UP .. 367.59 CM/S MITTL. PROFILGESCHa. UP .. 42B.27 CM/S MITTL. PROFILGESCH~. UP .. 593.B9 CM/S MITTL. PROFILGESCHa. UP '" 865.64 CMlS

VOLUMETR. KANALHOEHE I-IV .. 3S.925 MM VOLUMETR. KANALHOEHE HV '" 39.925 1'1' VOLUMETR. KANALI-IOEHE HV .. 39.925 MI' VOLUMETR. KANALHOEHE HV .. 39.925 MM
PROFILLAENGE RAUH LR .. 33.211 MM PROFILLAENGE RAUH LR .. 33.321 MM PROFILLAENGE RAUH LR = 33 .692 1'1' PPOFILLAENGE RAUI-I LR .. H.035 1'1'
PROFILLAENGE GLATT LG .. 6.714 "I' PROFILLAENGE GLATT LG '" 6.604 ~M PROflLLAENGE GLATT LG .. 6.233 MM PROFILLAENGE GLATT LG .. 5.889 1'1'

SCHU8SP.GESCH~.RAUH UXR = 43.U CI'/S SCI-IUBSP.GESCH~.RAUH UXR .. 50.2S CM/S SCHUBSP.GESCH~.RAUH UXR .. 70.00 CM/S SCHUBSP.GESCH~.RAuH UXR .. 102.35 CM/S
SCHUBSP.GESCH~.GLATT UXG '" IS.45 CIO/S SCHUBSP.GESCH~.GLATT UXG .. 22.39 CM/S SCHUBSP.GESCH~.GLATT UXG .. 30.11 CM/S SCHUBSP.GESCH~.GLATT UXG .. 42.57 CI'/S
NULLSCHUBSPANNUNG LR/HV .. 0.B31B NULLSCHUBSPANNUNG LR/HV .. 0.8346 NULLSCHUBSPANNUNG LR/HV .. 0.8439 NULLSCHUBSPANNUNG LR/HV .. 0.8525

PAUHE lONE RAUHE lONE RAUHE lONE RAUHE ZONE

YlMMI UlCM/SI U/UMAX Y/H U+ YlMHI UICM/SI U/UMAX Y/H Ut YlMHI UICM/SI U/UMAX Y/H Ut YlMMI UICM/SI U/UMAX Y/H Ut

2.77 170.21 0.385 1.85 3.93 2.77 200.33 0.391 1.B5 3.9B 2.77 275.59 0.388 1.B5 3.94 2.77 399.20 0.386 1.85 3.9C
3.27 191.35 0.433 2.18 4.42 3.27 222.95 0.435 2.1 B 4.43 3.27 307.93 0.434 2.18 4.40 3.27 445.48 0.431 2.18 'i.35
3.77 210.97 O.'t7B 2.52 'i.BE 3.77 242.33 C.473 2.52 4.B2 3.77 334.66 0.471 2.52 4.1B 3.77 4B4.96 0.469 2.52 4.7"
4.71 236.39 0.535 3.18 5.46 4.77 268.95 0.525 3.18 5.35 4.77 37B.94 0.534 3.1B 5.41 4.77 554.47 0.536 3. 18 5.42
5.77 260.50 0.590 3.B5 6.02 5.77 300.55 0.5B6 3.85 5.98 5.77 415.53 C.585 3.85 5.94 5.77 603.38 0.583 3.85 5.90
6.71 276.72 0.627 4.52 6.40 6.77 322.65 0.630 4.52 f.42 6.71 443.47 0.624 4.52 6.33 6.77 644.49 0.623 4.52 6.30
8.77 306.17 0.693 5.85 7.08 8.77 352.08 0.687 5.85 7.00 8.77 491.58 0.692 5.85 7.02 8.77 715.02 C.691 5.85 6.9S

10.77 328.47 0.744 7.18 7.5S 10.77 383.49 C.748 7.18 7.63 10.77 528.71 0.744 7.18 7.55 10.77 769.64 0.144 7.18 7.52
~12.77 350.2 B 0.793 8.52 8.10 12.77 405.01 0.790 8.52 B.05 12.77 559.52 0.7B8 B.52 7.99 12.71 814.72 0.787 8.52 7.96
0014.77 364.35 0.825 9.B5 8.42 14.77 425.90 0.831 9.85 8.47 14.77 586.38 0.B26 9.85 E.38 14.77 855.02 0.826 9.85 8.35

16.77 380.24 0.861 11.1B 8.79 16.71 442.26 0.863 11.1 B E.79 16.71 612.87 0.863 11.1 B 8.75 16.77 891.40 0.861 11.18 8.71
18.71 392.84 C.890 12.52 9.08 18.71 458.41 0.895 12.52 S.12 18.77 634.38 0.893 12.52 9.06 IB.71 919.95 0.8B9 12.52 8.99
2U.77 406.94 0.921 13. B5 9.41 2u.77 472.87 0.923 13.85 9.40 20.77 651.56 0.917 13. B5 9.31 20.77 948.68 0.917 13.85 9.27
22.77 416.59 0.943 15.18 <J.63 22.77 485.23 C.947 15.1 E 9.65 22.77 669.93 u.943 15.18 9.57 22.77 972.41 0.940 15.18 9.50
24.77 426.17 0.965 16.52 9.85 24.77 4 S3. 69 0.963 16.52 S.82 24.77 684.49 0.964 16.52 S.78 24.77 993.68 0.960 16.52 9.71
26.77 434.15 0.983 11. B5 10.04 26.77 504.16 0.985 17.85 10.04 26.77 698.33 0.983 17. B5 9.98 26.77 1014.38 0.980 17.85 9.91
28.77 4H.60 0.995 19.18 10.16 28.77 510.91 C.997 19.18 IG.lf 28.77 705.78 0.994 19.18 10.0B 28.77 1028.21 C.994 19.18 10.05
29.77 441.60 1.000 19.85 10.21 29.77 512.51 1.0GO 19.85 10.19 29.77 709.40 C.999 19.85 10.13 29.77 1031.71 0.997 19.85 10.08
30.77 438.89 0.994 20.52 10.15 30.77 512.51 1.000 2u.52 U:'. 19 30.77 710.24 1.000 20.52 10.15 30.77 1034.77 1.000 20.52 10.11
31.77 4H.52 0.993 21.1B 10.14 31.77 509.59 0.994 21.18 10.13 31.77 708.73 C.998 21.18 lC.12 31.71 1032.67 0.998 21.18 10.0S
32.77 435.46 0.986 21.85 1~. 0 1 32.77 507.03 0.989 21.B5 10.0E 32.77 104.61 0.992 21.85 10.07 32.71 1028.12 C.9<;;4 21.85 10.05

33.71 101.04 C.981 22.52 10.01 H.77 1021.97 C.988 22.52 S.9S
GLATTE lONE GLATTE lC~E

GLATTf ZONf GLATTE ZONE
YIMMI UI(M/SI U/UMAX Yt Ut YIMMI UICH/SI U/UMAX Y+ 1,;+

YIMMI UICM/SI U/UMAX Yt U+ Y(I'MI UICM/SI U/UMAX Yt U+
0.41 301.54 0.683 83.31 15.50 0.41 354.26 0.691 94.78 15.82
0.52 313.14 C.I09 105.2t 16.10 0.52 367.80 C.718 119.16 16.4~ 0.41 498.50 0.102 121.71 16.5~ 0.41 140.95 0.716 lBl.0B 17.40
0.62 321.85 0.129 126.59 16.55 0.62 378.18 0.738 143.69 16.BS 0.52 517.95 0.729 161.81 17.20 0.52 770.27 0.144 229.33 18.09
0.13 329.93 C.747 141.58 16.9f 0.73 387.71 0.756 Ifl.52 17.32 0.6~ 533.67 0.151 195.06 17.12 0.62 192.18 0.766 276.45 18.61
0.93 342.79 C.716 189.05 11.62 0.93 402.15 C.185 214.60 17.9f 0.73 546. C3 0.769 221.41 18.13 C.73 809.95 C.183 ':22.31 19.02
1.14 352.15 C.199 230.16 1B. 14 1.14 414.37 C.8119 261.26 IB.51 0.93 565.89 C.191 291.32 1B. IS 0.93 839.19 1j.812 412.88 19.73
1.3't 361.13 0.818 271.01 18.57 1.34 423.46 C.826 ':07.69 18.91 1.14 583.18 0.821 354.66 19.37 1.14 861.29 C.832 503.83 20.23
1.8~ 317.76 0.B55 ':72.':7 19.42 I.B4 442.18 0.R64 422.f8 IS.76 1.34 5"5.24 0.838 417.69 19.77 1.34 819.94 0.850 593.38 20.67
2.34 390.05 0.883 473.66 20.05 2.34 457.04 0.892 537.66 20.41 1.84 620.81 0.814 573.7B 2C.62 1.84 915.12 C.884 B15.12 21.4S
2.84 399.72 0.905 513.~2 20.55 2.84 461.15 C.911 f52.64 20.86 2.34 639.Bl 0.901 129.87 21.25 2.34 941.01 G.9u9 1039.29 22.1 C
3.3't 407.43 0.923 f74.6B 2C.95 3.H 476.24 0.929 767.63 21.27 2.84 652.98 0.S19 BB5.96 21.69 . 2.84 95S.15 0.927 1261.55 22.54
3.84 414.13 0.938 775.74 21.29 3.84 482.57 C.942 882.61 21.55 3.H 665.48 0.937 1042.05 22.10 3.34 974.32 0.942 1483.80 22.89
4.34 419.05 0.949 B76.BO 21.55 4.34 488.84 0.954 997.59 21.83 3.84 674.05 0.949 1198.14 22.39 3.84 986.80 0.954 1710.05 23.1B
5.34 426.64 0.966 1078.92 21.94 5.34 497.68 c. S7l 1227.56 22.23 4.34 680.84 0.959 1354.23 22.61 4.34 996.61 0.963 1932.83 23.41
6.34 431.88 0.978 1278.05 22 .21 6.34 504.1u 0.984 l'i51.52 22.51 5.34 692.6(J 0.975 1666.41 23.00 5.34 1011.20 0.971 2383.9': 23.75



P • 12.0 MM H • 1.5 MM B : 0.3 ~M P = 12.0 MM H = 1.5 "M B = 0.3 MM P = 12.0 MM H • 1.5 MM B .. 0.3 "M P = 12.0 MM H = 1.5 MM B = 0.3 ""

REYNOlOSZAHl RE • O.907Et04 REYNOLOSZAHL RE : 0.125Et05 REYNOlOSZAHl RE = O.164Et05 REYNOlDSZAHl RE .. 0.320E+05
MITTL. GESr.H.INO. lJK .. 14.35 C"/5 MITTL. GESCH.IND. UK = 19.5B C"/S MITTl. GFSCH.IND. liK = 25.61 CM/S MITTl. GESCH.IND. - UK • 50.2<; CM/S
MITTL. PRDFILGESCb •• UP • 14.B4 CM/S "ITTL. PROF IL GESCHIo. UP = 20.13 CM/S MITTL. PROFILGESCH•• UP = 26.62 CM/S MITTL. PROFILGESCHIo. UP • 54.16 CI'/S

vDlUMETR. KANALHOEHE HV .. 3<;.<;62 MM VOLUMETR. KANALHOEHE HV = 39.962 I'M VOlUMETR. KANAlHOEHE HV .. 39.962 "" VOLU"ETR. KA~ALHOEHE HV • 3;.962 "M
PROFILLAENGE RAUH LR = 28.594 ,..M PROFILLAENGE RAUH lR = 2<;.866 ,.." PROFllLAENGE RAUH LR = 30.451 MM PROFILLAENGE RAUH LR .. 31.211 MM
PRCFlllAENGE GLATT LG : 11.368 "M PROFILLAENGE GLATT LG = 10.097 I'~ PROFllLAENGE GLATT LG = 9.512 I'M PROFILLAENGE GLATT LG .. 8.151 I'~

SCHU8SP.GESCH •• RAUH UXR = 1.76 C~/S SCHUBSP.GESCH •• RAUH UXR = 2.46 CM/S SCHU8SP.GESCHIo.RAUH UXR • 3.21 CM/S SCHU8SP.GESCH •• RAUH UXR = 6.55 C"/S
SCHU8SP.GESCHIo.GLATT lJXG = 1.1i C~/S SCHU8SP.GESCH ••GLATT UXG .. 1.43 CM/S SCHU8SP.GESCHIo.GLATT UXG = 1.83 CM/S SCHUBSP.GESCHIo.GLATT UXG • 3.47 CM/S
NULlSCHU8SPANNUNG LR/bV = 0.1155 NULL SCHUB SPANNUNG LR/HV = 0.7413 NULLSCHUBSPANNUNG LR/HV = 0.1620 NULLSCHUBSPANNUNG LR/HV = 0.7810

RAUHE ZONE RAUHF ZONE RAUHE ZONE RAUHE ZONE

VIMMI UICM/SI U/UMAX Y/H U+ YI MM I UICM/SI U/UMAX VII- U+ YIMMI UICM/SI U/LJMAX V/b U+ YIMMI UICM/SI U/UMAX Y/H U+

2.35 6.20 0.339 1.5(, 3.52 2.34 7.39 0.300 1.56 3.01 2.34 8.83 C.270 1.56 2.7C 2.34 17.84 0.273 1.56 2.72
2.85 7.73 0.423 1.90 4.38 2.84 <;.50 0.386 1.8<; 3.86 7.84 12.14 0.311 1.89 3.71 2.84 24.18 (.370 1.89 3.69
3.35 8.90 0.487 2.23 5.u5 3.34 11.14 0.453 2.22 4.53 3.34 14.37 C.439 2.22 4.3<; 3.34 27.74 0.424 2.22 4.23
3.85 9.01 G.494 2.56 5.12 3.84 12.00 (.488 2.56 4.98 3.84 15.34 0.46<;1 2.56 4.6S 3.84 30.00 0.45<;1 2.56 4.58
4.85 S.68 0.541 3.23 5.6C 4.84 13.26 0.540 3.22 5.4C 4.84 17.06 C.521 3.22 5.22 4.84 33.81 C.517 3.22 5.16
5.85 10.83 0.593 3.90 6.15 5.84 14.01 0.56<; 3.89 5.70 5.84 18.62 0.569 3.89 5.6S 5.84 31.53 0.514 3.89 5.73
6.85 11.24 0.616 4.56 6.38 6.84 15.47 0.62<;1 4.56 6.2<; 6.84 19.70 u.602 4.56 6.02 6.84 40.33 0.616 4.56 6.16
8.85 12.67 C.6<;14 5. SO 1.1S 8.84 16.75 0.681 5.89 6.81 8.84 22.02 C.673 5.89 6.73 B.84 44.7B 0.6B4 5.89 6.84

10.85 13.83 C.151 1.23 7.85 10.A4 18.87 0.761 7.22 7.67 10.8'0 24.12 0.137 7.22 7.37 10.84 48.28 0.738 7.22 1.37
12.85 14.'t6 C.792 8.56 8.21 12.84 1'/.39 0.lB8 8.56 7.88 12.84 25.49 C.779 8.56 7.7S 12.84 51.70 0.790 8.56 7.8S
14.85 15.13 0.828 9.S0 8.5S 14.84 20.55 0.835 S.8S 8.36 14.84 26.96 u.824 <;.89 8.24 14.84 54.21 0.82<;1 i.89 8.26 \0

16.85 15.83 C.867 11.23 8.98 16.84 21.28 C.865 11.22 E.65 16.84 27.94 0.854 11.22 8.54 16.84 56.34 0.861 11.22 8.60 1.0

18.85 16.65 (. <;112 12.56 S.45 18.84 22.03 (.895 12.56 8.96 18.84 29.23 0.893 12.56 6.93 18.84 58.40 0.893 12.56 8.<;2
20.85 11.08 C.935 13.S0 <; .6S 20.84 23.1u C.939 13.89 <;.3S 20.84 30.43 (.930 13.69 S.3G 20.84 60.34 0.922 13.8<;1 9.21
22.85 17.75 0.972 15.23 10.07 22.84 23.82 G.~6a 15.22 g.6S 22.84 31.04 C.948 15.22 9.4<; 22.84 61.74 0.944 15.22 9.43
24.85 17.95 0.983 16.510 10.IS 24.84 24.20 C.S84 16. Sc <;.84 24.94 31.63 0.967 16.56 S.61 24.84 63.31 C.968 16.56 <;.67
26.85 18.26 1.000 17.9U 10.36 26.84 24.38 G.9gi 17.8S ~.91 26.84 32.16 0.983 17.89 g.83 26.64 64.35 0.S83 17.89 9.82

28.84 24.60 1.000 19.22 10.0C 28.84 32.73 1.000 19.22 10.0C 28.84 65.43 1.000 19.22 S.9S
GLA TTE ZONE 29.84 24.52 C. 99 7 19.8<; S.97 2'l.84 32.54 G.994 19.89 S.<;5 29.84 65.38 0.999 19.89 9.<;18

30.84 65.09 0.995 20.56 5.94
YIMMI UI(M/SI U/UMAX V+ U. GLATTE ZONE GLATTE lONE

GLATTE ZONE
0.37 4.43 0.242 4.05 3.98 Y(MM I UICM/SI U/UMAX y+ U· YIMMI UICM/SI U/UMAX Yt U.
0.48 5.97 0.327 5.25 5.37 VI MM I UICM/SI U/UMAX y+ U+
0.5<;1 6.2B G.344 6.40 5.65 0.37 7.46 0.303 5.24 5.22 0.37 12.26 0.375 6.11 6.11
0.69 7.15 0.392 7. 54 6.44 0.38 8.17 0.332 5.3S 5.71 C.38 12.66 0.387 6.91 c.93 0.37 35.14 0.537 12.73 10.13
0.90 9.12 C.499 9.17 8.21 0.4S 9.68 0.393 6.94 6.77 0.49 14.84 0.454 8.8S 8.12 0.38 35.31 0.540 13.15 10.16
1.10 9.88 0.541 11. SE 8.8<; 0.60 10.10 G.4 35 8.43 1.48 0.60 16.66 0.509 10.80 9.11 0.49 3<;1.14 C.598 16.90 11.29
1.30 11.12 0.609 14.18 lG.O I 0.70 11.B5 0.482 9.89 8.2S 0.70 17.99 0.550 12.e7 9.84 0.60 41.91 0.641 20.54 12.1C
1.80 12. B4 G. 703 19. t2 11.55 0.91 14.JL 0.569 12.77 S.7S 0.91 20.64 0.631 16.31 11.2S 0.70 44.34 C.678 24.10 12.76
7.30 14.18 0.776 25.Ul 12./f 1.11 15.82 0.64~ 15.63 11.0e 1.11 l2.21 0.b79 20.03 12.15 0.91 47.02 G.71'l 31.13 13.56
2.80 14.71 (.808 31J.:>1 13.29 1.31 16.77 (.682 18.48 11.13 1.31 23.21 0.711 23.68 12.13 1.11 49.06 0.750 38.10 14.14
3.30 15.38 0.842 35.<;5 13.84 1.81 19.00 0.772 25.58 13.2S I. AI 25.54 0.78u 32.70 13.97 1.31 50.46 0.711 45.03 14.55
3.80 16.03 'J. 877 41.39 14.42 2.31 1 <;. 11 0.801 32.e3 13.19 2.31 26.57 0.812 41.72 14.54 1.81 53.13 0.812 62.19 15.32
4.30 16.27 C.891 46.12 14.64 2.81 20.85 (.847 3'l.68 14.58 2.81 27.55 0.842 50.74 15.07 7.31 55.37 0.846 79.34 15.S6
5.30 16.84 0.n2 57.58 15.16 3.31 21.47 0.873 40.74 15.02 3.31 28.35 0.866 59.75 15.51 2.81 56.90 0.87C <;6.49 16.41
6.30 16.97 (.929 68.44 15.28 3.81 21.81 C.d8'l 53.79 15.3( 3.81 28.92 (.884 68.17 15.82 3.31 58.26 0.890 113.64 16.8C
7.30 17.61 (.964 79.2<; 15.85 4.31 22.06 O. 8~7 60.84 15.43 4.31 29.52 0.902 77.7S 16. 15 3.81 59.51 0.910 130.79 17.16
8.30 17.13 C.911 9".15 15.95 5.31 22.91 0.934 74. S5 16.06 5.31 30.50 0.932 g5.82 16.68 4.31 60. SC (.925 147.94 17.44
9.30 11.94 (.9S2 lCI.GI 16.14 6.31 23.3S 0.950 89.06 16.35 6.31 31.26 G.955 113.86 17.10 5.31 62.16 (.950 182.23 17.<;2

10.30 18.00 0.985 111.8·/ lt:.2( 7.31 23. 18 C.967 103.16 16.63 7.31 31.62 0.966 131.S0 17.30 6.31 63.17 (.965 216.53 18.21
11.3J 18.10 C.991 122.72 16.29 8.31 24.28 0.987 111.21 16.98 8.31 32.12 (.982 149.93 17.57 7.l1 64.17 0.981 248.45 18.50

9.31 24.47 0.995 131.38 17.12 9.31 32.38 0.989 167.S7 11.71 8.31 64.63 0.988 282.42 18.63



P = 12.0 101M H = 1.5 101M B "' 0.3 101M P = 12.0 101M H = 1.5 101M B = 0.3 101M P = 12.0 101M H = 1.5 101M B s 0.3 ~~ P = 12.0 101M H ,. 1.5 MM B ,. 0.3 101M

REYNOlDSIAHl RE "' ü.4l:3E+05 REYNGlDSZAHl RE = 0.6B3E+05 REYNOlOSZAHl RE = 0.132E+06 REYNOlOSZAHl RE = O.229E+06
M[TTl. GESr.H.IND. UK = 73.60 CM/S ~[TTl. GESCH.[ND. UK = 107.45 CM/S MITTl. GESCH.IND. UK = 194.7S CM/S M[TTl. GESCH.INO. UK = 33l:.5~ CM/S
M[TTL. PROFllGESCH•• UP ,. 79.55 CM/S MITTl. PROFIlGESCH •• UP = 117.11 C~/S MITll. PRDFIlGESCHI.. UP "' 214.40 CM/S MITTl. PROFILGESCH •• UP ,. 372.94 CM/S

VOlUMETR. KANAlHOEHE HV = 39.962 ~M VOLUMETR. KANAlHCEHE HV = 39.962 ~~ VOLUMETR. KANAlHGEHE HV "' 39.962 MI' VOlU~ETR. KANAlHOEHE HV ,. 39.962 101M
PROFfllAENGE RAUH lR = 31.630 ~M PROFILlAENGE RAUH lR = 3l.9Sl 101M PROFILIAENGE RAUH LR ,. 33.043 ~M PROFflLAENGE RAUH LR s 33.333 101M
PROFIllAENGE GLATT LG = 8.332 101M PROFILLAENGE GLATT LG = 7.972 ~M PROFILLAENGE GLATT LG = 6.919 101M PROFILLAENGE GLATT LG " 6.630 ~~

SCHUBSP.GESCH •• RAUH UXR = 9.l:I CM/S SCHUBSP.GESCH•• RAUH UXR s 14.oC CM/S SCHUBSP.GESCH •• RAUH UXR = 25.84 CM/S SCHUBSP.GESCH•• RAUH UXR ,. 44.80 CM/S
SCHUBSP.GESCH •• GLATT UXG "' 4.93 CM/S SCHUBSP.GESCH'.GLATT UXG = 6.99 C~/S SCHUBSP.GESCH •• GLATT UXG = lI.B3 C~/S SCHUBSP.GESCHI..GLATT UXG ,. 19.9E C~/S
NULLSCHUBSPANNUNG LR/HV = 0.7915 NULLSCHUBSPANNUNG LR/HV = 0.8005 NULLSCHUBSPANNUNG LR/HV ,. 0.8269 NULL SCHUB SPANNUNG lR/HV s 0.8341

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMM) UICM/S) U/UMAX Y/H U+ YIMM) UICM/S) U/UIlAX Y/H U+ Y I MMI UICM/SI U/UMAX Y/f< U' YIMM) UICH/SI U/UMAX Y/H U+

2.33 26.83 C.280 1.55 2.79 2.33 38.49 0.274 1.55 2.75 2.34 70.22 0.272 1.56 2.72 2.33 127.10 0.286 1.55 2.84
2.83 35.64 0.372 1.89 3.71 2.83 51.88 0.370 1.89 3.71 2.84 97.72 0.379 1.89 3.78 2.83 169.10 C.380 1.88 3.77
3.33 41.02 0.429 ~.22 4.27 3.33 60.20 0.429 2.22 4.30 3.34 113.82 C.441 2.23 4.40 3.33 200.33 0.450 2.22 4.41
3.83 45.62 0.477 2.55 4.15 3.83 66.94 C.477 2.55 4.78 3.84 124.53 G.483 2.5l: 4.82 3.83 216.64 0.487 2.55 4.84
4.83 51.08 0.534 3.22 5.3< 4.83 74.48 C.531 3.22 5.32 4.84 139.19 C.539 3.23 5.3S 4.83 242.36 0.544 3.22 5.41
5.8.l 55.78 0.583 3.89 5.81 5.83 81.62 0.582 3.89 5.83 5.84 151.03 0.585 3.89 5.84 5.83 264.42 0.594 3.88 5.90
6.93 59.51 0.622 4.55 [.1~ 6.83 87.56 0.624 4.55 6.25 6.B4 162.22 0.629 4.56 6.26 6.83 219.85 0.629 4.55 6.25
8.83 65.45 0.684 5.89 6.81 9.83 96.93 0.691 5.89 e.92 8.84 119.09 0.694 5.89 6.93 8.83 306.40 0.688 5.88 6.84 ....10.93 70.95 0.741 7.22 7.39 10.B3 104.41 0.744 7.22 7.46 10.84 192.Cl 0.144 7.23 7.43 10.83 331.86 0.146 7.22 7.41 012.83 75. I 5 W.185 6.55 7.82 12. A3 II 0.42 G.787 8.55 7.89 12.84 201.68 0.782 8.56 1.80 12.83 351.67 0.790 8.55 1.85 014.83 78.51 0.820 9.89 8.11 14.83 II 5. 4 7 0.823 9.89 8.25 14.84 212.41 G.823 9.89 6.22 14.83 367.58 0.826 9.88 8.20

16.83 82.47 0.862 11.22 8.56 16.83 119.64 0.B53 lI.22 8.54 16.84 221.29 0.858 lI.L3 6.56 16.83 381.93 0.858 11.22 8.52
18.83 84.88 0.887 12.55 8.84 18.83 124.56 0.888 12.55 8.90 1ß. 84 22 9. 94 G.8gl 12.56 8.90 18.83 395.36 0.888 12.55 8.82
20.83 88.11 C.921 13.89 g. l7 20.83 128.10 0.917 13.89 9. I g 20.84 238.29 ,J.924 13.8g 9.22 20.83 407.66 0.916 13.88 9.10
22.83 91.01 0.951 15.22 5.41 22.83 133.30 C.950 15.22 9.52 22.84 242.g5 0.942 15.23 9.4G 22.83 420.29 C.944 15.22 9.38
24.83 <;2.83 C.97U 16.55 <;.66 24.83 136.4e 0.972 16.55 9.75 24.84 248.98 0.965 16.56 9.63 24.83 428.52 0.963 16.55 9.5l:
2b.R3 94.3(; 0.985 17.8S S.82 26.83 139.01 C.991 11.89 9.93 26.84 253.88 0.984 17.89 5.82 26.83 431.89 0.984 17.88 9.77
28.83 95.11 1.000 19.22 9.9l: 28. 8 ~ 140.33 1.000 19.22 10.02 28.84 256.47 0.994 1".23 9.92 28.83 442.17 C.993 19.22 9.87
29.83 <;5.33 C.996 19.89 9.92 29.83 140.01 C.998 19.89 la. C0 29.84 258.02 1.000 19.89 <;.96 29.83 444.16 0.999 19.88 S.93
30.83 95.20 0.995 20.55 S.Gl 30.83 139.81 0.996 20.55 9.99 30.84 255.96 0.992 2u.56 <;.90 30.A3 445.15 1.000 20.55 9.94

31.83 13 9.29 C.993 21.22 9.95 31.84 255.02 C. S88 21.23 S.81 31.83 442.56 0.994 21.22 <;.88
GLATTE ZONE

'2.84 254.28 0.985 2,.89 <;.84 32.83 440.55 0.990 21.88 9.83
GLATTE ZCNEYIMMI UICH/S) U/UMAX Y+ U+ GLATTE ZONE GLATTE ZONE
YIMM) UICM/SI U/UMAX y. U+

U+0.38 57.41 0.600 18. 19 11.61: Y(~M) UIC~/SI U/UMAX y. U' YI MM I UICM/S) U/U~AX Y+
Ci. 39 58.29 C.609 18.14 j 1.82 0.3 R 90.74 0.647 25.86 12.98
U.50 62.43 0.652 24.CO 12.6< 0.39 91.43 C.652 26.50 13.06 0.37 173.63 C.673 45.33 14.68 0.31 311.33 0.69g 78.15 15.58
0.60 65.53 0.685 29.03 13.2<; 0.50 96.04 0.684 33.94 13 .14 0.33 173.69 G.6 73 46.74 14.69 0.38 313.84 C.705 80.52 15.71
0.11 /;7.54 0.706 34.02 13.h 0.60 99.38 O. 1C8 41.15 14.22 0.43 177.01 C.686 53.61 14.91 0.39 315.02 O.7U8 82.88 15.71
0.91 70.99 0.742 43.11 14.4C 0.71 101.47 C.723 48.23 14.52 0.49 180.00 G.698 /:0.33 15.22 0.50 325.86 0.732 105.78 16.31
1.12 73.15 C.764 53.50 14.84 0.91 105.64 C.753 62.19 15.11 0.59 185. 12 0.711 73.44 15.66 0.61 333.27 0.74'7 127.91 16.68
1.32 14.96 0.7a3 63.1'7 15.20 1. I 2 108.71 G.775 76.21 15.55 0.10 1.. U. 1 9 G.737 8/:.32 16.06 0.11 340.35 0.765 149.19 11.03
1.82 78.90 0.824 87.17 16.GC 1.32 111.41 0.194 'lU.u 1 15.<;5 0.90 196.31 C.761 111.10 16.6C 0.92 353.00 G. 79 3 192.83 11.61
2•.12 81.69 o.B~ 3 111.14 16.51 1.82 116.12 C.83? 124.17 16.70 1. 1 I 202.63 0.785 136.84 17.14 1.12 362.21 0.814 235.48 18.13
2.82 84.14 0.879 135. 12 11. C1 7..32 121.2<; 0.864 158.70 11.35 I.H 207.96 0.806 I t I. E5 17.5S 1.32 370.32 C.832 217.92 18.53
3.32 86.04 0.899 158.71 17.45 2.82 124.47 G.887 192. <;3 17.81 1.81 218.17 0.846 223.15 18.45 1.82 386.58 G.868 382.~8 1<;.35
3.82 87.72 0.916 182.U 11.1<; 3.32 127.34 C. 907 227. 16 18.22 2.31 224.99 0.872 285.63 19.03 2.32 397.86 0.894 488.02 19.91
4.32 88.99 C.930 206.54 18.05 3.82 12 <;.71 0.924 261.40 18.56 2.81 231.15 0.898 347.50 19.6G 2.82 4u7.18 0.915 593.06 20.38
5.32 91.31 0.954 254.37 18.52 4.32 131. /:5 0.938 295.63 18.83 3.31 236.43 C.916 409.38 19.99 3.32 414.31 0.931 /:<;9.12 20.74
6.32 93.ü8 C. 97 2 302.20 Le. 8 E 5.32 135.05 0.962 364.<;e 19.32 3.Al 240.70 0.933 411.26 20.35 3.82 420.34 0.944 803.14 21.04
7.32 94.21 0.984 350.03 j 9.11 6.32 131.30 0.918 435.67 19.64 4.31 243.88 0.945 533.14 20.62 4.32 425.41 0.956 510.2S 21.2~
8.32 95.22 C.9S5 391.81 19.31 7.32 138.57 0.987 505.84 19.82 5.31 248.17 0.964 l:56.89 21.04 5.32 432.4B 0.972 1120.86 21.64

6.31 252.30 G.978 180.65 21.34 6.32 431.14 0.983 1331.43 21.91



P " 12.0 MM H ~ 1.5 MM 8 " 0.3 ~M P = 4.0 MM H ,. 0.5 MM 8 '" 1.5 M'" P ,. 4.0 MM H = 0.5 MM B " 1.5 ~'" P ,. 4.0 MM H ,. 0.5 MM B=I.5M'"

REYNOLOSHHL IlE = 0.538E'06 IlEYNOL OS ZAHL IlE = 0.888E'04 IlEYNOLOSZAHL IlE = LI.118E.05 IlEYNOL OS ZAHL IlE • 0.l't8E+05
MITTL. GESCH~INO. UK ,. 787.01 CM/S MITTL. GESCHkINO. UK = 14.90 CM/S MITTL. GESCHkINO. UK ,. 19.80 CM/S MITTL. GESCHkINO. \jK = 24.67 CM/S
"'ITTL. PROFILGESCrk. UP = 884.08 CM/S MITTL. PIlOFILGESCH •• UP = 14.94 CM/S MITTL. PIlCFILGESCH•• UP = 19.91 CM/S MITTL. PRDFILGESCHk. UP = 25.13 C~/S

VOLUMETR. KANALHOEHE HV • 39.962 ~M VOLUMETIl. KANALHOEHE HV = 39.813 ~~ VOLUMETR. KANALHOEHE HV • 39.813 ~~ VOLUMETR. KANALHCEHE HV • 39.813 M~

PROFILLAENGE RAUH LR = 34.116 "'M PIlOFILLAENGE RAUH LR = 22.027 ~~ PROFILLAENGE RAUH LII = 21.437 MM PROFILLAENGE RAUH LII • 20.522 MM
PROFILLAENGE GLATT LG • 5.847 ~'" PIlOFILLAENGE GLATT LG '" 17.786 ~M PROFILLAENGE GLATT LG = 18.375 ,"M PROFILLAENGE GLATT LG = 19.290 1''''

SCHUBSP.GESCHk.RAUH UXR • 105.69 CM/S SCHURSP.GESCHk.RAUH UXR = 1.09 CM/S SCHUBSP.GESCH•• RAUH UXR • 1.39 CM/S SCHUBSP.GESCHk.RAUH lJXR • 1.67 CM/S
SCHUBSP.GESCH••GLATT UXG = 43.75 CM/S SCHUBSP.GESCH •• GLATT UXG '" 0.98 C~,/S SCHUBSP.GESCH••GLATT UXG = 1.29 CM/5 SCHUBSP.GESCHk.GLATT UXG • 1.62 C"'/S
NULLSCHURSPANNUNG LIltHV " 0.8537 NULLSCHUBSPANNUNG LR/HIi = 0.5533 NULLSCHUBSPANNUNG LR/HV = 0.5385 NULLSCHUBSPANNUNG LIl/HIi '" 0.5155

IlAUHE ZONE RAUHE ZONE IlAUHE ZONE IlAUHE ZONE

YI MM I UICMI SI U/UMAX Y/H U' YI"M) L/ICM/SI U/UMAX Y/H U+ YIMMI UI CMI S I UtU,"AX Y/H U+ Y(MM I UICM/SI U/UMAX Y/H U+

2.33 304.66 C.29C L.55 2.88 1.66 9.36 u.531 3.31 8.58 l.66 12.79 0.55l 3.31 9.2C l.66 16.43 0.564 3.31 9.84
2.B3 403.10 0.383 1.88 3.81 2.l6 11.01 0.625 4.3l 10.09 2.16 14.32 0.616 4.31 10.29 2.16 17.97 0.617 4.31 10. U.
3.33 471.63 0.448 2.22 4.46 2.66 11.R8 0.674 ~.31 lu.B9 2.66 15.42 C.664 5.31 11.09 2.66 19.15 0.658 5.31 11.47
3.83 512.l2 0.487 2.55 4.85 3.16 12.55 C.712 6.31 Il.51 3.16 16.07 0.692 6.31 11.55 3. l6 2 0.13 C.691 6.31 12.05
, - 83 570.10 0.542 3.22 5.39 3.66 12.99 0.731 7.31 11.92 3.66 16.53 0.112 7.31 11.89 3.66 20.73 0.712 7.31 12 .• 41
'5.83 617.47 0.5B7 3.88 5.B4 4.66 13.63 C.713 9.31 12.50 4.66 17.56 C.756 9.31 12.62 4.66 21.97 0.755 9.31 13.16
6.83 657.31 0.6ö 4.55 6.22 5.66 14.23 0.807 11.31 13.05 5.66 18.33 0.789 11.31 13.18 5.66 22.84 (.784 11.31 13.67
8.B3 726.48 0.690 5.88 6.87 6.66 14.74 0.836 13.31 13.52 6.66 18.88 0.812 13.31 13.57 6.66 23.59 0.810 13.31 14.12

10.B3 780.29 0.742 7.22 7.38 8.66 15.42 0.875 17.31 14.14 R.66 20.05 o. B63 17.31 14.41 8.66 25.01 0.859 17.31 14.97
~

12.83 821.40 0.781 8.55 7.77 10.66 16.06 0.911 21.31 14.73 lO.66 20.85 0.897 21.31 14.99 10.66 25.87 (.889 21.31 15.49 0
14.83 864.05 0.821 9.88 8.18 12.66 16.72 0.949 25.31 15.34 12.66 21.66 0.932 25.31 15.57 12.66 26.93 0.925 25.3i 16.12 ~

16.83 898.08 0.854 11.22 8.5C 14.66 17.10 0.910 29.31 15.68 14.66 22.24 0.957 29.31 15.99 14.66 27.92 0.959 29.31 16.71
18.83 930.55 0.884 12.55 8.Be 16.66 17.31 C.985 33.31 15.93 16.66 22.16 C.990 33.31 16.3f 16.66 28.43 0.976 33.31 17.02
20.83 960.10 0.913 13.88 9.08 18. 66 1 7. 58 0.997 31.3l l6.12 18.66 23.00 0.990 37.31 16.54 18.66 28.96 0.995 31.31 17 .34
n.83 985.10 0.931 15.22 9.33 20.66 17.62 1.000 41.31 16.16 20.66 23.24 1.000 41.31 16.7C 20.66 29.12 1.000 41.31 17.43
24.83 10l0.55 (.960 16.55 S.56
26.83 1027.80 0.977 11.88 9.73 GLATl~ ZONE GLATTE ZONE GL Ar TE ZONE
2e.83 l043.37 G.992 19.22 9.67
29.83 1047.57 0.996 19. E8 S.91 YI'1M) UICM/SI U/U~AX Y+ U+ YIMM) UICM/SI U/UMAX Y' U+ YIMMI UICM/SI U/UMAX Y+ U+
30.83 l052.11 I.GOC 20.55 9.96
3l.83 1050.37 C.998 21.22 ~.94 0.37 3.21 0.182 3.31 3.28 0.37 5.65 0.243 4.44 4.3S 0.37 9.08 0.312 5.Cl 5.61
32.83 1048.79 0.997 21.86 9.92 U.38 3.44 C.195 3.47 3.51 0.38 6.05 0.260 4.57 4.70 0.38 9.35 0.321 5.7e 5.17
33.63 1040.91 0.989 22.55 9.85 0.39 3.45 G.196 3.57 3.52 O.H 6.3l 0.271 4. Tl 4.9C 0.39 9.53 0.327 5.~5 5.88

0.4l 1.66 0.219 3.61 3.94 O.4l 7.01 0.302 4.84 5.44 0.4l 9.62 0.330 6. l2 5.94
GLATT8 ZONE 0.42 1.67 0.2u8 3.17 3.14 0.42 6.08 0.262 4.91 4.72 0.42 10.19 0.350 6.28 6.29

0.52 4.63 0.263 4. J5 4.73 0.52 7.20 0.310 6.26 5.59 0.52 ll.19 0.384 7. <; 1 6.91
YIM"11 UICM/SI U/UMAX Y+ U' 0.63 5.30 0.301 5.71 5.41 0.63 8.66 0.373 7.52 6.13 0.63 12.69 0.436 9.50 7.84

0.73 5.62 0.31S 6.64 5.74 0.73 9.60 0.413 6.75 7.45 0.13 13.87 0.476 11.G6 8.57
0.37 766.56 0.729 172.32 17.52 0.94 7.18 0.408 9.50 7.33 (.94 11.26 0.484 Il.22 8.74 0.94 15.66 0.538 14.11 S.67
0.3B 169.49 C.131 177.55 17.59 l. l4 6.39 0.476 10.33 8.5( l.l4 12.45 G.536 13.65 <;.66 l.14 11.43 0.599 17.20 10.1t
0.39 113.89 0.736 182.1~ 11.69 l.34 9.36 0.53 1 12.16 9.56 l.:H l3.90 0.598 16.06 IIJ.8( 1.34 18.44 C.633 20.25 11.3S
0.50 799.73 G.160 233.2C 18.28 l.84 10.76 ~.612 16.69 Il. CO 1.84 15.46 0.665 22 .04 12. U1 1. S 4 20.34 C.699 27.78 12.56
0.6l 82 0.88 C.780 282.18 18.76 2.34 12. l8 0.691 21.22 12.43 7..34 16.82 0.124 28.02 13.06 2.34 21.38 0.734 35.4l 13 .21
0.71 838.34 0.797 330.28 19.16 2.84 l2.1l 0.721 25.75 12.97 2.84 1 7.68 0.161 34.00 l3.73 7..84 22.36 C.768 43.28 13.81
0.92 866.48 0.824 425.20 19.80 1.34 13.4l 0.761 30.27 13 .69 3.34 18.30 C. 788 39.99 14.21 3.34 22.64 0.778 50.52 13.98
1. l2 881.12 0.843 519.24 20.28 3.84 13.82 0.184 34.80 14.1l 3.84 18.72 0.805 45.97 14.53 3.84 23.31 0.802 58.08 14.43
1.32 905.38 0.861 tl2.82 20.6S 4.34 14.22 C.807 39.33 14.52 4.34 l8.98 0.8l7 51.95 14.73 4.34 23.88 0.820 65.63 l4.75

1.82 938.49 0.892 844.48 21.45 5.34 14.92 0.841 48.38 15.23 5.34 19. 79 C.852 63.91 15.37 5.34 24.62 0.B45 80.74 15.20
2.32 962.04 (.914 1076.10 21.9S 6.34 15.13 0.858 51.44 15.44 6.34 20.44 0.819 15.87 15.81 6.34 25.32 (.810 95.86 15.64

2.92 981.71 0.933 1307.72 22.44 7.34 15.61 0.886 66.50 15.93 7.34 20.63 0.8S8 87.83 16.02 7.34 25.93 C.B91 110.70 16.01

3.32 996.26 0.947 1530;;.34 22.71 8.34 16.02 C.909 75.55 16.35 8.14 20.95 0.90l 99.55 l6.27 8.34 26.39 0.906 125.77 16.30

3.B2 1008.84 0.959 1766. ~5 23.06 9.34 16.20 C.919 84.61 16.53 9.34 2l.38 0.920 I1l.48 l6.60 9.34 27.00 0.927 140.85 16.68
4.32 1018.4'; (.968 1997.93 23.2e 10.34 16.48 0.935 93.66 16.82 10.34 21.80 0.938 123.41 l6.93 lO.34 27.34 0.939 155.92 16.88
5.32 1031.61 (.981 2465.81 23.58 11.34 16.76 0.951 102.72 11.1 G 11.34 22.14 0.953 13 5.34 17.19 11.34 27.77 C.954 l7l. UO 17.15

13.34 11.14 0.972 120.8.3 17.49 13.34 22.63 0.974 15B.B2 17.57 13.34 2B. 3 5 0.974 201.15 11.51

15.34 17.46 C. 9CJ 1 138.94 11.82 15.3't 23.18 C.998 l82.62 18.00 15.34 28.8CJ (.992 231. 30 l7.34

17.34 17.57 0.9CJ7 151.05 17.93 11.34 23.23 l. 'JOO 206.43 18.04 17. 34 29.ll 1.000 261.45 l7.9E



P = 4.0 MM H ,. 0.5 M" B=I.5"'" P ,.
4.0 "" H = 0.5 MM B = 1.5 MM P = 4.0 MM H = 0.5 "" B ,. 1.5 "" P ,. 4.0 MM H ,. 0.5 MM B ,. 1.5 14M

REYNOLDSZAHL RE = lJ.294E+05 REYNOLDSZAHL RE = O.442E+05 REYNOLDSlAHL RE = 0.652E+05 REYNOLDSlAHL RE • 0.984E+05
MITTL. GESCH.INO. UK = 49.13 C"/S MITTL. GESCH.IND. UK = 73.8S CM/S MITTL. GESCH.IND. UK = 10B.84 CM/S MITTL. GESCH.IND. UK = 141.26 CM/S
"ITTL. PROFILGESCH•• UP = 51.01 CM/S "ITTL. PROFILGESCH •• UP = 18.02 C"/S MITTL. PROFILGESCH•• UP • 115.6<; CM/S "ITTL. PRGFILGESCHW. UP = 151.S0 CM/S

VOLUMETR. KANAL~OEHE HV = 39.813 "" VOLUMETR. KANAL HO EHE HV = 39.813 "" VOLUMETR. KANALHOEHE HV ,. 39.813 MM VOLUMETR. KANALHOEHE HV s 39.813 MM
PROFILLAENGE RAUH LR = 24.875 "M PROFILLAENGE RAUH LR = 25.384 M/4 PROFILLAENGE RAUH LR = 26.313 "M PROFILLAENGE RAUH LR = 26.991 MM
PROFILLAENGE GLATT LG = 14.938 "M PROFILlAENGE GLATT LG = 14.428 "M PROFILLAENGE GLATT LG s 13.500 "M PROFILLAENGE GLATT LG • 12.822 "M

SCHUBSP.GESCH •• RAUH UXR = 3.72 C"I S SCHUBSP.GESCH•• RAUH UXR = 5.11 CM/S SCHUBSP.GESCH •• RAUH UXR = 8.60 CM/S SCHUBSP.GESCH •• RAUH UXR = 11.93 CM/S
SCHUBSP.GESCH•• GLATT UXG = 2.8S C"/S SCHUBSP.GESCH •• GLATT UxG = 4.30 CM/S SCHUBSP.GESCH••GLATT UXG ,. 6.16 CM/S SCHUBSP.GESCH••GLATT UXG • 8.22 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.6248 NULLSCHUBSPANNUNG LR/HV • 0.6316 NULLSCHUBSPANNUNG lR/HV = 0.<i6119 NULlS(HUBSPANNUNG LR/HV = 0.6179

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIHMI UI CMI SI U/UMAX Y/H U+ YIMM I UICH/SI U/UMAX Y/H U+ YIMMI UICI1/SJ U/UMAX Y/H U+ YIMMI UI(M/SI U/UMAX Y/H U+

1.66 32.00 0.533 3.31 S.61 1.66 41.91 0.527 3.31 8.40 1.15 62.30 (.465 2.31 1.24 1.69 94.15 0.51'l 3.31 1.94
2.16 35.13 0.586 4.31 'l.45 2.16 52.22 0.515 4.31 <;.15 1.66 6'l.84 0.521 3.31 8.12 2.1'l 103.88 0.569 4.31 8.11
2.66 31.11 0.620 5.31 1C.U( 2.66 55.22 0.608 5.31 9.68 2.16 16.09 0.568 4.31 8.85 2.69 111.01 0.609 5.31 9.30
3.16 38.81 0.648 6.31 lC.45 3.16 51.86 0.631 6.31 10.14 2.66 80.82 C.603 5.31 9.40 3.19 115.65 0.634 6.31 9.69
3.66 40.1t5 C.611t 1.31 10.86 3.66 60.42 0.665 1.31 10.5<; 3. 16 84.91 0.634 6.31 9.81 3.69 119.96 C.658 1.31 10.05
4.66 42.69 C.711 9.31 11.48 4.66 64.44 0.109 9.31 11.29 3.66 88.93 0.663 1.31 10.33 4.69 127.60 C.699 9.31 10.69
5.66 44.92 0.749 11.31 12.0S 5.66 61.51 C.744 11.31 11.84 4.66 94.32 0.704 9.31 10.'l7 5.69 134.25 0.736 11.31 11.25
6.66 46.78 0.180 13.31 12.58 6.66 10.30 0.114 13.31 12.32 5.06 97.39 0.121 11.31 11.32 6.69 139.41 0.165 13.31 11.69
8.66 49.87 0.831 11.31 13.41 8.66 74.73 0.8Z2 17.31 13.1C 6.66 102.95 C.169 13.31 11.97 8.69 141.88 0.811 11.37 12.39

10.66 52.41 0.813 21.31 14.09 10.66 78.22 0.861 21.31 13.11 8.66 109.62 C.818 17. 31 12.15 10.69 155.16 u.851 21.37 13.00
~

12.66 54.21 0.903 25.31 14.58 12.66 81.52 0.8'l1 25.31 14.28 10.66 114. 52 0.855 21.31 13 .31 12.69 160.61 C.880 25.37 13.46 014.66 55.95 0.933 29.31 15.05 14.H 84.21 0.921 29.31 14.76 12.66 119.10 0.889 25.31 13.85 14.69 166.14 0.'l11 29.37 13.'l2
16.66 57.66 C.961 33.31 15.50 16.66 86.49 0.952 33.31 15.16 14.66 123.10 (.919 29.31 14.31 16.69 170.93 C.931 33.31 14.32 '"18.66 58.70 C.978 37.31 15.7<; 18.66 88.43 C.973 37.31 15.49 16.66 126.41t C.944 33.31 14.1C 18.69 175.04 0.960 37.37 14.67
20.66 5<;.57 0.991 41.31 16.02 20.66 89.97 C•• 90 41.31 15.16 18.66 129.51 C.967 37.31 15.06 20.69 178.62 0.979 41.31 14.91
22.60 60.00 1.0UO 45.3L 16.13 22.66 90.80 1.000 45.31 15.92 2e.66 131.85 0.984 41.31 15.33 22.69 181.00 C.992 45.37 15.11
24.66 59.74 0.Q96 49.31 16.06 24.66 90.85 1.000 49.31 15.92 22.66 133.66 (.998 45.31 15.54 24.69 182.42 1.000 49.37 15.29

24.66 133.94 1.000 49.31 15.57 26.69 181.8C 0.991 53.37 15.23
GLATTE ZONE GLATTE ZCNE

GLATTE ZONE GLATTE ZONE
YI!'4I'4J UICM/SJ U/U~AX Y+ U+ YIM,'U UICM/SI U/UMAX Y+ U+

YIMMI UICM/SI U/U~AX Y+ U+ YIMMI UICM/SI U/UMAX Y+ U+
0.31 25.69 0.428 9.9E 8.92 0.31 46.72 0.514 14.90 10.86
0.3a 25.96 0.433 10.28 9.01 0.38 41.05 C.518 15.35 lC.94 0.37 76.08 0.568 21.39 12.35 0.31 112.86 0.619 32.09 13.72
0.39 26.33 0.439 10.58 9.14 0.3<; 47.46 0.522 15.60 11.03 0.38 76.58 C.572 22.04 12.43 0.38 113.32 C.621 33.07 13.78
0.41 26.9U 0.448 LU.88 9.33 0.41 48.11 0.530 16.25 11.18 0.42 18.52 0.586 23.<;6 12.75 0.49 11 7.55 0.644 42.52 14.29
0.42 26.92 0.449 11.18 9.34 0.42 48.60 C.535 16.6<; 11.30 0.52 82.18 C.618 30.18 13 .44 0.60 120.82 C.662 51.65 14.69
0.52 30.83 0.514 14.08 1(.7C 0.52 52.48 0.578 21. C2 12.2C 0.63 85.62 0.639 36.14 13.9C 0.70 123.34 C.616 60.48 15.0C
0.63 32.72 0.545 16.90 11.35 0.63 54.81 0.604 25.24 12.15 0.73 81.96 0.657 42.08 H.2E 0.91 127.16 0.691 78.13 15.46
0.73 34.5C 0.515 19.68 11.91 0.13 57.14 C.629 29.38 13.28 0.94 91.62 0.684 53.81 14.81 1.11 130.87 0.117 95.61 15.<;1
0.94 37.21 0.621 25.17 12.93 0.94 59.92 0.659 37.58 13.93 1.14 94.10 0.703 65.45 15.27 1.31 133.93 C.134 113.00 16.28
1.14 39.28 0.655 3u.47 13.63 1.14 62.11 0.684 45.71 14.44 1.34 96.42 0.120 71.03 15.65 1.81 140.57 0.171 156.06 11.09
1.34 40.81 0.68C 35. e6 14.16 1.34 63.74 O. 102 53.19 14.82 1.84 101.10 0.155 lu5.70 16.41 2.31 145.60 0.798 199.09 11.70
1.84 43.16 0.119 49.21 14.98 1.84 66.99 0.731 73.28 15.57 2.H 104.98 0.n4 134.38 11.u4 2.81 149.91 0.822 242.13 18.23
2.34 4',.82 C. 747 62.40 15.55 2.34 69.55 0.166 93.16 16.11 2.84 108.09 C.801 163.06 11.54 3.31 153.1S (.840 284.51 18.62
2.84 46.13 C.769 75.12 16.01 2.84 71.61 0.789 113.C4 16.66 3.34 110.79 0.827 191.73 11.98 3.81 150.32 0.857 327.44 19.01
3.34 47.39 0.790 89.04 16.45 3.34 73.59 0.810 132.92 17 .IC 3.84 113.25 0.845 220.41 18.38 4.31 159.38 (.874 37(,.38 19.36
3.84 48.63 C.810 102.35 16.81 3.84 75.08 0.826 152.80 11.45 4.34 115.21 C.860 24'>.09 1 E. 70 5.31 163.96 0.899 455.19 19.93
4.34 49.38 0.823 115.67 11.13 4.34 76.55 0.843 112.68 11.19 5.34 11 8.91 C.898 306.44 1<;.30 6.31 168.35 0.923 540.81 20.41
5.34 51.22 0.854 142.30 11.17 5.34 19.20 0.872 211.92 18.41 6.34 122.10 0.912 363.80 19.82 1.31 171.55 0.~40 626.54 2C.86
6.34 52.57 0.876 168.94 18.24 6.34 81.36 ~.895 251.59 18.91 1.34 124.61 0.931 "21. 15 2(.24 8.31 174.58 0.951 712.22 21.23
7.34 54.03 0.901 195.57 18.15 1.34 83.33 0.911 291.25 19.31 R.34 126.95 0.948 478.5u 20.61 9.31 176.89 C.970 797.<;0 21.51
8.34 55.12 0.91'l 222.2C 1<; .13 8.34 84.95 0.935 330.92 19.14 9.34 128.83 0.962 535.86 2C.91 10.31 178.63 0.979 883.57 21.12
9.34 56.20 0.937 248.84 1<;.50 9.34 86.52 C. <;52 310.58 20.11 10.34 130.95 0.918 590.32 21.26 11.31 180.12 (.981 966.98 21.90

10.34 51.05 0.951 275.47 19.80 10.31t 81.61 0.965 410.24 20.38 11.34 132. C8 C.986 645.81 21.44
: 1.34 51.78 0.963 302.10 20.05 11.34 88.71 0.977 451.01 20.63 13.34 133.60 0.<;91 159.68 21.6<;
13.34 58.97 J.'lJl3 351.11 2C.46 13.34 90.26 0.993 530.53 2C.98



P '" 4.0 HH H : 0.5 ~~ 8 '" 1. 5 ~~ P '" 4.0 H~ H '" 0.5 ~~ 8 2 1.5 H~ P 2 4.0 HH ~ '" O. 5 ~H 8 '" 1.5 HP' P '" 4.0 MM H .. 0.5 MM 8 .. 1.5 ~~

REYNOlOSZAHL RE .. 0.130E+06 REYNOLDSZAHL RE '" O.161E+06 REYNOlOSZAHL RE '" 0.234E+06 REYNOlOSZAHl RE .. 0.256E+06
~ITTl. GESCH~INO. UK • 196.76 C~/S ~ITTL. GESCH~INO. UK = 245.02 CM/S ~ITTL. GESCH~I~O. UK '" 351.07 CHIS MITTl. GESCHRINO. UK • 392.03 C~/S

~ITTl. PROFILGESC~R. UP '" 210.6S CP'/S ~ITTL. PROFllGESCI-'R. UP .. 263.96 CM/S HITTL. PROFILGESCHR. UP .. 385.81 C"/S ~ITTL. PRCFILGESCHR~ UP '" 417.12 CHIS

VOLU~ETR. KANAL HO EHE HV '" 3S.813 P'~ VOlU~ETR. KANALHOEHE HV = 39.813 ~H VOLUMETR. KANALHOEI-'E HV .. 39.813 MM VOlUMETR. KANAll-'OEHE HV .. H.813 ,,~

PROFILLAENGE RAUH lR .. 28.197 HH PROflllAENGE RAUH LR .. 28.409 MM PROFlllAENGE RAUH lR • 28.403 "" PROFILlAENGE RAUI-' lR .. 28.955 "M
PROFllLAENGE GLATT LG = 11.616 ,,~ PROFlllAENGE GLATT lG .. 11.404 "M PROFILlAENGE GLATT lG '" 11.410 ~H PROFlllAENGE GLATT LG '" 10.851 11M

SCHU8SP.GESCHR.RAUH UXR .. 16.45 CHIS SCHUBSP.GESCH~.RAUH UXR '" 2u.54 CM/S SCHUBSP.GESCH~.RAUH UXR '" 29.54 CM/S SCHUBSP.GESCH~.RAUH UXR .. 32.'09 C~/S

SCHUBSP.GESCHR.GlATT UXG '" 10.56 C"/S SCHUBSP.GESCH~.GlATT UXG '" 13.01 C~/S SCHUBSP.GESCHR.GLATT UXG '" 18.12 CHIS SCHUBSP.GESCHR.GlATT UXG '" 19.90 C~/S

NULL SCHUB SPANNUNG lR/HV '" 0.1082 NUllSCHUBSPANNUNG LR/HV '" 0.1136 NULLSCHUBSPANNUNG lR/HV '" 0.7134 NULLSCHUBSPANNUNG LR/HV .. 0.7273

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMH I UICH/S) U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+ YIHM) UICM/SJ U/UMAX Y/I-' U+ YIMMI UICM/SJ U/UMAX V/H U+

1.68 127.61 0.521 3.35 7.16 1.69 161.18 0.521 3.37 7.85 1.66 238.33 0.537 3.31 8.01 1.63 245.36 0.510 3.25 1.55
2.18 139.29 0.569 4.35 8.47 2.19 175.13 0.513 4.31 8.53 2.16 251.60 0.581 4.31 8.72 2.13 26<;.37 0.560 4.25 8.29
2.68 147.14 0.601 5.35 8.95 2.6<; 186.41 0.610 5.37 9.08 2.66 273.00 0.615 5.31 <;.24 2.63 28<;.43 0.602 5.25 8.91
3.18 155.03 0.633 6.35 '7.43 3.19 194.43 0.636 6.37 <;.47 3.16 285.18 0.643 6.31 S.65 3.13 304.76 0.634 6.25 9.38
3.68 162.17 0.662 7.35 9.8t 3.6'7 202.29 0.662 7.37 9.85 3.66 295.79 0.667 7.31 lC.Ol 3.63 316.65 0.659 7.25 9.74
4.68 171.63 0.701 9.35 10.44 4.6G 214.90 0.703 9.31 10.46 4.66 313.30 0.706 9.31 10.61 4.63 336.39 C.700 9.25 10.35
5.68 179.H 0.133 11.35 1C. 9 I 5.69 225.18 0.137 11 • .37 10.96 5.66 325.70 C.134 11.31 11.03 5.63 352.35 0.733 11.25 10.84
6.68 186.56 0.762 13.35 11.34 6.69 232.93 0.762 13.37 11.34 6.66 338.07 0.762 13.31 11.44 6.63 366.31 0.762 13.25 11.27
8.68 198.11 0.809 17.35 12.05 8.69 241.48 0.810 17.37 12.05 8.66 358.00 0.807 17.31 12.12 8.63 387.07 0.805 17.25 11.91

10.68 207.03 0.846 21.35 12.59 10.69 257.67 0.843 21.37 12.55 10.66 375.79 0.947 21.31 12.72 10.63 406.87 0.846 21.25 12.52
12.68 215.25 0.879 25.35 13.09 12.69 268.41 0.878 25.37 13.07 12.66 389.15 0.877 25.31 13.17 12.63 423.31 0.880 25.25 13.03 .....
14.68 222.35 0.908 29.35 13.52 14.69 277.14 0.907 29.37 13.49 14.66 402.78 C.908 29.31 13 .63 14.63 437.01 0.909 29.25 13.45 0
16.68 228.74 0.934 33.35 13 .91 16.6<; 284.16 0.9Jl 33.37 13.86 16.66 412.S0 0.931 33.31 13.98 16.63 44<;.19 C. <;34 33.25 13.82 W
18.68 234.17 C.<;56 37.35 14.24 18.6<; 2<;1.87 0.S55 37.37 14.21 18.66 423.17 0.955 37.31 14.35 18.63 459.34 0.955 37.25 14.14
20.68 23 8.79 0.975 41.35 14.52 20.69 298.61 0.977 41.31 14.54 20.66 432.'05 0.975 41.31 14.64 20.63 468.65 0.975 41.25 14.42
22.68 242.10 0.989 45.35 14.12 22.69 302.78 C.990 45.37 14.74 22.66 439.27 C.990 45.31 14.81 22.63 416.33 0.991 45.25 14.66
24.68 244.85 I.O~O 49.35 14.8S 24.69 305.11 1• .:J00 49.37 14.88 24.66 443.14 1.000 49.31 15.02 24.63 480.85 1.000 49.25 14.80
26.68 243.34 0.994 53.35 14.1S 26.69 304.31 C.<;S5 53.37 14.62 26.66 442.40 C.997 ~3.31 14.98 26.63 480.26 G.999 53.25 14.78

28.63 478.11 0.<;94 51.25 14.72
GLATTE ZONE GLATTE ZONE GLATTE ZONE

GLATTE ZONE
YIMHl UICH/SI U/UMAX y+ U+ YIMMI UICM/SI U/U"AX Y+ U+ YI MH) UICH/SI U/UMAX Y+ U+

YIMMI "ICM/SI U/U~AX V+ U+
0.37 151.58 0.619 40.34 14.36 0.31 193.26 u.632 49.49 14.85 0.37 287.18 0.647 70.87 15.34
0.38 152.29 0.622 41.66 14.43 0.38 193.93 C.634 50.S9 14.':00 0.38 280.26 G.650 13.02 15.40 0.37 30 B. 57 0.642 75.85 15.51
0.39 152.23 0.622 43.G8 14.42 0.3<; 194.64 0.637 52.48 14.<;6 0.l9 29 B. 27 C.650 15.15 15.40 0.38 309.96 0.643 18. 15 15.53
0.41 153.11 0.626 44.29 14.51 0.41 195.25 0.63S 53.<;6 15.0U 0.41 299.91 0.653 71.28 15.48 0.39 310.26 G.645 80.44 15.59
0.42 153.60 0.627 45.50 14.55 0.42 196.64 0.643 55.44 15.11 0.42 292.15 0.658 79.39 15.H 0.41 311.95 0.64<; 82.51 15.67
0.43 154.52 0.631 46.6U 14.64 0.49 700.93 0.657 65.56 15.44 0.43 2<;2.14 0.658 81.4S 15.60 0.45 316.64 0.659 <;1.46 15.91
0.50 158.16 0.646 54.13 14.98 0.6': 205.52 0.672 79.64 15.1<; 0.44 292.33 0.659 83.51 15.61 0.56 326.28 C.679 113.2: 16.4G
0.61 162.22 C.663 66.21 15.37 3.1u 209.15 0.686 93.4e 16.12 0.45 292.15 C.660 85.65 15.64 0.66 334.67 0.696 134. l'l 16.82
C.71 165.47 0.616 17 .49 15.67 C.91 217.52 0.712 120.75 16.72 u.52 296.49 0.669 99.99 15.84 0.76 342.23 C.712 155.14 17.20
0.92 111.55 0.101 S<;.76 16.25 1.11 223.30 0.130 147.17 11.16 0." l 305.14 0.688 120.02 16.30 0.97 353.79 C.136 1<;6.60 17.78
1.12 176.24 0.720 121.82 16.6S 1.31 228.<;7 0.749 174.65 17 .60 C.13 312.08 0.703 139.76 16.67 1. I 1 362.52 0.154 237.73 18.22
1.32 180.81 0.738 143.18 17.13 1.81 240.06 0.785 241.18 18.45 0.94 322.93 0.728 178.74 17.25 1.31 371.52 C.773 .78.63 H.61
1.92 189.51 C.174 1S8.13 11.<;5 2.31 248.46 0.813 %7.10 1<;.u<; 1.14 332.07 C.148 217.3<; 17.14 1.87 381.86 0.~07 38u.l0 19.4S
2.37. 196.37 0.802 252.41 18.60 2.81 255.33 0.835 374.21 19.62 1.34 339.15 0.164 255. 85 18.11 2. ]1 400.37 0.833 481.51 20.12
2.132 2u 1. 9S 0.925 :06.81 19.13 3.31 261.55 G.956 _ 4U. 72 20.1C 1.84 355.39 0.8Ul 351.10 18.9 e 2.81 411.09 0.855 583.04 20.66
3.32 206.'J7 il. 84 5 361.16 1S. 61 3.81 266.12 C.871 501.24 20.45 2.3_ 367.49 C.828 446.35 19.63 ].37 41<;.4~ 0.872 682.89 21.08
3.82 211.41 0.863 415.50 20.03 4.31 271.00 0.886 572.41 20.83 2.84 376.64 v.849 541.6C 20.12 3.81 426.82 G.888 784. 12 21.45
4.32 215.15 0.879 468.74 20.3E 5.31 278.27 C.910 7C~. 12 21.38 3.34 384.60 G.861 636.85 2G.54 4.31 433.37 0.901 e85.35 21.78
5.32 7.21.39 0.904 511.17 20.97 6.31 284.50 0.931 837.84 21.86 3.84 391.38 0.882 132.11 20.9G 5.] 7 444.27 0.924 lC87.81 22.33
6.32 226.98 C.927 tE5.5S 21.5C 7.31 289.76 C.948 <;70.56 22.27 4.34 397.58 0.696 e 27.36 21.24 6.31 453.46 C.943 1<87.23 22.7<;
7.32 231.13 C.944 7<;4.02 21.89 8.31 293.77 G.961 1103.21 22.58 5.34 408.19 G.920 1017.86 21.80 7.31 461.45 ~.960 1489.21 23.1'7
8.32 235.05 C.960 S02.45 22.27 9.31 297.83 0.974 1235.99 22.89 6.34 416.56 0.939 12G8.36 22.25 8.37 467.27 0.S72 If.<;1.19 23.48
9.32 237.75 0.911 101U.88 22.52 10.31 300.34 0.982 1368.71 23.08 7.34 423.63 0.955 13S8.87 22.63 9.37 472.22 0.<;82 lES3.17 23.73

10.32 240.10 0.981 1119.31 22.14 11.31 3u2.22 0.989 1501.42 23.22 8.34 429.90 0.969 1589.37 22.96 10.31 475.10 0.<;89 209u.20 23.91
11.32 241.61 G.987 1227.14 22.8S 9.34 434.10 0.978 1779.88 23.1<;

10.34 '031.78 0.987 1910.38 23.38
11.34 440.38 C.992 2160.88 <3.5<



P ~ 4.0 MI' H = O.S MM ~ = l.r, MM P = 4.0 MM H = U.5 "I' R ~ 1.5 MI' r ~ ~.O MI' H = 0.5 "I' ~ = 1.5 "I' r = 8.0 MI' H = 0.5 MI'! 8 = 1.5 "IM

PEYNOL O,l~HL RE = Q.J48E'0~ PE~Nfl[rJ,l~HL RE = 0.51!>Eorj6 PEYNflL OS I ~HI ~E = U.B9YE_04 REYNOLOSl~HL RE = 0.120Et05
1'1 TT L. GES[H~INrJ. U~ = 5 4 1.16 (M/S MIITL. ',(SLH_IN[l. 'J~ = 1gn. 'j 1 (MI<;

""Tl •
r,F,CIHdNrJ. 1

'
• - 14.69 [M/S MITTI. r,ESCH~IND. U~ = 19.5e CM/S

"I TTI. PROIll (;ISCH •• IJr = 519.51 CM/S MI TH. PRrFlI r:fS( H~. up - 8 /.6.41 (.1'1'- MI TrI.. "H(IIII. GF SCH'. UP = 15.1)4 (M/S MI IrL. PROf ILGESCH~. UP • 20.11 CM/5

VOlUMETR. ~ANHIWEHI HV = H.Ull MI' VOIUMETH. ~ftNAIHUEHE II~ = B.e13 M" VO[ UMf TI'. ~AN~I.HUfHE HV = 39.906 "I' VOlUMETP. ~ANALHOEHE HV • 39.9G6 MI'
PROF III AfN':r PlllH lR = IQ.lI<; MI' PRnl II.l HNGF RAU" IR = 29.6RJ MI' PPOfILL~ENG[ RAUH LR = 19.ue3 MI' PROFILL~ENGE RAUH LR = 20.601 MI'
PROFIIL~fNGE GLArT Lr. = IV .. 4 J'. f'llM PPOF ILLAENGl GL AI I Lr. = IU.li9 MI' ~RUF1LIAENr.E GLArT LG ~ 2U.8n MM PPOFILLAENGF GLATT LG • 19.305 "I'
SfHUBSP.GISCH••RftUH U~R = 4~.68 '1'/5 Sr.HUI1 SP. b[ ,;eH •• RAlIH U_R = 64. 31 CM/~, SCHun,r.GESfHW.RAUH UXP = 1.01 CM/S SCHURSP.GFSCH •• PAUH UX~ = 1.41 C"/S
SCHUOSP.~ESCHk.GLA1T UXG - N,.6'(M/, SCHIIRSP.r.r-~l.I"•• G[ All UXG = H.57 C"/~ ,r,HI.Ißsp.<:ESr.H •• r.1 ~rr UXG = [.06 CM/S SCHURSP.GFSCH••GLATT UXG = 1.37 CM'5
NUllSCHURSPANNUNG l RIH ~ = 1).7315 MJII';(HUfl<;rANNUPoiG LR/HV = 0.145/. N1nl ';CHql\SPI\NNUNG lP/HV ~ u.~H< ~UlLSCHUBSPANNUNG LR/HV ~ V.5162

P~UHE ZONE PAlIHC lfiNF PAIIIIF lL1Nf RAUHE lONF

YI~" I UIG~/SI U/lIMA~ Ufl U+ YI ~'" ') ..... , " I U/LIMAX Y/H LI- y, ,,,~ I 1.'1(1'/51 U/U~AX Y/H U' YIM"1 UleM/SI U/UMAX Y/H U+

1.6 J ]4).48 n. "' 14 3. ," 'i 1 .. ,. , 1.6 I ~O?4(· U.511 ~. c' 5 1.81 I.IQ S.lll O.~2lt J.58 9.U8 I. 19 12.62 ü.540 3.H 8.95
2. I 3 3fl..61 U. 5" 5 4.15 8.', J ," .. I ~ ';49.15 (l.'itJ'j '•• ) 5 ~.')r; ) ..."'~ 10.29 () ~ '; B1 '.'O 5~ 10.11 2.29 IJ.98 0.598 4.58 9.91
2.63 401.1'. 0.604 5.;~ 9.ll I 2.6 ) 'j'..,Ir,.',,, U.601 5 .. -'.5 ~ .. 1 r~ l.lQ 11.11 0.64[J 5.58 11 .08 l.I9 14.99 0.641 5.58 10.62

J. 13 4n.0,' C.634 (-,. )'; q .'.1 J. I 1 616.17 0 .. n}4 1,.25 G.5'1 l.r; I I. 71) ü.661 6.58 11 .5l! ).) q 15.71 0.672 6.58 11.13

l." ) I.. 3 q .. 5 (! 0.659 1. '2 r; S.~4 1. ~ 1 /,18. /l U. ~" I. ;: 5 9. "] J. 1'~ Il.H r.ltB 1. ':i 8 U.2J L 79 16.H 0.699 7.58 11.58

4. fd '.66.58 U.1UV Y.n 10.4't 4.6) f,8U.89 G- lU(1 9. l5 1(, ,." C;; 't.7Q I J. (11 G.7'·4 '•• 58 tl.B8 4.19 11.22 0.136 9.58 12.tl

5.61 4'·n. UI U. 11~ I l. c'j lü. q 7 5. (,J 11 5 .. ') 6 0.116 11. ), 11.1' 5. lY I 3 .. 1) r.. 78' 11. 58 13.56 5.79 IB.OO O.I1U 11.58 12.16
1,.63 50" .. q'.. 1' .. 1(, fJ l l,. i ') 11. ,< (,.1.1 I1B.68 C.l.SQ l_i.(l'j 11.49 1•• 79 I 4. I '~ 0.81J9 13.58 I ~ .02 6.1'1 I~. 65 0.197 13.58 13 .22

B." 1 5J I. '16 O. 8U 7 l 7 .. ~'r; 1 ~ .ll4 A. (, J lO-'.Jl (! .. ~U4 11.2'; 1<. I" il.l'l I~. 89 (l.I}'.":) \1. ~ B 14. 11 B. 7 'I 19.bl 0.838 I7.58 13. 0 0

In. r, 3 '3(,';.08 U. ~ 4 1 iI." < 12.6' 1<'. (,) FJ? 1.4\1 'J. n '4 4 n .l5 I J. 11 1'I. I~ 1',1,1 ,). n'~(l 21..58 15.42 1li.19 2 0.56 0.819 ~l.5B 14.57 ~

I}. () ~ r;lofr;.fjr. 1).IlIR '?'.25 IJ. I1 I J. 61 R~ I. II ". R" 1 r;. ~ ~ I 1. }'. P.10 16.'" O. ~, I JlJ.fj8 1'.88 Il, ,', ll. )R ~." 14 25.58 15.15 0
14." 1 6C 1. , I C.905 ;9. ) 5 13. "'C l'... (, , Rlfl.n 0 .. Gi} ~ }O,l"' 11.M I '•. ,.~ Ir,. (l) O.'i4n ?9. '18 If,.43 14. I" 1,?114 0.94 J 29.58 15.63 ~

16.,. ) f, 1 f~. R r.J C. 9 )11 ] L 1.5 I 1. B I ",.61 QO-?fil (" • '..I! A n.?5 t'f.IJ' "1 .. "J [1.11') 'J.9 (I) .. J • ~ ~ 1/'. AC I". 79 ')1. ~'j C.96~ 33.5B 16.0f

I~. ~ ] H4. ~II (1.qr;-? 1/. I' J I, • ~1 r I P .. (1 ] 'J? t•• '.J 1 () • '~t; I n_J~ L'... :'f~ In. I" J (. )1 (j. l,j ~ ~ 11 .. ~ "! [I.U 1A. 19 n.U8 O.9R7 H.58 16.H

]n.f.~ tl'. l. 4 5 l~. 9 11 't J • ) 'j " .. '.'-" 70. /.1 ~f.,. dq ('.~II.I 'I.J' 14. (J" JO.7~ I). J. C.994 41.58 16.47

;:. (0"1 '>58.11 r, ... 'J l:l R "5 • .dS 1~ • 74 ;;. A , '~'j 1. Pi fi. qqr, 'f r, • ~. '5 L'I.I11(,; (.[ AT Ir lfl fr
J4.63 6(,/•• (P. i- .9 Q 7 ",tl. (Ir, I I•• ~ E ....f."" 1~t7' ~. 6(. l).·"'J(• ,",Y.;'i I fj .. ()I. qArn ZONE
;'(, .. 6 ~ (11,6.18 l.llljO r; i .. Z ~ ['., 'Il ;/·.61 017.7" 1.11011 !'; 1. lr; 1"'.P y ("'1' U,( "'" IJ/UMß' v- II ..
J~. ~ ) ~f'''" '. iJ O. ~91 57.?< l '•• nl JH. ~ 1 'J Tt1 .. '''.1 (1 .. q'~ R 5'. ,', 1 'j .. IJ .~ ~I""'I I.IICM/SI 1I/UMAX Y- Ut

~ r; ~ " '\ .~ r. ~'. 7,' tl."-J''';\ ;~.2r; l".VI u. ~ , J. A" C• ."O J.11 1.65
r,[ftTJr "lNf fl. "n 4.14 O. <4 J J. H~ '•• 111 ". l I 6. r;(J o.~ao '•• 81 4.8U

(:1 fl T r r 'IINr 0.1'''; 4 .. (.,. 0.111 .1.9 fo I. 8 ~ O. ) R f.,..fJfJ ~." BI, '... '1~ 4.a~

.., I r"M ~ lJl ',MIt; I 11 II.'~A , V+ 110 rl .. ~. , '•• '5'~ 0. },.; 't.l" "•• \11 O. ) q (,.">1 0.1~1 5. 1 ~ ~ .81

VI"M, "((.1'1 ',) IJ /I.'" ß' v- ". (I ~ ", II "'.11 ~. JQ I " .. 8". " .Il] U.'. I 7.1)4 0.30 I 5. )1 5.15

11.17 ',31 .. '1U 1).641 I(tu .. :;~. I', ./l ll. ~rJ 'j."'; 0.111 5.90 "> .16 O.'.A 7.n C.3Jl 6.26 S.6f

(J .. '\ n I,. L?Il,? (..64B IU'.60 L(... ,.',.' './ ..... r (,"'0 .. 'JI n.f,'jf.J 14,'.51 1 / .0(' 'J.,,'J 1,.4/ I). Ir,,. '~ .. q 5 (, .. Cl r~ 0.'" 8.9 /• O.J8l 7.64 6.55

11.1" 4H.'IA ".65l II)A.I,] I ~. 14 n .. 11:1 """... ',, 0.661 14(•• "6 [ I. 10 lI.ge 1. ,1 O. f.tJ(1 4.t l l 7. Ii 0.69 10.0'- 0.4?'l 9.UU 1.14

O. '. I " J 1. ;;. ~ ( .. ,.. .. " I (;'~ .. 6'+ J 6 .'. ~ U, '" h /t6. ,/ (1.66', [ 'I. I'; I 7, ,. L 1 • I 0 R. 19 0 .. r;IJl 11.1.1" A• J< l) .. f"'l) 1 1.1 U O.'jllO 11.66 8.57

o. 'Ir; ',~? 'lU C .. r,~ '. IJI." 16. I,' (1.41 'J/+H. Ar; (). "" 7 l ')5 .. 'tl !f.n I • \(1 9.3~ U.~1.'i 11.1.11 6.R~ I.II) [ I. I " C.561 [4.30 9.61

0.5" '.r, 7. \f1 n. "n(, I ',li. IU I I. I" u.'.,.j "5 I. 'I[ 1).(.Ir; I 1{. ; , I 1. 4~ I. HO 11.11 r. (.)4 I fl.U" IU. "I 1.10 I ~.I J (I. "01 (I;. Q 3 10. n

l1.,.r, "69.4 J C· .. 7(llt t 11i. 1(j 1 I. I, 3 (1. sc, (, 7 q. \ ~l n.(l~1:;j 213.'" IR.f)n ,I'.lf' U.J.O r. f. (J (~ 13.11 11.5 /, I. AO I 5. ~ 7 ( • ~ I ~ 21.43 11.62

0.7A '.11=1.94 1).11 R :Uf..l!J I 7. '. ~
0.1,1, 6qrh (", r. 11 ~ ~ ~.~. ~ 'i 1[\ .. 54 ?~Ilf1 I l. '.I 1 t • 74' )A.06 )J.H ,'.10 I 1.1 '/ C.715 2'1. 7R 1<.59

1 • ~ 1 4'~ r;. 1. 4 ~. 1'. , ) ~ I. A'. I~ ./d) U. 7~ 71 I .l'~ 1.1.1H <~).6U 18. '.1 1. 10 Il .. 'jfo (. 114 'J.U6 [~. r , 2. Ril 18.04 C.171 36.2'j I J. 2 I

1.1 1 'j ü q. r, 7 'j. I~ 1 J I c. l\j:l l'l.IC ~.') , 1.1".14 n .. '''li H2.06 19.';1 '3. n~) 14.l8 0.B15 JA.C7 11.' I '.31) 1 n. r;t, C.704 I.<. 11 13.59

[.1/ ·19.6U C.179 1 'LI. ) 2 10. < I 1.1 I 15 J. Il. ~. In 4~9 _ '<l' "0. U(, 4 .. '0 l4 .. '.fJ (I. ~<~ 41, (17 11.10 1.R() In.JlT C, AU I '.o.Of.. IJ." ,
I. ß 7 '}/.1•• I,l U. Hl U roOf';. (Ir; " I). ~ 1 1.11 7f. fJ .. ','1 ". 1'l I "-!I) .1.Jü 2U .. '.-; 5.ll1 1/•• q~ f" .. (.1'.6 33.0R \',. U~ It. ~ 0 l '1. ~ (, n. B" B 55.51 14.18

7..37 'i5A.~l [). n 1R (. ~ t;, .. t· 1 ~ C ~ '.J 11 1.11/ 7" 7. 1", C.g,'O 11 1.63 JI.2-' 6. )1.1 1:;.',1 O. RR') 63.u9 I'•• '.0 ';.'0 ,:U. I,. C.RH, (. '1 ~ '" 1 1/ • 1 ~

?87 ,11. h rJ.r'\r,7 11'0. 7,' ) 1 .'. 1 7.11 Al.I. '01 G.R"I e'; fl ~ "i3 2). V~ 7.30 15. 74 0.6'18 I J. In I.',. R~ 6.1(1 2 U. 16 n.H 11 81.31 1".~ 1

1. J7 'l n 'j. 79 (: • n r ~J t1':Pt .. ~t U n.Il(1 ;.~1 n/t 'i. !j'.. O. "6'1 Il'lH. 8 '; 22.51 ~. \" 16.U) G.QI' A3.11 1'i. 11 7.10 ~ O. "" C.AQ, 94.21 15.27

1."1 "J(: .. C' C .11":1'. 1 C ~ ~' .. 0(' ~.,' .. 1 n 1. I 1 ~(J 1. 'j lj O. gOf, ({"U.2U 2,'.93 9.111 16. I< c: ~JJ ~?e9 I"" ': R R.10 J I. l H ('. QI', 101. 1I 15.66

". _~ 7 .')5.94 o. '~l)rJ 11 '"'~. 'i I n.n '.81 R(~.n~J O•• "Q 1469.97 13. ;~ 1').3 'J 16 • .1" O. 'I'" 10< _ "8 15.5'" °.30 J I. A~ (1. U 1(, J ?O.O I, 16.01

5.31 (ot ~. ~ 1 r .1I ...·'~ 1 f.I 24 ~ '1 ~ -' '. ? I 4.11 "81. ) I O. g [) 1~67.r,l 2 J .62 11. 10 Ib.1I 11.''54 11.:. R6 [ :;. ~ I I (j. 3,1 2:!. L'I n.'..!',' l".~l 16.21

6.31 (.'t.l6 '.'. '4(, 1 1t,'~u.16 ~ 3. 11 5. J7 g07.JI 0.033 <C~8.91, 24. 15 1).10 1(,. gy C.969 11'.8~ 16.07 11.:1'1 ~ 2. ".I f],'Jr;, 1'.5.1:'1 16.39

7.37 641.31 (I. Y6 r' 1955.]6 24.US (, •.) 1 924.';U O. '~~O '?~41. 19 2 f, .61 1~. JIJ I I. l~ (I.991 15).. ~ I 16.4' 11.10 ?? 'J 1 r. Q 1(, 171." I J6. 72

8.31 ,,49.). ß o. 'J' '. <22[1.'i1 7~.H 7. 17 '11 e. 8 ~ C.<;,,5 2824.94 24.99 17.l0 1 1.41 0.991 172.7R 16.53 I~. liJ ,?1.1 I O. "'15 I"~ 1.41 17.04

9.31 655.94 ( .. 'Jß 4 ~', ~ 5. 7 f1 ,.l4.ti) a. 11 HQ.~3 C.916 3208.05 25.28 19.10 11.5 ) 1.000 I q}. 15 1'>.5e 17. )0 t.'J.:J1.} I,U[I\I ;2~.;; 17.13

lU.H 6ijO. (~4 C. ,.~ I .' 1~U. r;; ~ ? I,. ~) 'l. J7 QIj"i.'i5 0.9112 3591.24 25. '.4



P .. 8.0 1'41'4 H = 0.5 1'41'4 8 = 1.5 MM P = 8.0 1'41'4 t" = 0.5 1'41'4 8 = 1. 5 M~ P = 8.0 101,"' H '" 0.5 101M B=1.5MM P '" 8.0 101M H '" 0.5 101M B '" 1.5 HM

REVNOLDSZAHL RE = Ll.150E+05 REVNOLOSIAHL RE = 0.306E+05 REVNOLOSZAHL RE = O.469E+05 REVNOLDSZAHl RE • O.710E+05
MITTL. GESCH.INO. U~ .. 24.57 C/'I/S /'IITTL. GESCH.INO. UI( '" 49.50 CM/S MITTl. GESCH.INO. UK = 73.10 CI'/S /'IITTL. GESCHkINO. UK .. 111.29 CHIS
I'IITTl. PROFllGESCH •• UP = 25.24 CI'/S MITTL. PROFILGESCH •• UP = 51.S2 CM/S MITTL. PRCFILGESC ..... UP = 78.39 CM/S I'IITTL. PROFILGESCHk. UP • 118.20 CM/S

vOLUMETR. KANAL HG EHE ... V = 39.906 1'1' vOLUMETR. ~ANALHOE"'E ...V = 39.906 1'1'4 VOLUMETR. KANALHOEHE HV = 39.906 1'1'4 VOLUMETR. KANAL"'OE ... E "'V .. 39.906 /'IM
PROFILLAENGE RAUt" LR .. 22.211 1'1'1 PROFILLAENGE RAUH LR • 25.805 1'1' PROFILLAENGE RAUH LR .. 26.151 1'1'4 PROFILLAENGE RAUH LR .. 27.122 1'1'4

PROFILLAENGE GLATT LG = 11.68<; /'IM PROFILLAENGE GLATT LG = 14.102 "1'4 PROFILLAENGE GLATT LG '" 13.749 MM PRCFILLAENGE GLATT LG .. 12. Je4 1'41'4

SCHU8SP.GESCHk.RAUH UXR = 1.83 CM/S SCHUBSP.GESCHk.RAUH UXR .. 4.06 CM/S SCHU8SP.GESCHk.RAUH UXR .. 6.12 CM/S SCHU8SP.GESCHk.RAUH UXR .. 9.35 C"'/S
SCHUBSP.GESCH •• GlATT UXG .. 1.64 CI'/S SCHUBSP.GESCHk.GlATT UXG = 3.00 C"'/S SCHU8SP.GESCH •• GLATT UXG '" 4.44 C"'/S SCHUBSP.GESCHk.GLATT UXG .. 6.42 CM/S
NULL SCHUB SPANNUNG lR/HV = 0.5561 NUll.CHUBSPANNUNG LR/HV = 0.6466 ~UlLSCHUBSPANNUNG LR/HV .. 0.6555 NULLSCHUBSPANNUNG lR/HV .. 0.6796

RAUHE ZONE RAUHE ZONE RAUHE ZDfIoE RAUHE ZONE

VIMHI UICH/SI U/UMAX VII" U+ VIMMI UICM/SI U/UMAX VI'" U' VI"MI UICM/SI U/UMU VII" U+ YIMMI UICM/SI U/UI'IU VII" U+

1.19 16.01 C.543 3.58 8.73 1.79 31.39 0.514 3.58 1.12 1.79 41.37 0.520 3.58 1. H 1.19 72.11 0.528 3.58 1.71
2.29 11.21 0.586 4.58 9.42 2.29 34.18 0.560 4.58 8.4 l 2.29 50.24 C.552 4.58 8.21 2.29 11.15 0.564 4.58 8.25
2.79 18.30 0.621 5.58 9.98 2.79 35.87 G.588 5.58 8.8~ 2.79 53.85 0.592 5.58 8.8ü 2.79 82.30 0.b02 5.58 8.80
3.29 19.U9 0.647 6.58 10.41 3.2<; 37.57 0.616 6.58 9.24 3.29 56.81 0.624 b.58 9.2<; 3.2<; 86.29 O. b31 6.5B 9.23
3.79 20.11 0.682 7.58 10.91 3.79 39.14 C.642 7.58 <;.63 3.79 58.81 u.6 ..6 7.58 9.61 3.79 89.65 0.656 1.58 9.5<;
4.79 21.09 0.115 9.58 11.50 4.79 41.b7 0.683 9.58 10.25 4.79 63.06 G.693 9.58 10.31 4.19 95.75 0.7UO 9.58 10.24
5.19 21.99 G.145 11. 58 1l.9<; 5.79 43.91 0.120 11.58 10.80 5.79 65.51 C.720 11.58 IC.71 5.79 100.29 0.734 11.58 10.73
6.79 22.96 0.178 13.58 12.52 6.79 46.02 0.754 13. 58 1l.32 6.79 68.95 0.158 13.58 1l.27 6.79 104.22 0.162 13.58 11.15
8.79 24.45 C.829 17.58 13.33 8.79 49.44 C.810 17.58 12.11 8.H 73.43 0.807 l 7.58 12.00 8.79 110.83 0.811 17.58 11.85

10.79 25.53 0.866 21.58 13.92 10.79 51.43 0.843 21.58 12.66 10.79 76.86 0.844 21.58 12.56 10.79 115.28 0.843 21.58 12.33 ~

12.79 26.60 0.902 25.58 14.51 12.79 53.97 0.885 25.58 13 .28 12.79 80.29 0.882 25.58 13.12 12. 19 120.29 0.880 25.58 12.87 0
14.79 27.42 0.93iJ 29.58 14.95 14.79 55.51 0.910 2'7.58 13.66 14.79 83.00 0.'712 29.58 13.56 14.79 124.40 C. 91 0 29.58 13.31 U1
16.79 28.05 0.951 33.58 15.30 16.79 57.50 0.<;43 33.58 14.15 16.79 85.53 0.940 33.58 13.98 16.79 121.83 0.935 33.58 13.67
18.79 28.66 C. 9 72 37.58 15.63 18.7S 5'7.02 0.967 37.58 14.52 18.79 87.42 0.960 37.5 E 14.29 18. 79 130. 19 0.957 37.5B 13.99
20.79 29.16 0.989 41.58 15.90 20.79 59.97 C.983 41.58 14.76 20.79 89.37 0.982 41.58 14.61 2U.79 133.68 0.978 41.58 14.30
22.79 2'7.33 0.994 45.58 15.9<; 22.79 60.77 0.996 45.58 14.95 22.7<; 90.59 0.995 45.58 14.81 22.79 13 5. 79 0.993 45.58 14.52
24.79 29.3J ':.993 49.58 15.9E 24.79 61.01 1.000 49.58 15.01 24.79 91.ü2 1.000 49.58 14.88 24.79 136.6'7 1.JOO 49.58 14.62
2b.79 28.97 0.982 53.58 15.8G 26.79 136.62 0.999 53.58 14.61

GLATTE ZO~E GLATTE ZONE
GLAT TE ZONE GLA TTE ZONE

VIMMI UICM/SI U/UMAX V+ U+ VIMM) UICM/SI U/UMAX V+ U'
VIMM) UI CMI S) U/UMAX V+ U+ VIMHI UIC""SI U/UMAX V+ U+

0.31 21.~2 0.458 W.74 9.2<; 0.31 49.9'7 0.549 16.36 11.21
0.37 9.52 0.323 5.81 5.82 0.38 28.20 C.462 11. O~ 9.39 0.38 50.23 0.552 16.86 11.32 0.37 81.6e 0.597 23.61 12.71
0.38 9.69 0.329 5.97 5.92 0.~9 28.70 0.471 11.3<; 9.55 0.39 50.73 C.557 17.35 11.44 0.38 82.43 0.603 24.33 12.84
0.39 9.87 0.335 6.14 ~.03 0.41 28.98 0.475 11.71 <;.65 0.41 51.16 0.562 17.84 11.53 0.39 82.72 0.605 25.04 12.89
0.41 S.72 0.330 6.32 5.94 0.48 31.51 0.516 13.92 10.49 0.48 53.67 C.590 21.20 12. 10 0.41 83.36 C.610 25.75 12.99
0.42 10.44 C.354 6.50 6.38 0.59 34.25 0.561 16.98 11.40 0.59 56.69 0.623 25.81 12.76 0.48 86.37 0.632 30.60 13.46
0.48 11.31 0.)83 7.51 6.G! 0.69 3b.23 C.5<;4 19.98 12.0f 0.69 58.58 0.644 3U.44 0.21 iJ.59 8S.42 0.654 37.34 13.<;3
0.59 12.74 0.432 9.1b 7.7<; 0.90 39.19 0.642 25.85 13.05 0.9ü 61.53 C. 6 76 3<;.41 13.81 0.69 91.64 0.610 43.95 14.28
0.69 13.98 0.474 IU.18 8.54 1.10 40.90 0.670 31.69 13.61 1.10 63.72 0.700 48.40 14.36 0.90 95.19 0.6'76 56.97 14.83
0.90 16.08 0.545 13.<; 7 9.83 1.30 42.18 C.691 37.51 14.04 1.30 65.29 0.717 57.29 14.72 1.10 97.78 0.715 ~9.81 15.23
1.10 11.48 C.593 17. 14 10.68 1.80 44.91 0.136 51.92 14.95 1.80 68.57 0.753 79.29 15.46 1.30 100.24 G.733 82.69 15.62
1.30 18.72 C.635 2ü.28 11.44 2.3u 46.52 0.763 66.32 15.49 2.3iJ 71.30 0.783 101.27 16.01 L. 8 0 105.15 C.769 114.45 16.38
1.80 20.71 0.704 28.U7 12.69 2.80 48.09 ü.788 8U. 72 16.01 2.80 73.28 0.805 123.2~ 16.52 2.30 109.03 0.798 146.19 16.9<;
2.30 21.75 0.738 35. 8~ 13.29 3.30 49.36 C.809 95.12 16.43 3.3ü 75.32 0.828 145.25 16.<;8 2.80 112.06 0.820 117.93 11.46
2.80 22.64 0.768 43.64 13.84 3.80 50.28 iJ.824 109.51 16.74 3.80 76.68 0.842 166.84 17.28 3.30 114.99 0.841 209.66 17.91
3.30 23.31 C.792 51.18 14.28 4.30 51.3b 0.842 123.91 17.10 4.30 78.35 0.8bl 186. <; 1 11.66 3.80 117.62 0.860 241.40 18.32
3.80 23.86 0.809 58.93 14.58 5.30 53.30 0.874 152.34 11.74 5.30 80.89 0.889 230.43 18.24 4.30 119.6"1 C.876 213.14 18.65
4.30 24.43 0.828 60.67 14.93 6.30 54.74 0.897 181.07 18.22 6.30 83.05 C.912 273.88 18.72 5.30 123.22 C.901 335.81 19.20
5.30 25.22 0.855 82.17 15.42 7.30 55.97 0.917 209.79 18.63 7.30 85.05 0.934 317.33 19.17 6.30 126.29 0.924 39'7.14 19.68
6.30 25.78 0.874 97.66 15.75 8.30 57.0C 0.934 238.52 18.97 8.30 86.43 0.<;50 36U.78 19.48 7.30 129.U3 C.944 462.47 2C.IC
7.30 26.41 0.895 112.88 16.14 9.30 57.95 0.950 267.25 19.2S 9.30 87.87 0.965 404.24 19.81 8.30 131.06 0.959 525.19 20.42
8.30 26.71 C.908 128.34 16.36 10.30 58.86 0.965 295.98 1'i.59 10.30 88.93 0.977 447.69 20.05 "1.30 132.S3 (.972 589.12 20.71
9.30 27.35 0.927 143.80 16.71 11.30 59.51 0.975 323.92 19.81 11.JO 89.94 0.988 491.14 20.27 lU .30 134.35 0.983 654.00 20.93

tO.30 27.91 0.C;1t6 159.26 17.06 13.30 60.67 C.994 380.31 20.19 13.30 90.83 C.998 518.04 20.41 11.30 135.48 C.991 717.48 21.11
11.30 29.49 1.000 114.71 18.03



P z 8.0 I!M H '" 0.5 I!I! 8 = 1.5 "I! P = 8.0 "'I! H .. 0.5 H" 8 '" 1.5 PlM P '" 8.0 "M H .. 0.5 ,.H 8 .. 1.5 HH P .. 2.0 HH H .. 0.5 PI" 8 .. 0.4 MH

REYNOLOS ZAHL RE = 0.131E"06 REYNOLDSZAHL RE z 0.245E"06 REYNDLDSIAHL RE = 0.533E"06 REYNOLDSZAHL RE '" 0.870E+04
,.ITTL. GESCHWIND. UK z 190.64 CM/S MITTL. GESCHhIND. UK = 360.40 CHIS MITTL. GESCHhINC. UK = 183.10 CHIS MITTL. GESCHhIND. UK z 14.75 C"/S
HITTL. PROFILGESCHh. IJP = l03.41 CHIS MITTL. PR~FILGESCHh. UP • 386.63 CM/S MITTL. PRCFILGESCHh. UP .. 845.83 CM/S MITTL. PROFILGESCHh. UP '" 15.16 CI!/S

VOLUMETR. KANALHOEHE HV • 39.906 "M VOLUMETR. KANALHCEHE HV .. 39.906 "M VOLUMETR. KANALHCEHE HV .. 39.906 MM VOLUMETR. KANALHOEHE HV .. 39.893 M"
PROFILLAENGE RAUH LR .. 28.602 "'''' PROFILLAENGE RAUH LR = 28.9~4 MM PROFILLAENGE RAUH LR • 30.020 HM PROFILLAENGE RAUH LR • 19.529 "1'4
PROFILLAENGE GLATT LG • 11.304 "1'4 PROFILLAENGE GLATT LG .. 10.912 "M PROFILLAENGE GLATT LG .. 9.886 "M PROFILLAENGE GLATT LG .. 20.364 PlI!

SCHUBSP.GESCHh.RAUH UllR .. 16.31 CM/S SCHUBSP.GESCHh.RAUH UllR .. 30.62 C"/S SCHU8SP.GESCHh.RAUH UllR .. 66. H CM/S SCHUBSP.GESCHh.RA\JH UllR '" 1.01 CHIS
SCHuaSP.GESCHh.GLATT ~llG ~ 10.29 CM/S SCHU8SP.GESCHh.GLATT UllG = 18. TE CM/S SCHUBSP.GESCHh.GLATT UllG .. 3B.28 CM/S SCHU8SP.GESCHh.GLATT IJllG z 1.03 C"/S
NULLSCHUBSPANNUNG LR IHV .. 0.1161 NULLSCHUBSPANNIJNG LR/HV = 0.1266 NULLSCHUBSPANNUNG LR/HV • 0.1523 NULLSCHUBSPANNUNG LR/HV • 0.4895

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

VIHHI UICH/SI U/UIlAll V/H U+ VIMHI UICM/SI UIUMU V/H U+ VIMMI UICM/SI U/UMAll V/H U+ VIHHI UICPl/SI U/UPlAll Y/II U"

1.79 124.14 0.529 3.58 1.62 1.19 242.H 0.546 3.58 1.92 1.19 533.16 G.552 3.58 B.OO 1.71 9.81 0.551 3.41 9.72
2.29 135.23 0.514 4.58 8.26 2.29 259.99 0.5B6 4.58 B.49 2.29 569.0B 0.589 4.58 8.53 2.21 10.18 0.606 4.41 10.69
2.79 143.34 0.608 5.58 8.16 2.79 212.30 0.614 5.58 S.89 2.79 598.32 0.619 5.58 8.91 2.11 11.81 0.664 5.41 11.11
3.29 149.11 0.632 6.58 9.11 3.29 284.96 0.642 6.58 9.31 3.29 62].23 0.645 6.58 9.34 3.21 12.44 C.l00 6.41 12.33
3.79 155.62 C.660 7.58 9.51 ].79 295.12 0.665 1.58 9.64 3.19 642.04 0.664 7.58 9.62 3.71 13.10 C.737 7.41 i2.98
4.79 164.71 0.699 9.58 10.06 4.79 31 0.81 0.70 I 9.58 IG.15 4.79 677.72 0.101 9.58 !G .16 4.71 13.80 C.716 9.41 13.68
5.19 172.49 0.732 11.58 lC.54 5.79 325.08 0.733 11.58 10.62 5.79 709.39 C.734 11.58 10.63 5.71 14.41 0.810 11.41 14.28
6.79 179.34 0.761 13.58 10.96 6.79 336.85 0.759 13.58 11.00 6.79 733.19 O. 758 13.58 !G.99 6.71 14.93 0.840 13.41 14.80
8.79 189.63 0.804 17.58 1l.5E 8.19 ] 56. 6 0 0.804 17.58 11.65 8.19 175.88 0.803 11.58 1l.63 8.71 15.66 0.881 17.41 15.52 ...

10.79 198.80 0.84] 21.58 12.14 10.19 372.98 0.841 21.58 12.18 10.79 809.64 0.837 21.58 12.14 10.71 16.15 0.908 21.41 16.00 012.79 205.87 0.873 25.58 12.58 12.79 381.73 0.874 25.58 12.66 12.19 838.46 0.867 25.58 12.57 12.71 16.51 C.929 25.41 16.37 Cl'I
14.79 213.21 0.904 29.58 13.02 14.79 4UO.89 0.904 29.58 13.09 14.79 866.32 0.896 29.58 12.99 14.71 17.02 0.957 29.41 16.86
16.79 218.89 0.928 33 .58 13.31 16.79 412.56 0.930 33.56 13.47 16.79 890.13 C.921 33.58 13.34 16.71 17.41 C.919 33.41 11.25
18.79 225.06 C.955 31.58 13.75 18.79 421.58 C.950 31.58 13.71 18.79 912.1.16 C.943 37.58 13.67 18.71 11.55 0.981 31.41 17.40
20.79 229.54 0.974 41.58 14.02 20.79 431.16 0.912 41.58 14.08 2U.19 931.60 0.964 41.58 13.96 20.11 17.70 0.995 41.41 11.54
22.79 232.81 C.988 45.58 14.22 22.19 437.9u 0.987 45.58 14.30 22.79 <;47.24 0.980 45.58 14.2G
24.19 235.18 1.000 49.58 14.40 24.79 443.38 0.999 49.58 14.46 24.79 960.20 0.993 49.58 14.39 GLATTE ZONE
26.79 234.64 0.995 53.58 14.33 26.79 443.62 1.000 53.5E 14.49 26.19 965.15 0.998 53.58 14.41

28.79 442.12 C.997 57.5~ 14.44 28.79 966.19 1.000 51.58 14.49 YIIIHI UICM/SI U/UMAll Y+ U+
GlATTE ZONE 29.79 963.23 C.996 59.5E 14.44

GI AlTE lONE 0.37 3.51 0.191 3.49 3.40
YIIIMI UICH/SI U/UMU Y+ U+ GLATTE ZONE 0.38 4.06 0.228 3.60 3.94

YIMIII \.IICMI SI U/UMA)( Y+ U+ 0.39 4.39 0.247 3.70 4.26
0.37 148.28 0.629 41. lu 14.41 YIM'41 UICM/SI U/UMAX Y+ U+ 0.41 4.24 0.236 3.81 4.11
0.38 148.92 0.632 42.35 14.47 0.31 299.80 0.653 13.47 15.43 0.43 4.41 0.248 4.01 4.28
0.39 149.11 0.633 43.49 14.49 0.38 290.71 0.655 75.70 15.48 0.37 651.94 C.681 150.U9 11.19 0.45 4.26 0.240 4.22 4.13
0.41 149.93 0.636 44.72 14.51 0.39 292.21 0.659 71.91 15.56 0.38 662.05 C.685 154.64 11.29 0.56 5.21 0.293 5.22 5.05
0.48 153.92 0.653 53.14 14.96 0.41 2n.21 0.661 Eu.30 15.61 0.39 664.41 C.687 159.17 17.36 0.66 5.78 0.325 6.2U 5.61
0.59 158.08 0.610 64.84 15.36 (J.43 295.21 0.666 84.67 15.72 0.41 664.9u 0.688 163.66 11.37 0.16 6.53 0.367 1.11 6.33
0.69 161.70 0.686 76.32 15.71 0.48 300.12 0.671 95.65 15.98 0.48 68u.81 0.104 194.50 17.78 0.91 7.44 C.418 9.09 7.22
0.90 167.43 0.710 98.71 16.21 0.59 308. 18 0.695 116.71 16.41 0.59 100.84 0.125 <37.32 18.31 1.17 8.08 0.454 10.99 7.84
1.10 172.21 0.730 121.05 16.73 0.69 314.61 0.709 137.05 16.15 0.6'l 115.69 C.740 279.32 18.69 1.37 9.26 0.521 12.8 E 8.99
1.30 176.19 C.741 142.95 17.12 C.90 326.50 C.736 177.67 17.38 0.90 739.16 0.765 362.95 19.32 1.81 10.96 0.616 17.57 10.63
1.80 185.08 'l.785 197.84 17.98 1.1U 335.81 0.757 217.88 17.88 1.10 158.72 0.785 445. lC 19.82 2.31 11.85 0.666 22.26 11.5C
2.30 191.76 C.813 252.7C 18.63 1.30 343.89 0.175 251.29 18.31 1.30 713.a9 0.800 529.27 20.21 2.87 12.61 C.709 26.95 12.24
2.80 197.19 0.836 307.56 19.1! 1.80 359.50 0.810 356.08 19.14 1.8u 804.93 0.833 134.<1 21.C3 3.37 12.96 0.129 31.65 12.58
3.30 201. 98 0.857 362.43 19.63 2.30 371.43 0.837 454.83 19.17 2.30 830.21 0.859 924.85 21.69 3.81 13.41 C.754 36.34 13.02
3.80 205.70 0.812 417.29 1~.99 2.80 380.91 0.859 553.58 20.28 2.8u 850.53 0.88C 1130.89 22.22 4.37 13.96 C.785 41.03 13.55
4.30 209.25 0.887 472.15 20.33 3.30 389.2C 0.877 652.33 n.72 3.30 866.02 1).896 1332.62 22.6< 5.37 14.12 0.194 50.41 13.70
5.3C 215.45 C.914 581.8E 20.93 3.80 395.10 0.892 751.C8 21.07 3.BO 880.13 0.'111 1530.79 23.01 6.31 15.1/0 0.852 59.65 14.1C
6.30 220.20 0.934 693.20 21.4C 4.3u 402.52 C.907 849.82 21.43 4.30 892.15 C.923 1732.C5 2].3C 7.37 15.90 0.894 69.UO 15.43
7.30 224.11 C.95C eOJ. 18 21.18 5.30 412.68 C.930 1041.32 21.91 5.30 912.35 C.94/o 2134.57 23.83 8.37 16.32 0.918 7B.36 15.84
8.30 221.61 0.965 913.16 22.12 6.30 420.B7 0.949 1244.81 22.41 h.30 928.10 0.960 2537.09 24.24 9.31 16.63 0.935 87.94 16.15
9.30 230.22 0.976 1023.14 22.37 7.30 421.21 0.963 1445.67 22.74 7.30 942.53 0.975 2939.61 24.62 10.37 16.50 0.928 91.32 16.01

10.30 231.79 0.983 1135.74 22.52 8.30 432.36 0.915 IH7.44 23.02 8.30 952.86 0.986 3342.13 24.89 H.37 16.85 C.948 106.10 16.35
11.30 233.46 0.990 1225.94 22.68 9.30 436.91 0.985 1845.86 23.26 9.30 959.99 0.993 3144.66 25.0e 13.31 11.]9 0.978 125.41 16.88

10.30 439.90 0.992 2039.53 23.42 15.31 17.13 0.'197 144.59 11.21
11.37 17.7 A 1.000 163.40 17.U



P • 2.0 101M H • 0.5 101M 8 " 0.4 MM P " 2.0 MM H " 0.5 101M 8 " 0.4 MM P " 7..0 14M H ,. 0.5 101M 8 ,. 0.4 MM P '" 2.0 14M H ,. 0.5 MM 8 " 0.4 MM

REVNOLDSZAHL /lE " 0.116E+05 REVNOLDSZAHL RE = 0.146E+05 REVNOLDSZAHl RE = 0.301E+05 REVNOLDSZAHL RE ,. 0.426E+05
MITTL. GESCH_IND. UK ,. 19.13 CM/S HITTl. GESCHwiND. UK " 24.58 CM/S MITTL. GESCH"INO. t;K '" 51.36 CM/S HITTL. GESCH_INO. UK • 72.74 CM/S
MITTL. PROFILGESCHw. UP ,. 19.93 CHIS MITTL. PROFILGESCH_. UP = 24.20 CHIS MITTl. PRCFILGESCH_. UP " 53.90 CM/S MITTL. PROFILGESCHR. UP " 11.31 CM/S

~OLUMETR. KANALHOEhE HII " 39.893 MM VOLUMETR. KANAlHOEHE H~ " 39.893 MM VOlUMETR. KANALHOEHE HV = H.8<;3 MM VOLUMETR. KANALHOEHE H~ ,. 39.893 MM
PROFILLAENGE RAUH lR = 17 .029 MM PROFILLAENGE RAUH lR " 24.407 MM PROFILLAENGE RAUH lR = 27.054 MM PROFILlAENGE RAUH LR ,. 27.178 101M
PROFILLAENGE GLATT lG " 22.864 I'M PROFILLAENGE GLATT LG '" 15.486 11M PROFILlAENGE GLATT LG = 12.839 MM PROFILLAENGE GLATT lG ,. 12.715 MM

SCHUBSP.GESCHw.RAUH UXR • 1.30 CM/S SCHUBSP.GESCH".RAUH UXR = 1.94 CM/S SCHUBSP.GESCHR.RAUH UXR ,. 4.35 CM/S SCHUBSP.GESCH_./lAUH UXR ,. 6.23 CM/S
SCHUBSP.GESCH_.GLATT UXG = 1.51 CM/S SCHUBSP.GESCHR.GLATT UXG ,. 1.54 CM/S SCHUBSP.GESCHR.GLATT UXG " 3.00 CM/S SCHUBSP.GESCHR.GLATT UXG " 4.26 CM/S
NULLSCHUBSPANNUNG LR/HV = 0.4269 NULLSCHuBSPANNUNG LR/HV " 0.6118 NULLSCHUBSPANNUNG LR/!'<V " 0.6782 NULLSCHU8SPANNUNG LR/Hv " 0.6813

RAUHE ZONE IlAUHE ZONE RAUHE ZONE IlAUHE ZONE

YIMMI UI CMI S I U/UMAX V/H U+ VIMMI UICM/SI U/UMAX Y/H U+ YIMM I UICM/SI U/UMAX V/H U+ V114M I UICM/SI U/UMAX V/H U+

1.79 12.30 0.539 3.58 S.45 1.7l 15.07 0.519 3.41 7.11 l.71 30.90 0.481 3.41 7.1C 1.7l 41.73 0.457 3.-'1 6.70
2.29 13.87 C.608 4.5B 10.67 2.H 16.~6 0.560 4.41 8.3S 2.21 34.5;) 0.531 4.41 7.92 2.21 47.B6 0.524 4.41 7.69
2.79 15.13 0.664 5.58 11.64 2.71 17.50 0.602 5.41 9.03 2.71 37.00 0.576 5.41 8.50 2.11 51.30 0.562 5.41 8.24
3.29 15.BO 0.693 6.58 12.15 3.21 18.48 0.636 6.41 9.53 3.21 39.27 0.612 6.41 9.02 3.21 54.57 0.598 6.'01 8.76
3.79 16.53 0.725 7.58 12.71 3.71 19.24 C.662 7.41 S.S2 3.71 40.77 0.635 1.41 9.36 3.71 57.17 0.626 7.41 S.18
4.79 17.39 0.762 9.58 13.37 4.7l 20.39 C.702 9.41 10.52 4.7l 44.01 0.686 9.41 10.12 4.71 61.53 0.614 9.41 S.88
5.79 17.97 0.798 11.58 13.82 5.71 21.24 C.731 11.41 10.9t 5.71 45.84 0.714 11.41 10.53 5.71 65.52 O.7lB 11.H 10.52
6.79 18.'tlt C.8U9 13.58 14.1 e 6.71 22.09 0.761 13.41 11.40 6.71 48.25 0.151 13.41 11.08 6.7l 6B.03 0.745 13.41 10.92
8.79 lS.51 0.855 17.58 15.00 B.71 23.71 0.816 17.41 12.23 8.71 51.31 0.799 17.'tl 11.78 8.7l 72.46 0.794 17.41 11.63 ....

10.79 20.27 0.889 21.58 15.59 10.7l 24.76 0.852 21.41 12.11 10.71 54.24 C.845 21.41 12.4t 10.71 76.42 Cl.8H 21.41 12.27 012.79 21.04 0.923 25.58 16.18 12.7l 26.07 0.897 25.41 13.45 12.71 56.74 C.884 25.41 13.03 12.7l 7<;.92 0.876 25.41 12.83 ..,J
14.79 21.44 0.940 29.58 16.49 14.71 26.88 0.925 29.41 13.87 14.71 58.63 0.913 29.41 13.H 14.71 82.60 0.905 29.41 13.26
16.79 22.24 0.975 33.58 17.1C 16.7l 27.57 0.949 33. 't1 14.22 16.71 60.59 C.944 33.41 13.91 16.71 85.40 0.936 33.41 13.71
18.79 22.50 0.981 31.58 17.31 18.7l 28.71 C.<;88 37.41 14.81 18.71 61.95 0.965 31.41 14.22 18.71 87.74 0.961 37.41 14.ClS

20.71 29.05 1.JOO 41.41 14.98 20.71 63.14 C.983 41.H 14.50 20.71 89.57 0.981 41.41 14.38
GLATTE ZONE 22.71 29.04 1.000 45.41 14.98 22.71 63.83 0.994 45.41 14.66 22.71 90.61 0.993 '05.41 14.55

24.71 64.20 1.000 49.41 14.14 24.71 91.26 1.000 49.41 14.65
HMMI UICM/S) U/UMAX Y+ U+ GLATTE ZONE 26.71 63.65 C.991 53.41 14.62 26.71 90.80 0.995 53.41 14.58

0.35 7.62 0.334 4.86 5.06 YIM"') UI01/S1 U/UMAX V+ U+ GLATTE ZONE GLATTE ZONE
0.47 8.B 0.374 6.38 5.6t
0.57 9.B8 0.433 7.84 t.56 0.31 8.01 0.276 5.21 5.1 <; VIMMI UIC""SI U/UMAX Y+ U+ YI~"1) UIC"1/SI U/UMAX Y+ U+
U.68 11.09 0.486 9.26 7.36 Cl.38 8. J 7 C.288 5.36 5.42
0.B8 12.23 C.536 12.08 8.12 0.39 7.58 0.261 5.52 4.91 0.37 26.88 C.419 10.06 8.96 0.37 45.41 0.498 14.25 10.6t
1.09 13.56 0.594 14.86 9.0C 0.41 1.81 0.271 5.68 5.09 0.38 27.43 C.427 10.37 9.14 0.38 45.57 0.499 14.69 10.70
1.29 14.46 0.634 17.63 9.59 0.45 8.61 0.296 6.29 5.57 0.39 27.62 0.430 10.61 9.21 0.39 46.55 0.510 15.12 lC.93
1.79 16.11 '.706 24.48 10.6S 0.56 10.61 0.367 7.79 6.91 0.41 28.09 0.438 10.S 7 9.31: 0.41 41.27 0.518 15.5'0 11.10
2.29 11.33 0.76U 31.32 11.5C (J.66 11.87 G.409 9.25 7.69 0.45 30.01 0.467 12.16 10.00 0.45 49.11 0.538 17.23 11.53
2.79 18.20 0.798 3B.16 12.08 0.76 12.79 C.440 10.70 8.2e 0.56 33.33 0.51S 15.06 11.11 0.56 52.76 0.578 21.33 12.39
3.29 18.51 C.811 45.01 12.28 0.97 15.28 0.526 13.56 9.90 0.66 36.05 0.562 17.89 12.02 0.66 55.94 C.613 25.34 13.13
3.79 18.67 0.819 51.85 12.39 1. I 7 16.30 0.561 16.3<; 10.55 0.76 H.ul 0.593 20.t8 12.69 0.16 57.89 0.634 29.29 13.59
4.29 18.78 0.823 58.70 12 .41 1.37 17.34 0.597 1".21 11.23 0.97 40.68 0.634 26.21 13.5t 0.97 60.89 C.667 37.12 14.29
5.29 19.38 U.849 72.39 12.8t 1.87 19.19 0.661 26.21 12.43 1.17 42.65 0.664 31.69 14.22 1.11 63.13 0.692 44.89 14.82
6.29 20.07 C. 880 86.08 13.32 2.37 20.48 0.705 33.21 13.2t 1.31 44.29 C.690 37.14 14.H 1.37 64.85 0.711 52.61 15.22
7.29 20.53 C.900 10U.Ol 13.62 2.87 21.54 0.741 4(1.30 13 .95 1.97 46.73 0.728 50.t7 15.58 1.87 68.00 0.745 71.95 15.9ti
8.29 21.02 0.921 113.73 13.95 3.37 22.42 0.112 47.67 14.52 2.37 48.72 0.159 64.20 16.24 2.31 70.60 0.114 91.15 16.57
9.29 21.49 0.942 127.45 14.210 3.87 23.13 0.796 54.87 14.98 2.87 50.30 0.784 78.11 16.77 2.87 72.79 0.798 110036 17.09

10.29 21.62 0.948 141.18 14.35 4.37 23.65 0.814 62.10 15.31 3.37 51.85 0.808 91.7C 17.28 3.37 74.11 0.819 129.89 11.54
11.29 21.12 C.926 154.90 14.02 5.37 24.45 0.942 16.49 15.83 3.87 52.76 0.822 105.29 17.59 3.87 76.40 0.837 149.14 17.93
13.29 22.10 C.969 182034 14.67 6.31 25.11 0.864 90.73 1t.26 4.37 53.76 0.837 118.89 17.92 4.37 78.07 Cl.855 168039 18.33
15.29 22.67 0.994 209.19 15.05 7.37 25.81 0.S89 104.97 16.71 5.37 55.76 C.868 146.C7 18.58 5.37 80.37 0.881 206.90 18.87
11.29 22.76 C.998 237.23 15011 8.31 26.57 0.915 119.50 17.20 6.31 57.21 0.8<;1 173.26 19.07 6.37 82.68 0.906 245.'el 19.41
19.29 22.81 1.000 264.68 15.14 9.37 27.02 0.930 133.77 17.49 7.37 58.66 0.914 200.44 19.55 7.37 84.33 0.924 283.91 19.80

10.37 27.52 0.948 148.04 17.82 8.37 59.74 0.931 227.63 19.91 8.37 86.01 0.942 322.42 2C.lS
11.37 27.78 0.956 162.31 17.99 9.37 60.88 0.948 254.82 20.2S 9.37 87.44 '.958 360.93 20.53

13.37 28.04 0.965 191.32 18.15 10.37 61.62 0.960 282.00 20.54 10.37 88.62 0.971 3'19.44 20.90

15.37 28.76 0.990 219.93 H.63 11.37 62.48 C.973 309.19 20.83 11.37 89.59 0.982 4H.'i'o 21.03



P • 2.0 MN ti s 0.5 MM B ,. 0.4 MN P = 2.0 MM ti = 0.5 NM B s 0.4 MM P = 2.0 MM ti s 0.5 MM B = 0.4 NI'! P = 2.0 MM ti • 0.5 I'!I'! B • 0.4 I'!I'!

REYNOLOSZAHL RE • 0.638E+05 REYNOLOSZAHl RE • O.999E"05 REYNOL OS ZAHL RE • 0.128E+06 REYNOLOSZAHL RE ,. 0.158E+06
"'ITTl. GESCH~INO. UK • 109.36 C"'/S MITTL. GESCH~INO. UK = 1~9.11 C"'/S "'ITTL. GESCH~INO. UK = 194.39 C"'/S MITTL. GESCH~IHO. "1JK = 241.82 CI'!/S
I'IlrTL. PROFILGESCH_. UP ,. 117.54 CI'I/S "'ITTl. PRGFILGESCH~. UP = 162.57 CM/S MITTl. PROFILGESCH~. UP = 210.22 CI'I/S MITTL. PROFILGESCH~. UP • 263.20 CI'!/S

VOLUMETR. KANAL~OEHE HV ,. H.893 MI'I VOLUMETR. KANALHOEHE HV = 39.893 ~I'I VOlUMETR. KANAlHOEHE HV = 39.893 MI'I VOLUI'IETR. KANAlHOEHE HV ,. 39.893 "'/11
PROFILLAENGE RAUH lR • 27.543 "'M PROFllLAENGE RAUH LR = 21.9BO "'1'1 PROFILLAENGE RAUti lR • 28.880 MM PROFllLAENGE RAUH lR • 29.164 /IIN
PROFlllAENGE GLATT lG • 12.350 MM PROFILLAENGE GLATT lG • 11.913 MM PROFlllAENGE GLATT lG • 11.01~ /11/11 PROFILlAENGE GLATT LG • 10.129 /11'"

SCHU8SP.GESCH~.RAUH UXR s 9.H CI'I/S SCHU8SP.GESCH~.RAUH UXR ,. 12.83 CM/S SCHU8SP.GESCH~.RAUH UXR = 17.09 C"'/S SCHU8SP.GESCH~.RAUH UXR • 21.53 '/II/S
SCHUBSP.GESCH~.GLATTUXG • 6.29 CI'I/S SCHU8SP.GESCH~.GLATT UXG = B.31 CI"/S SCHU8SP.GESCH~.GLATT UXG • Iv.56 C"/S SCHUBSP.GESCti~.GLATTUXG ,. 13.06 CI'!/S
NULLSCHUBSPANNUNG LR/HV = 0.6904 NULLSCHUBSPANNUNG lR/HV • 0.7014 NULL SCHUB SPANNUNG lR/HV = 0.72H NULLSCHUBSPANNUNG LR/HV ,. 0.7311

RAUHE ZONE RAUHE ZONE RAUHE ZONE IlAUHE ZONE

YIM"1 UICM/ S I U/UMAX Y/H U" YIMM) UIC"'/SI U/UMAX Y/H U" YIMMI UICM/Sl U/UMAX Y/H U+ YIMMI UICM/SI U/UMAX Y/H U+

1.71 65.90 0.479 3.41 7.u2 1.71 90.73 0.481 3.41 7.07 1.71 115.BO 0.473 3.41 6.77 1.71 144.41 0.41-3 3.41 6.71
2.21 72.84 0.530 4.41 7.16 2.21 99.94 0.530 4.41 7.79 2.21 129.08 0.521 4.41 7.55 2.21 160.65 0.526 4.'H 7.46
2.71 77.83 0.566 5.41 B.25 2.71 107.90 0.572 5.41 8.41 2.71 139.15 0.569 5.41 8.14 2.11 172.6'1 0.566 5.41 B.02
3.21 82.'19 0.604 6.41 8.B4 3.21 11 l. 2 5 0.601 6.41 B.8~ 3.21 147.08 0.601 6.41 8.60 3.21 183.52 0.601 6.41 8.52
3.71 87.36 0.635 7.41 9.30 3.71 119.51 0.634 1.41 9.32 3.71 154.17 C.630 7.41 '1.02 3.71 191.30 0.627 1.41 B.85
4.71 '13.82 0.682 9.41 '1.99 4.71 128.18 C.680 9.41 5.95 4.71 165.46 0.676 9.41 9.6e 4.71 206.65 0.677 9.41 9.60
5.71 98.70 0.718 11.41 10.51 5.11 135.'16 0.721 11.41 10.60 5.71 174.03 0.711 11.41 10.lE 5.71 216.80 0.110 11.41 10.07
6.71 102.81 0.748 13.41 10.95 6.71 141.31 0.150 13 .41 11.02 6.71 180.59 0.738 13.41 10.57 6.71 226.32 0.742 13.41 10.51
8.71 10'1.77 (.7'18 17.41 11.69 R.71 150.15 0.796 17.41 11.71 8.71 193.76 0.792 17.41 11.34 8.71 241.22 0.190 17.41 11.20

10.71 115.75 0.842 21.41 12.31 10.71 157.72 0.836 21.41 12.30 10.11 203.13 0.833 21.41 11.92 10.11 253.60 0.831 21.41 11. Je
12.71 12 0.18 0.874 25.41 12.80 12.71 164.55 0.873 25.41 12.83 12.71 212.83 C.870 25.41 12.45 12.71 264.19 0.866 25.41 12.21 -.&

14.71 124.27 0.904 29.41 13.23 14.71 170.13 0.905 29.41 13.31 14.11 219.70 0.898 29.4,1 12.85 14.71 213.81 0.897 29.41 12.12 0
16.71 128.00 0.931 33.H 13.6~ 16.71 175.64 0.932 33.41 13.69 16.71 226.44 0.925 33.41 13.25 16.71 282.20 0.925 33.41 13.11 CO
18.71 131.35 (.955 37.41 13.9'1 IR.71 180.48 (.957 37.41 14.07 18.71 232.33 0.949 37.41 13.55 19.71 28<;.59 0.949 37.41 13.45
20.71 134.47 0.978 H.41 14.32 2U.71 184.13 0.917 41.41 14.36 20.71 238.13 0.973 41.41 13 .93 20.71 296.64 0.912 41.H LJ.78
22.71 136.88 0.9'16 45.41 14.58 22.71 186.46 (.989 45.41 14.54 22.71 242.06 0.589 45.41 14.16 22.71 301.62 0.988 45.41 14.0 I
24.71 137.47 1.000 49.41 14.64 24.71 188.55 1.000 49.41 14.70 24.71 244.71 1.000 49.41 14.32 24.71 305.20 1.000 49.41 14.te
26.71 137.43 1.000 53.41 14.63 26.71 188.52 1.000 53.41 14.70 26.71 244.25 0.998 53.41 14.29 26.71 304.94 0.99'1 53.41 14.16

2B.71 242.71 0.992 57.41 14.20 28.71 303.99 (.996 57.41 14.12
GLA TTE ZONE GLATTE lONE

GLATTE ZONE GLATTE ZONE
YIM.. I U(CM/SI U/UI'IAX V+ U+ YIMM) UICM/SI U/UMAX Y+ U+

YIMM) UICM/SI U/UMAX Y+ U+ VI MM I UICM/Sl U/UMAX y .. U+
0.37 11.09 0.561 2.... E5 12.2t 0.31 115.38 0.612 32.81 13.79
0.38 77.46 0.563 21.52 12.32 0.38 116.02 0.615 33.81 13.86 0.31 151.63 0.620 40.43 14.Je 0.31 193.90 0.635 49.43 14.85
0.39 78.5~ 0.571 22.15 12.45 0.39 116.40 0.617 34.19 13. S 1 0.38 152.32 C.622 41.65 14.43 U.38 195.01 0.639 50.53 14.93
0.41 B.19 0.576 22.83 12.55 0.41 117.19 0.622 35.78 14.00 0.35 153.32 0.627 42.87 14.52 0.39 1'15.52 0.641 52.42 14.97
0.45 81.2'1 0.591 25.31 12.93 0.45 11 <;.48 0.634 39.65 14.28 0.41 154.25 0.630 44.08 14.61 0.45 199. 50 (.654 59.74 15.28
0.56 86.15 0.627 31.33 13.70 0.56 123.55 0.655 49.05 14.76 0.45 157.10 0.642 48.86 14.88 0.56 206.00 0.615 73.96 15.17
0.66 89.03 0.648 37.22 14.16 0.66 126.12 (.672 58.18 15.14 0.56 162. 17 C.663 60.4S 15.36 0.66 21".82 0.691 87.86 16.14
0.76 91.48 0.665 43.03 14.55 0.76 129.41 0.686 67.21 15.46 0.66 166.02 0.678 11.86 15.73 0.76 214.99 0.704 101.58 16.46
0.97 94.88 0.690 54.53 15.C5 0.97 134.82 0.115 85.25 16.11 0.76 165.45 (.652 83.08 16.05 0.97 222.40 0.729 128.42 17.03
I. I 1 97.83 0.712 65.54 15.56 1.17 13 7.56 C.730 102.84 16.44 0.91 174.90 0.715 105.2E 16.57 1.17 228.66 0.749 155.29 17.51
1.37 100.24 0.729 71.28 15.94 1.31 140.50 0.745 12u.53 16.75 1.17 180.06 0.736 121.31 17.06 1.37 233.45 0.765 182.00 17.88
1.87 104.91 C.763 105.42 16.68 1.87 147.21 O.7BI 164.43 11.5S 1.37 184.08 0.752 149.21 11.44 1.87 245.31 0.804 248.28 18.79
2.37 108.63 0.790 133.56 17.28 2.31 152.35 (.808 208.32 18.20 1.87 193.04 0.789 203.54 18.25 2.37 253.21 0.830 314.56 1<;.3S
2.87 111.84 0.814 161.70 17.78 2.87 156.79 0.832 252.22 18.73 2.31 19S.68 0.816 257.88 18.92 2.81 258.58 0.841 ~78.14 15.BO
3.37 114.85 0.835 189.85 18.lf 3.3T 161.14 0.855 294. n 15.25 2.87 205.42 ( .839 312.21 15.46 3.37 264.84 ~.868 442.5~ 20.28
3.87 111.15 0.852 211.S9 18.63 1.87 164.J6 0.870 338.42 19.60 3.37 209.96 0.858 365.69 19.89 3.81 269.97 0.885 508.55 20.67
4.37 119.42 0.869 246.13 18.59 4.31 167.16 0.887 382.11 19.97 3.87 214.30 0.876 419.90 20.30 4.37 274.12 0.900 574.<1 21.04
5.37 123.00 0.895 ~02.42 19.56 5.37 111.88 0.912 469.49 20.54 4.37 217.93 O~ 891 474.11 20.65 5.37 282.49 0.926 715.59 21.63
6.37 126.23 0.918 358.7( 20.07 6.37 175.85 0.933 556.87 21.0 I 5.31 224.28 0.916 582.52 21.25 6.40 288.30 0.945 852.71 22.08
7.37 128.83 0.937 414.5e 20.45 7.37 179.30 C.951 644. U, 21.42 6.37 229.38 0.S37 6S0.S4 21.13 7.37 293.29 0.561 S79.65 22.46
8.31 131.1l5 0.553 471.27 20.84 8.37 181.'19 0.965 731.64 21.75 7.37 233.63 0.955 757.48 22.13 8.37 297.03 0.973 1112.52 22.75
9.37 133.02 C.568 527.55 21.15 9.31 184.36 0.578 817.11 22.03 8.31 231.2B 0.570 505.64 22.48 9.31 299. 'l2 0.983 1245.39 22.91
~O.H 134.50 0.978 583.84 21.39 10.37 185.71 0.985 904.28 22.15 '1.37 239.18 0.980 1016.19 22.72 10.37 302.34 0.991 1~78.25 23.15
11.37 135.4'1 (.S86 640.12 21.55 11.37 187.06 0.992 991.46 22.35 10.37 241.81 0.9R8 1124.60 ZZ.91



P '" 2.0 101M H = 0.5 101M B = 0.4 MI' P '" 2.0 101M H '" 0.5 MM B .. 0.4 "" P '" 2.0 1'1101 H .. 0.5 1'1101 B '" 0.4 "101 P .. 2.0 1'1101 H ., 0.5 1'11'1 B '" 0.4 1'11'1

REYNOLOSLAHL RE • u.233E+06 REYNOLDSZAHL RE '" 0.257E+06 REYNDLDSZAHL RE = 0.318E+06 REYNOLOSZAHL RE s 0.514E+06
"'ITTL. GESCH~INO. UK '" 357.33 C"'/S M[TTL. GESCH~INO. UK '" H4.44 CI'15 "'ITTL. GESCH~INO. UK .. 573.84 CM/S MITTL. GESCH.INO. -UK .. 782.73 CMJS
"'[TTL. PRGF[LGESCH~. UP '" 381.90 CM/S M[TTL. PROF[LGESCH~. UP '" 424.53 CI'I/S MITTL. PRGFILGESCH~. UP '" 628.53 CM/S MITTL. PROFILGESCH•• UP = 656.26 CM/5

VOLUMETR. KANAL~OEHE HV '" H.893 101" VOLUMETR. KANALHOE~E HV '" H.8<;3 101M VOLUMETR. KANALHOEHE HV = H.B93 101M VOLUMETR. KANALHOEHE HV '" 39.893 14M
PROFILLAENGE RAUH LR '" 30.126 101M PROFILLAENGE RAUH LR s 30.292 "'" PROFILLAENGE RAUH LR '" 30.696 10M PROFILLAENGE RAUH LR '" 31.364 101M
PROFILLAENGE GLATT LG .. 9.767 "101 PROFILLAENGE GLATT LG '" 9.601 "101 PROFILLAENGE GLATT LG • 9.191 10M PROFILLAENGE GLATT LG '" 6.529 1'11'1

5CHU8SP.GESCH~.RAUH UXR '" 32.91 CM/S 5CHU8SP.GESCH~.RAUH <JXR = 36.57 CM/S 5CHUBSP.GESCH'.RAUH UXR = 54.15 CM/S SCHU8SP.GESCH~.RAUH UXR '" 14.8<J CMJS
SCHUBSP.GESCH••GLATT UXG '" 18.1'0 C"/S SCHUßSP.GESCH•• GLATT UXG '" 20.59 CI"/S SCHU8SP.GESCH••GLATT UXG '" 29.64 CI'/S SCHUBSP.GESCH•• GLATT UXG = 3<J.05 CM/S
NULLSCHUBSPANNUNG lR/HV • 0.7552 NULLSCHUBSPANNUNG LR/HV s 0.7593 NULLSCHU6SPANNUNG LR/HV '" 0.1695 NULLSCHUBSPANNUNG LR/HV '" 0.7B~2

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YIMMl UICMJSJ U/UMAX Y/H U+ YIMI'II UICI'I/SI U/U/oIAX Y/H U+ YIMMJ JICM/SI U/UMAX Y/~ U+ YII'IMI UICMJSI U/UMAX Y/H U+

1.71 210.01 C.475 3.41 6.38 1.71 229.66 0.466 3.41 6.28 1.71 346.45 0.476 3.41 f .40 1.71 480.29 0.464 3.41 6.41
2.21 233.67 0.526 4.41 7.10 2.21 257.03 0.522 4.41 7.03 2.2 l 362.88 0.526 4.41 7.07 2.21 523.96 0.526 4.41 7.00
2.71 250.25 0.565 5.41 7.60 2.71 279.05 0.566 5.41 7.63 2.11 408.96 0.562 5.41 7.55 2.71 556.64 0.562 5.41 7.44
3.21 266.23 0.602 6.41 6.09 3.21 295.26 0.599 6.41 6.07 3.21 430 ... 1 0.592 6.41 1.<;5 3.21 567.69 0.593 6.41 7.85
3.71 277.40 0.627 7.41 6.43 3.71 307.54 0.624 7.41 8.41 3.71 449.61 0.616 7.41 8.30 3.71 6l3.52 0.619 1.41 6.1<;
4.71 296.97 0.671 9.41 9.02 4.71 329.63 0.669 9.41 9.01 4.71 4B3.32 0.664 9.41 6.93 4.71 657.33 0.663 9.41 8.78
5.11 312.42 0.706 1l.41 9.49 5.71 347.06 0.705 H.41 9.4<; 5.11 506.60 0.696 11.41 9.35 5.71 690.61 0.697 1l.41 9.22
6.11 326.62 0.136 13.41 9.92 6.7l 363.51 0.136 13.41 9.94 6.71 529.35 0.126 13.41 9.77 6.11 719.24 0.725 13.41 9.60
6.71 34 7.1 8 0.765 17.41 10.55 8.11 367.26 0.766 17.41 10.59 8.71 563.50 0.115 11.41 10.41 6.71 764.23 0.771 17.41 10.20 ....

10.71 36~.11 0.827 21.41 11.13 10.11 406.67 0.826 21.41 1l.12 10.11 593.66 0.816 21.41 10.96 10.71 810.34 0.617 21.41 10.62 0
12.11 381.78 0.663 25. 't1 11.60 12.71 423.61 C.860 25.41 11.58 12.71 617.99 0.849 25.41 11.41 12.71 643.57 0.851 25.H II.U \.0
14.71 H4.60 0.892 29.41 11.99 14.11 439.53 0.892 29.41 12.Ü2 14.71 639.98 0.660 29.41 11.82 14.11 674.42 0.662 29.41 11.68
16.71 407.37 0.921 33.41 12. JE 16.11 452.29 0.91B 33.41 12.31 16.71 660.36 0.908 33.41 12.19 16.11 901.50 0.909 33.41 12.04
IB.71 417.75 0.944 37.41 12.6<; 18.11 464.50 0.943 37.41 12.70 16.71 678. 10 0.932 37.4l 12.52 18.71 924.50 0.932 37.41 12.35
20.71 427.64 C.966 41.41 12.99 20.71 474.94 0.964 41.41 12. c;<; 20.71 694.69 0.955 41.41 12.63 20.71 941.25 0.955 41.41 12.65
22.71 435.43 C.984 45.4l 13.23 22.71 4B3.14 0.982 45.41 13.2 : 22.71 107.84 0.973 45.41 13.01 22.71 967.34 0.976 45.41 12.92
24.71 4~1.14 0.997 49.41 13 .40 24.71 4<;0.79 0.996 49.41 13.42 24.71 720.48 0.990 49.41 13.30 24.71 979.84 0.988 49.41 l3. 0 E
26.71 442.54 1.000 53.41 13.45 26.11 4<;2.59 1.000 53.41 13.47 26.71 727.53 1.000 53.41 13.43 26.71 987.12 0.9'16 53.41 13.19
28.11 44l.15 0.9<;8 57.41 13.42 28.11 491.11 0.998 51.41 l3.45 28.71 726.98 0.999 57.41 13.4< 28.11 991.63 1.000 57.41 13.24
29.71 440.74 0.996 59.41 13.39 29.11 490.48 0.996 59.41 13.41 29.11 723.61 C.995 59.41 13.36 29.1l 990.<l1 0.998 59.41 13.22

30.71 721.05 C.991 el.4l 13.32 30.71 965.98 0.994 61.41 13.17
GLATTE ZONE GLATTE ZGNE

GLATTE ZGI\E GLATTE ZONE
YIMMI UICM/SJ U/JMAX Y+ U+ YIMM) UICM/SI U/U~AJ( ~+ U+

YIMMI UICM/SJ U/UMAX Y+ U+ YIIIMI UICM/SJ U/UMA) Y+ U+
0.31 281.16 0.649 1().43 15.32 0.31 320.53 0.651 77.74 15.57
0.38 288.11 0.653 72.57 15.41 0.38 320.91 0.65l 80.10 15.59 0.31 488.35 0.671 112.19 16.48 0.37 670.83 0.676 149.51 11.18
0.45 795.53 0.668 85.13 15.11 0.39 322.16 0.655 82.45 15.68 0.38 489.19 0.673 115.60 16.52 0.38 673.33 0.679 154. II 11.24
0.56 304.39 0.688 105.3<; 16.24 0.41 324.00 0.658 84.78 15.14 0.39 492.01 0.676 118.98 16.60 0.39 616.10 0.682 158.62 17.31
0.66 312.04 C.1U5 125.20 16.65 0.45 328.63 C.667 <;3.96 15.96 0.4l 494.02 0.679 122.34 16.61 0.41 681.54 0.6B7 H3.09 17 .45
0.76 318.44 0.120 144.74 l6.99 0.56 339.08 0.688 116.33 16.47 0.45 501.19 0.689 135.60 16.91 0.4~ 686.76 0.695 180.71 11.64
0.97 329.68 C.745 183.42 11.59 <l.66 347.11 0.705 136.19 16.8~ 0.56 516.68 C. 11 0 161.B8 11.43 0.56 711.23 0.717 2<3.80 16.21
1. I 1 33e.56 0.165 222.3< 18.(;7 0.76 354.14 0.720 159.11 11.23 0.66 529.4l C.128 199.43 11.86 0.66 128.67 0.135 U5.86 18.66
1.31 346.05 0.782 26U.57 18.47 0.97 366.97 0.745 202.46 17.82 0.76 54 0.18 0.742 230.51 18.22 0.16 140.84 0.741 301.31 18.97
1.87 361.14 C.817 355.46 1<;.3C l.l7 311.18 C.766 244.82 18.32 0.97 558.25 0.767 <92.81 18.83 0.91 161.80 0.774 389.51 19.66
1.."37 373.18 0.843 450.35 1<;.91 1.37 386.34 0.784 286.94 18.77 1.17 572.15 C.786 354. 15 19.3C 1.17 181.20 0.194 469.90 20.16
2.81 382.12 C.865 545.24 20.42 1.81 403.27 0.819 39l.44 19.59 1.37 5 Bio. 3 6 0.803 415.01 19.71 1.31 801.49 0.814 541.72 20.68

3.37 390.89 0.883 e 40. 14 2C.86 2.37 416.49 0.645 495.<;3 20.23 1.87 607.13 0.835 566.23 20.50 1.87 837.63 0.845 738.59 21.45
3. B7 398.04 0.899 736.17 21.24 2.81 426.58 0.866 600.43 20.72 2.37 625.32 0.860 117.39 21.10 2.31 861.22 0.868 536.27 <2.05
1•• 31 403.65 0.912 8ll.88 2 l. 54 3.37 435.57 0.884 704.92 2 I. 16 2.87 642.02 0.882 868.54 21.66 2.87 880.81 0.888 1144.30 22.55
';.31 413.93 0.935 lC22.l1 22.0<; 3.87 443.08 C.899 809.42 21.52 3.37 653.32 0.89B IC19.10 22.04 3.37 896.88 li.904 1:43.45 22.97
6.37 421.16 0.953 1212.34 22.51 4.31 445.83 0.913 913.91 21.85 3.87 664.18 0.913 1110.85 22.41 3.81 910.49 0.918 1538.91 23.31
7.37 428.33 C.968 14C2.58 22.86 5.37 460.76 0.935 1122.90 22.38 4.31 673.31 0.925 1:22.01 22.72 4.31 922.38 (.930 1737.65 23.62
8.37 434.29 0.<;81 1592.81 23.11 6.37 ~7C.08 0.95~ 1328.75 22.83 5."37 688.21 0.946 1624.32 23.22 5.37 942.55 0.950 2135.00 24.14

9.37 438.36 0.99 I 1778.83 23.39 1.37 471.01 0.968 1537.25 23.11 6.37 69'3.97 0.962 1'326.63 23.61 6.31 958.46 0.967 2532.36 24.54
8.37 483.06 0.981 1745.74 23.46 7.37 709.27 0.975 2228.94 23.93 7.37 970.29 0.978 2929.72 24.85

<J.31 481.07 0.989 1949.62 23.66 8.31 715.92 0.984 2531.26 24.15 8.31 979.25 (.988 3327.C8 25.07



NACH MES S UNr, EN
f. = 43.5 mm f. = 43.5 mm f. = 89 nun f. = 89 nun

P z 192.0 14M H = 6.0 14M 8 " 6.0 "" P z 192.0 HH H '" 6.0 "14 8 '" 6.0 "'I P '" 192.0 MH H .. 6.0 ,,/I 8 '" 6.0 ,,/I P .. 192.0 1414 H .. 6.0 1414 B '" 6.0 14M

REYNOLOSlAHL RE " 0.617E+05 REYNOLOSZAHL RE '" O.208E+06 REYNOLOSZAHL RE '" 0.663E+05 REYNOL OS ZAHL RE .. 0.224E+06
"ITTL. GESCHIoINO. UK '" 101.1C CHIS HITTL. GESCHIoIND. UK '" 311.67 C/l/5 HITTL. GESCHIoIND. UK '" 109.58 C/I/S HITTL. GESCHIoINO. UK .. Hl.80 CHIS
/lITTL. PROflLGESCHIo. UP '" 112.64 C/I/S "ITTL. PROFILGESCHIo. UP = 364.63 CHIS MITTL. PROFILGESCH•• UP " 115.01 C/I/S /lITTl. PROFILGESCHh. UP '" 367.26 C"/S

VOLUHETR. KANALHOEHE HV z 39.813 14M VOLU~ETR. KANALHOEHE HV '" H.813 14M VOLUHETl{. KANALHDEHE HV = 39.813 1'41'4 VOLUMETR. KANAlHOEHE HV .. 39.813 /114
PROFILLAENGE RAUH lR '" 32.285 14M PROF/LLAENGE RAUH LR " 33 .496 /IM PROF/LLAENGE RAUH lR " 34.106 14M PROF/LLAENGE RAUH lR '" 35.062 MH
PRDflLLAENGE GLATT LG '" 7.528 "" PRDF/LLAENGE GLATT LG :: 6.311 .ptM PRDFIlLAENGE GLHT LG " 5.707 M/I PROFllLAEhGE GLATT lG '" 4.751 /114

SCHU8SP.GESCHIo.RAUH UXR .. 14.99 CM/S SCHUBSP.GESCH•• RAUH UXR '" 48.76 C/I/S SCHU8SP.GESCH••RAUH UXR '" 16.63 C/I/S SCHU8SP.GESCHIo.RAUH UXR .. 52.62 CHIS
SCHUASP. GESCHIo .GlA Tl UXO '" 1.24 CM/S SCHUBSP.GESCH•• GLATT UXG '" 21.11 C"/S SCHUASP.GESCH••GLATT UXG '" 6.80 CM/S SCHUBSP.GESCH •• GLATT UXG '" 19.37 CHIS
NUllSCHUBSPANNUNG LR/HV '" 0.8109 hUllSCHUBSPANNUNG lR/HV '" 0.81tl3 NULLSCHUBSPANNUNG lR/HV = 0.8561 NULLSCHUBSPANNUNG LR/HV " 0.8801

RAUHE ZONE RAUHE ZONE RAUHE ZONE RAUHE ZONE

YlMMI UICM/S) U/UMAX V/H U+ YIMMI UICM/SI U/U"AX Y/H U+ YIHMI UICM/SI U/UMAX Y/f< U+ YIMM' UICM/SI U/UMAX Y/H U+

6.74 15.56 0.112 1.12 1.04 B.74 176.01 0.391 1.46 3.61 1.23 63.31 0.454 u.21 3.81 1.23 207.89 0.470 0.21 3.95
8.74 62.13 0.446 1.46 4.14 10.14 281.54 0.635 1.19 5.17 1.14 65.12 0.471 0.29 3.95 1.74 212.66 C.480 0.29 4.0'0

10.14 90.69 0.651 1.79 6.05 12.14 348.24 0.186 2.12 1.14 2.24 61.01 0.1tS1 0.31 4.03 2.24 215.90 0.488 0.31 '0.10
12.14 110.02 0.790 2.12 1.34 14.14 383.12 0.864 2.46 1.86 2.14 67.89 0.481 0.46 4.08 2.14 219.66 0.496 0.46 4.11
14.14 119.91 0.861 2.46 8.00 16.74 39B.99 C.900 2.79 8.1B 3.24 69.24 0.491 0.54 4.16 3.24 222.5B 0.503 0.54 ".23
16.14 124.04 0.891 2.79 8.27 18.14 406.61 0.911 3. 12 8.34 3.14 10.85 0.508 0.62 4.26 3.14 226.91 0.513 0.62 4.31
18.14 126.95 0.912 3.12 8.41 20.14 413.14 0.934 3.46 8.49 4.14 13.14 C.529 0.79 4.43 4.14 235.60 0.532 0.19 ".48
20.14 129.74 0.932 3.46 8.65 22.1't 420.95 0.950 3.79 8.63 5.74 17.08 0.553 u.96 4.6'0 5.14 247.13 0.560 0.96 4.11
22.74 131.99 0.948 3.79 8.80 24.14 421.37 0.964 4.12 8.77 6.74 81.89 0.581 1. 12 4.92 6.74 260.07 0.588 1.12 ".94
24.14 134.07 0.963 4.12 8.94 26.14 433.56 0.918 4.46 8.89 B.14 90.09 0.646 1.46 5.42 8.74 288.90 0.653 1.46 5.49 ....26.74 136.37 0.979 4.46 9.10 28.14 439.61 0.992 4.79 9.02 10.14 99.39 0.713 1.79 5.98 10.14 31 7.96 0.718 1.79 6.04 ....28.14 138.17 0.992 4.79 9.22 29.74 441.95 0.997 4.96 9.06 12.74 108.35 0.177 2.12 6.52 12.74 346.10 0.782 2.12 6.58 029.14 139.14 0.999 4.96 9.28 30.74 443.21 1.000 5.12 9.09 14.74 113.62 0.815 2.46 6.83 14.14 369.12 0.834 2.46 1.01
30.74 139.23 1.000 5.12 9.29 31.14 441.23 0.996 5.29 9.05 16.14 122.29 0.877 2.79 7.35 16.74 389.52 0.880 2.79 1.40
31.74 138.19 0.993 5.29 9.22 32.14 44C.73 C.994 5.46 9.114 18.74 127.15 0.912 3.12 7.65 18.14 404.53 0.914 3.12 7.69

20.14 130.49 C.936 3.46 7.85 20.14 416.26 0.940 3.46 7.91
GLATTE ZOhE GLATTE ZOhE 22.14 133.92 C.960 3.19 B.05 22.14 425.102 0.961 3.19 8.08

24.14 135.82 0.974 4.12 8.11 24.14 431.09 C.'l14 4.12 8.19
Y(MM I UICM/SI U/UHAX Y+ U+ Y("HI UICM/Sl U/U"AX V+ U+ 26.14 138. 1 7 0.991 4.46 8.31 26.14 431.20 C.'l88 4.46 B.31

2B.74 13'l. 17 C.998 4.1'l 8.37 28.14 441.30 0.991 4.79 8.39
0037 'l3.80 0.614 25.32 12.96 0.37 331.37 0.148 80.33 15.65 29.1to 139.3.7 C.999 4.96 8.38 2'l.74 4~2.68 1.000 4.'l6 8.41
0.38 94.18 0.616 26.C9 13.01 0.60 333.30 0.752 129.29 15.14 30.74 139.46 1.0'~0 5. 12 8.39 30.74 440.5'l 0.9'l5 5.12 8.31
0.44 97.n U.l03 29.86 13.5~ 0.44 339.14 0.765 94.14 16.02 31.74 138.31 0.'l92 5.29 8.32 31.14 439.85 0.994 5.29 8.36
0.55 103.16 C.141 31.16 14.25 0.55 350.69 0.791 117.92 16.56 32.74 137.43 C.985 5.46 8.26 37.14 439.05 C.9'l2 5.46 8.34
0.65 106.99 C.768 44.29 14.78 0.65 359.93 0.812 140.22 17.00 33.14 136.60 C.'l80 5.62 8.21 33.74 437.03 0.'l81 5.62 8.31
0.86 111.96 0.B04 58.30 15.41 0.86 373.52 0.843 184.56 17.6" 31.14 433.22 0.979 5.79 8.23
1.06 114.17 C.824 72. 15 15.B~ 1.06 393.92 0.966 228.3'l 18.13 GLATTE ZONE
1.26 11 8.35 C.850 85.91 16.35 1.26 3 'l 1.49 0.883 271.96 18.49 GLATTE ZONE
1.16 123.09 C. 894 119.'l8 17.00 1.16 404.75 G.'l13 379.82 19.12 Vl~MI U(CM/SI U/UMAX Y+ U+
2.26 126.24 0.907 154.01 17.44 2.26 413.11 0.932 487.~3 19.51 YlMMI UlCH/SI U/U~AX Y+ U+
2.76 128.87 C.926 188.04 17.80 2.16 419.78 0.947 595.25 19.83 0.37 86.42 0.620 23.56 12.10
3.26 131.03 0.941 222.07 18.1C 3.26 424.41 C.'l58 702.97 20.04 0.38 87.01 0.624 24.27 U.19 0.37 299.01 0.676 13.83 15.44
3.76 132.74 0.953 256.1C 18.34 3.76 428.85 0.968 8liJ.69 20.25 0.44 90.02 0.645 27.18 13.23 0.38 2'l9. 'l9 0.678 76.07 15.49
4.26 133.91 (.962 290.12 18.5C 4.26 432.29 C.915 918.41 20.42 0.55 94.41 0.671 34.58 13.B'l 0.44 305.99 0.6'll 87.07 15.80
5.26 135.80 0.975 3~8.1f 18.76 5.26 436.59 0.'lA5 1133.85 20.62 0.65 97.82 0.701 41.22 14.38 0.55 317.42 C.117 108.38 16.39
6.26 137.14 C. 985 426.24 18.94 6.26 439.35 C.'l91 1349.28 20.15 0.86 102.41 0.135 54.25 15.06 0.65 326.26 0.737 129.1B 16.84
1.26 137.94 0.991 494.29 19.06 1.06 106.40 C. 163 67.13 15.64 0.86 342.26 C.773 170.03 11.61

1.26 109.7'l 0.787 7'l.94 16.14 1.06 355.58 0.8u3 21U.41 18.36
1.76 116.77 0.837 111.65 17.11 1.26 365.74 0.826 250.55 18.8S
2.26 121.57 0.872 143.31 17.81 1.16 385.'l3 0.812 349.92 19.'l3
2.16 125.57 O.'lOO 114.91 18.46 2.26 3'l9. 'l3 0.903 449.15 20.65
3.26 128.54 0.'l22 206.64 18.90 2.16 410.16 0.921 543.25 21.18
3.76 130.10 O.'l37 238.30 19.21 3.26 417.93 0.944 641.55 21.58
4.26 132.96 C.953 27u.62 1'l.55 3.16 423.01 0.956 139.86 21. Bio
5.26 135.11 0.96'l 334.11 19.86 4.26 427.39 0.965 838.17 22.07



NACH MES S UNGEN
89 mm 6 = 177 mm 6 = 177 rnrn !I = 177 mm

P = 192.0 ~M H = 6.0 MM 8=6."1'11'1 P = 1~2.C MM H = 6.0 1'11'1 8 = 6." ~~ P = 192.0 MM H = 6.0 1'11'1 8 = 6.0 MM P = 192.0 MM H = 6.Ll ~~ 8 = 6.0 ~M

REYNOLOSZAHL RE = (J.46U:+C6 REYNCLOSZAHL RE = U.658E+05 REYNOLOSZAHL RE = O.238E+06 REYNOLOSlAHL ~E = 0.313[:+"6
~ITTL. GESCH_I~D. UK = 106.75 CM/S MITTL. GESCH_INO. UK = 113.03 C~/S MITTL. GESCH~INO. UK = 361.01 CM/S MITTL. GESCH~INO. UK = 562.1~ C~/S
MITll. PROFILGESCH~. UP = 158.69 LM/S MITTL. PRCFI1GESCM_. UP = 113.22 CM/S MITTL. P~CFIIGESCH~. UP = 37u.88 CM/S ~ITTL. PRCFILGESC~ •• l1P = 575.22 CM/S

VOLUMETR. KHALf<OEHE f<V = H.813 MM VOLJMETR. KANALHOEf<E HV = JS.813 MM vOLUMETK. KANALHOEHE HV • 39.81= ~~ VOLUMETR. KANALHOEHE HV • .!S.8l3 ~~
PROFILLAENGE RAUH LR = 35.518 ~~ PROFIlLAENGE RAUf< IR • 34.656 MM P~GFILLAENGE RAUH IR = 35.547 MM PROFILLAENGE RAUH LR = 35.854 ~/'I

PROFILLAENGE GLATT LG = 4.2~5 /'IM PROF ILLAFM;E GLATT LG = 5.157 ~M PROFILLAENGE GLAT1 LG = 4.266 ~/'I PROFILLAENGE GLATT LG = 3.958 ~M

SCHURSP.GFSCH~.RAUH UXR • 107.~~ CM/S Sr.HU8SP.GESCH'.RALH UXR = lI.16 CM/S SCHUH5P.GESCH •• RALH UXR = 56.24 LM/S SCHU8SP.GESCH'.RAUM UXR = 87.15 CM/5
SCHUASP.GESCH'.GLATT UXG = 37.55 CM/S SCHUBSP.GESCH'.GLATT LXG = 6.62 C~/S SCHU85P.GESCH •• GLATT UXG = 19.46 C~/S SCHUBSP.GESCH~.GLATT l1XG = 28.'16 CM/S
NULLSCHUBSPANNUNG LR/HII = J.8921 NULLSCHUBSPANNUNG LR/HV = ".87U5 NULLSCHU8SPANNU~G LR/HV = 0.8929 NULLSCHU8SPA~NUNS lR/HV = J.9C~6

RAUHE lONE RAUHE lONE RAUHE lONE RAUHE lONE

YIMMI UICH/SI U/UMAX Y/f< U+ VIMM) UICM/SI U/U~AX Y/H U+ VIMMI UICM/SI U/U~AX VIf< U+ YIMMI UICM/SI U/UMAX Y/h u+

1.23 436.10 0.477 o.n 4.04 1.19 87.47 C.638 O.2U 5.1C 1.2 U 291.25 J.651 U.2C 5.18 1.20 451.65 C.657 u.2C 5.1 e
1.74 444.09 0.485 0,).29 4.11 1.H '1C.41 0.66U 0.28 5.21 1. 1 Ü 3n.29 0.68C v.28 5.36 1.10 465.37 O.~77 0.2E 5.34
2.24 452.29 0.494 u.37 4.19 2.20 93.11 Co 679 0.37 ~.43 2.20 307.95 0.695 "".37 5.4E 2.20 475.6 C 0.6~2 0.37 5.46
2.74 456.67 0.499 v.4~ 4.23 2.10 94.13 0.691 0.45 5.52 2.10 312.86 C.n6 0.45 5.51: 2.70 482.32 0.702 0.45 5.53
3.24 466.80 0.5lü 0.54 4.32 3.20 95.97 C.1JO 0.53 5.5~ 3.20 316.57 C.1I4 0.53 5.63 3.2 C 4BB.99 0.112 0.53 5.61
3.74 475.55 0.51~ 0.62 4.4C 3.10 91.26 C.110 0.62 5.61 3.70 319.75 C.722 U. L2 5.6S 3.1C 494.65 0.120 0.62 5.68
4.74 491.81 0.531 0.79 4.55 4.10 99.1lJ 0.123 0.7B 5.77 4.1C 325.43 0.134 u.18 5.7~ 4.10 503.69 0.133 0.78 5.78
5.14 516.91 C.565 J.96 4. 7~ 5.7C l;)O.BO C.736 0.55 5.87 5.70 330.55 0.146 lJ.~5 5.B8 5. 10 510.66 C.143 0.95 5.86
6.14 541.84 U.592 1.12 5.02 6.10 102.23 C.146 1.12 5.96 6.70 335.55 0.7,1 1.12 5.~1 6.70 516.H C.751 1. 12 5.S2
8.74 598.65 0.654 1.46 5.54 8.70 105.51 (.770 1.45 6.15 8.70 345.31 C. 17" 1.45 6.14 B.10 532.09 C.774 1.45 t.ll

10.74 658.11 0.719 1.19 6.1C 10.1 G 10B.96 C.795 1. 7E 6.3~ llJ.10 354.16 C.1C,9 1. le 6.3( 10.10 545.97 0.795 1. Je 6.U
12.74 717.82 C.784 2.12 6.65 12.10 111.31 0.812 2.12 6.4S 12.7u 364.56 O. cl l3 2.12 6.48 12.10 563.13 0.820 2.12 6.46
14.74 766.21 O. B37 2.46 1.10 14.7u 115.99 C.946 2.4~ 6.16 14.10 376.15 C.849 2.4~ <..6S 14.70 581. 13 0.646 2.45 8.67
16.74 8U5.35 0.819 2.19 1.46 16.10 119.51 0.812 2.78 6.96 16.1C 38 7.64 0.B15 2.18 1:.89 16.70 599.07 0.B72 2.78 6.87 --18.74 834.89 0.912 3.12 1.13 18.70 123.03 C.898 3.12 7.17 18.70 39B.77 C.9GO 3.12 7.0~ 18.10 616.33 0.8'17 3.12 1.07 --20.14 85.,.25 C.938 3.46 7.96 2.:1.10 126.48 0.923 3.45 7.31 20.7 C 408.96 0.923 3.45 7.27 2U.10 633.43 C. n2 3.45 1.21 --22.14 876.96 0.958 3.19 8.12 22.10 L3u.05 0.949 3.78 7. 58 22.7C 420.22 0.948 3.7B 7.47 22.70 648.31 u.943 3.78 1.44
24.74 890.29 0.912 4.12 8.24 24.70 132.6C C.968 4.12 7.1; 24.10 428.9S C.96B 4.12 1.63 24.70 663.85 C.966 4.12 7.62
26.74 902.66 0.986 4.46 8.36 26.7C 135.13 C.986 4.45 1.87 26.10 435.5U C.993 4.45 7.74 26.70 676.18 0.984 4.45 7.76
28.74 910.41 C.994 4.79 8.43 28.70 136.57 0.997 4.78 7.96 28. 10 441.Q3 0.'195 4.18 7.84 28.70 682.33 0.993 4.18 7.B3
29.14 913.73 0.998 4.96 8.46 29.70 137 .U4 1.000 4.95 7.98 29.70 442.28 C.S98 4.S5 7.8c 29.70 686.16 C.999 4.95 7.87
30.74 915.75 1.000 5.12 8.46 30.7C 135.85 (.991 5.12 7.92 JO. 70 443.14 1.00,)u 5.12 7.88 30.10 681.15 1.000 5.12 1.88
31.74 915.44 1.000 5.29 8.48 31.70 13 5.13 C.986 5.28 7.81 31.70 440.85 C. 9'1 5 5.28 7.84 31.70 684.05 C.995 5.28 1.85
32. 1ft ''14.59 0.999 5.46 8.47 32.H 133.91 0.97B 5.45 7.81 32.70 438.43 0.989 5.45 1.8C 32.7C 681. n 0.9.,2 5.45 7.82
33.74 912.86 O. ~'17 5.62 8.45 33.70 132. c6 0.968 5.62 7.73 33.10 434.71 0.981 5.62 1.73 33.70 676.46 O.9A4 5.62 7.76
34.74 906.64 C.990 5. 1~ 8.4C 34.70 130.15 C.950 5. 18 1.58 34.70 428.77 C.968 5. 18 1.62 34.70 669.30 0.974 5.18 1.68

35.70 42 0.74 0.949 5.95 7.4B 35.70 657.52 C.957 5.S5 7.54
GLATTE ZONE GL fIT TE ZONE

GLATTE lONE GLATTE ZONE
YIMMI UICM/SI U/UMAX Y+ u+ YIMMI UICM/SI U/U~AX Y+ U.

YIM ... I UICM/SI U/UM~X Y+ U+ Y(MMI UICM/SI 'J/Uf'lAX Y+ U+
0.37 640.59 0.100 142.41 17.06 0.37 82.69 C.603 22.21 12.4S
2.26 851.06 0.929 864.64 22.66 0.38 83.15 0.607 22.88 12.5/: 0.31 301.26 0.680 13.47 15.46 0.37 416.23 C.693 10~.21 16.45
2.76 868.76 0.949 1055.68 23.14 0.39 83.55 C.610 23.55 12.62 0.38 301.37 0.6 BO 75.74 15.47 0.38 415.91 0.693 112.59 16.43
3.26 819.56 0.960 1246.12 23.42 0.41 84.36 0.616 24. Z2 l2.74 0.39 302.19 C.682 18. I e 15.51 0.3'l 477.77 0.695 115.95 16.5C
3.76 888.64 0.910 1434.37 2J.66 0.42 84.71 0.618 24.8 B 12.80 0.40 304.38 0.6B7 8Ll.43 15.62 0.40 480.02 0.699 119.28 16.58
4.26 896.40 0.979 1624.~5 23.81 0.43 85.45 0.624 25.54 12.91 0.41 305.15 C.690 82.66 15.1C 0.41 481.26 0.700 122.59 16.62

0.48 88.52 C.646 28.18 13.37 0.42 306.55 0.6'12 85.U8 15.74 0.42 483.29 0.103 125.88 16.65
0.59 92.32 C.614 35.12 13.95 0.48 312.19 0.706 96.05 16.06 0.48 492.5(, 0.117 142.12 11.01

0.69 95.28 0.695 41.33 14.35 0.58 321.18 0.726 111.47 16.52 G.58 5G8.6l Ü.14C 173.8u 17.56
0.90 99.65 0.727 53.58 15.05 0.6~ HO.22 0.745 138.46 16.95 0.69 521.02 0.158 204.86 11.99

1.10 103.09 0.752 65.11 15.57 U.89 342.32 0.172 119.82 11.57 0.89 542.2J 0.189 266.06 18.12

1.30 105.77 0.712 77.77 15.98 1.10 352.82 0.796 220.76 18.11 1.10 557.6C o .811 326.63 19.21:
1.80 111.34 0.813 lC1.64 16.82 1.30 361.3~ 0.8l6 261.49 18.55 1.30 569.85 0.829 386.89 19.68
2.30 115.59 C.844 L37.4E 17.46 1.80 378.02 0.853 363.15 19.41 1.80 594.67 0.865 536.\J5 20.54
2.80 ; 19.15 0.869 167.33 lE.LC 2.30 391.11 0.883 464. 14 20.G8 2.30 613.23 0.892 685. II 21.18
3.30 122.20 C.892 191.1 E 18.46 2.80 400.81 0.904 565.12 20.57 2.80 627.33 0.~13 834.18 21.66
3.80 125.15 0.913 227.03 18.90 3.10 '+08.93 0.923 666. II 20.99 3.30 639.82 C.9H ~B3.25 22.05
4.30 126.81 0.925 256.88 1~. 15 3.8G 415.49 C.938 167.1\) 21.33 3.80 649.89 0.946 1132.31 22.44




