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Thermal-Hydraulic Experiments with a Cluster of 12 Roughened Rods

Abstract

Distributions of temperatures and pressures were measured on a

cluster of 12 electrically heated tubes. 84 thermocouples were used

to measure the temperatures. The heated part of the tubes was

artificially roughened by trapezoidal transverse ribs. The

experiments with helium and nitrogen as coolants covered a range of

Reynolds numbers between 470 and 1.8xI05. The maximum linear rod

power was 45.8 kWm- l , the maximum measured wall temperature 1062K

(7890 C). The report contains the description of the test section and

all tabulated experimental results.

Thermohydraulische Untersuchungen an einem Stabbündel von 12 rauhen

Rohren

Zusammenfassung

Im Heliumversuchsstand wurden an einem Bündel aus 12 elektrisch

beheizten Rohren Temperatur- und Druckverteilungen gemessen. Zur

Temperaturmessung wurden 84 Thermoelemente benutzt. Der beheizte Teil

der Rohre war mit künstlichen Rauhigkeiten, trapezförmigen

Querrippen, versehen. Die Versuche mit Helium und Stickstoff als

Kühlgase erstreckten sich über einen Reynoldszahlbereich von 470 bis

1.8xl05. Die maximale lineare Stableistung betrug 45.8 kWm- l , die

maximal gemessene Wandtemperatur 1062K (7890 C). Der Bericht enthält

die Beschreibung der Teststrecke sowie alle tabellierten Versuchs­

ergebnisse.
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1. Introduction

Artificial roughness is used in Gas-Cooled Fast Breeder Reactors to

improve the heat transfer performance of the fuel elements. It is

necessary for the prediction of the thermodynamic and fluid dynamic

behaviour of such fuel elements to develop computer codes to

calculate the detailed distributions of the mass flow and the wall

and fluid temperatures with high accuracy. The problem developing

such codes is to apply the extensive data for roughened surfaces

mainly obtained from experiments in annuli with roughened inner tubes.

Moreover, the influences of the spacers on the mass flow and tempera­

ture distributions have to be taken into account. Experiments on the

temperature distribution near spacer grids have been performed only

in rod bundles with a small number of rods. The results of those

investigations have to be transferred to large rod bundles. To get

the required high accuracy in predicting distributions of the pin

temperatures in a cluster it is unavoidable to compare calculated

temperature distributions with detailed wall temperature measurements

in clusters and - if necessary - to adjust the codes against the
measurements. Since no code was available to solve the thermodynamic

and fluid dynamic problem for rod bundles with artificially roughened

rods contained in a smooth wrapper tube the SAGAPO code was developed

/1,2/. Simultaneously, heat transfer experiments have been performed

with different clusters of electrically heated roughened rods in the

High Pressure Helium Loop. The clusters consisted of 19 /3,4/ and of

12 rods /5,6/.

The original purpose of the experiments with the bundles of 12 rods

was to get information relevant to the thermodynamic and fluid

dynamic design of the rod clusters under irradiation in the BR2 /5/.
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2. Experimental Setup

2.1 Test Section

The measurements were performed with a test section which was

slightly modified during the runs. Therefore, the test section

(calibration element) is characterized by different symbols for the

different steps of modification: GEI to GE4.

The test section consists of 12 tubes of D=8.0 mm O.D. (stainless

steel No. 1.4981) and a wall thickness of s=0.61 mm. The tUbes are

arranged in a triangular array with a pitch of P=ll.l mm (Fig.l); the

pitch-to-diameter ratio accordingly is P/D=1.39. The distance between

the centers of the outer row of rods and the wall of the wrapper is

a=5.78 mm (GEI and GE2) giving a wall-to-diameter ratio of W/D=1.22.

The blocking triangles of the wrapper have a height of hB=2.27 mm

(GEI and GE2) with a base angle of 30 deg. All geometrical parameters

were chosen as to meet the conditions of the BR2 irradiation test

after some simple thermo- and fluid dynamic calculations. The profile

of the wrapper was chosen to give an uniform temperature distribution

across the heated tub es in the cluster.

The axial subdivision of the test section is shown in Fig. 2. The

inlet nozzle of IB=12.8 mm is not included in the figure. The overall

length of the test section is L=908.8 mm. This length is made up of

the inlet nozzle mentioned above, the first unheated part of 11=281

mm of smooth copper tube, an unheated rough length of 12=5 mm,the

heated rough part of 13=590 mm, another unheated rough length of 14=5

mm and, finally, an unheated smooth part of 15=14 mm.
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The roughness has a trapezoidal shape (Fig.3) with an average height

of hR=0.1l2 mm. It was cut into the outer surfaces of the stainless

steel tubes. The mean volumetric diameter of the tUbes is

Dvo l=7.86 mm. The tubes are heated by direct current. Two groups of 6

tubes.connected in parallel were connected in series. The tUbes of

one group (22,42,61,62,120,121,Fig.20) are longer by 1=92mm than the

second group (60,82,83,96,97,110). This differential length of copper

tube is necessary for the electrical connections of the two groups at

different axial levels (Fig.4). Fig.4 also shows the design of the

inlet section and the gas flow in the pressure vessel. At the down­

stream end of the cluster the tubes are electrically connected by a

short-circuit ring (Fig.5). The differential elongation between the

heater tubes are accommodated by flexible copper strips. Fig.6 shows

the top of one heater tube together with the thermocouples.

The wrapper tube (stainless steel No. 1.4550) is made up of two

parts. The inner one forms the profile of the wrapper (Fig.7) and

fits into an outer tUbe. Both parts are split for easy dismantling.

The inner part is made up of 2 6 pieces, because of the fabrication

process (electro-chemical), which does not allow axial lengths in

excess of 200 mm (Fig.8). The shells of the inner part are slotted

for the spacer grids.

5 spacer grids are used to fix the heater tubes inside the wrapper.

The grids are fabricated by spark erosion. They are 14 mrn long and

the standoff insulators are made of ceramics to insulate the tubes

heated directly (Fig.9). A full view of the cluster is shown in

Fig.10 and 11.
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Modifications

The original test section CEI was modified in three ways for CE2:

- Six heater tubes were replaced since some of the thermocouples had

failed during the first series of tests.

- Some thermocouples on the wrapper and at the inlet and outlet were

repaired.

- The spacer grid was modified. The first runs with CEI had shown

that the pressure drop at the spacers was very high. It was

therefore tried to reduce the pressure drop by beveling the sharp

leading edge. However, during the subsequent tests with CE2 the

pressure drop at the spacer grids was even higher than with CEI.

This was due to burrs at the leading edges which caused a higher

blockage of the flow cross section for the CE2 spacer compared with

that of CEI /7/.

The results of the tests with CEI and CE2 showed that the temperature

distribution across the cluster was not uniform. The wall tempera­

tures of the tubes adjacent to the wrapper were clearly higher t~an

in the central part of the cluster. Therefore, a new wrapper was

fabricated which had a larger cross section compared with the

original one.

The distance between the centers of the tubes of the outer row and

the wrapper was changed from a=5.784 mm to a=6.03 mm and the height

of the blocking triangle was reduced from hB=2.269 mm to hB=I.537 mm.
Moreover, the spacer grids were replaced by new ones giving a lower

flow blockage in the subchannels near the wrapper. The total blockage

was reduced from E =0.34 to E =0.29 in the roughened part of the

cluster. The spacer grids were also rounded at their leading edges.

Fig.12 shows a detail of the spacer grid before rounding of the

leading edges (a) and afterwards (b).
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In the new wrapper also the positions of the spacer grids and the

locations of the pressure taps were changed. Fig.13 shows the axial

distribution of the spacer grids and of the pressure taps for CE3.

Fig.14 is a photograph of the test section CE3 after operation. This

figure clearly shows the effect of the spacer grids on heat transfer.

Due to the blockage of the cross section the heat transfer is

improved /8/. The detail with one spacer grid (Fig.15) also shows the

relative elongation of the heater tubes during operation under power

with respect to the spacer grid.

During the runs with the test section CE3 a short-circuit occured and

the test section was damaged in the downstream part (Fig.16 and 17).

However, the test section was repaired (CE4) and all tubes were

equipped with new thermocouples. The test section CE4 has a roughened

heated length of LH=437 mm which is shorter than for CEI-CE3. The

downstream unheated smooth portion was elongated by 590-437=153 mm.

All other dimensions remained unchanged (Fig.18).

The test sections CEI-CE4 were insulated against heat los ses by

asbestos tape. The cross section of the insulated test section is

shown in Fig.19.

The main data of the test sections used for the measurements are

given in Table 1, together with the blockage of the cross section due

to the spacer grid. Table 2 displays the modifications of the

different test sections.

The complete test section with instrumented tubes was fabricated by

KWU, Erlangen.
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2.2 Inst~umentation

Each of the 12 tubes was equipped with 6 thermocouples (NiC~/Ni) of

0.5 mm oute~ diamete~ with insulated junctions (the~mocouple No.

1-72). The axial dist~ibution measu~ed f~om the inlet is given in the

data tables. An ave~age value fo~ the diffe~ent test sections is:

CE1-CE3:
CE4-CE4/PT:

x=624-634-644-824-834-844 mm

x=355-410-479-534-589-644 rnn.

In all tubes the the~mocouples we~e at the same axial levels,

howeve~, thei~ ci~cumfe~ential o~ientation was diffe~ent. The

ci~cumfe~ential o~ientation is also included in the data tables and

is shown in Fig.20 fo~ CE1,CE2,CE4 and CE4/PT, and in Fig.21 fo~ CE3.

The the~mocouples we~e fixed in the tube wall inside holes. The

location of the the~mocouple junction is on the ave~age at the ~adius

~T=3.64 fo~ CE1-CE3, and at the ~adius ~T=3.7 fo~ CE4 and CE4/PT.

Besides the 72 the~rnocouples inside the tube walls, 12 the~rnocouples

we~e used to rneasu~e the ternpe~atu~es in the w~appe~. The th~ee

levels a~e at the axial distances x=430.6, 630.6, 830.6 rnrn. At each

level fou~ the~rnocouples we~e fixed at the ci~curnfe~ential positions:

30,90,210, and 270 deg (Fig.20).

The gas inlet ternpe~atu~e was rneasu~ed by 3 (CE1) and 5 (CE2-CE4)

the~rnocouples, ~espectively. The gas outlet ternpe~atu~e was rneasu~ed

by 3 the~rnocouples. The the~rnovoltages of all the~rnocouples we~e

rneasu~ed against the ~oorn ternpe~atu~e, except fo~ one the~rnocouple at

the inlet. The the~rnovoltage of this the~rnocouple, which was solde~ed

to anothe~ the~rnocouple, was rneasu~ed against the ice point. The

diffe~ence between the ~eadings of the two the~rnocouples was the

~efe~ce of the ~oorn ternpe~atu~e. Fig.22 is a photog~aph of the inst~u­

rnentation and the elect~ical connections. The voltages of the 92
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thermocouples were tape recorded on a data logger. The mass flow rate

through the cluster was measured by different devices, i.e., Venturi

tubes, orifices and for the experimental runs later than 1.1.1978 by

a quarter-circle orifice for low flow. The total range of mass flow

rates covered is between 2x lO-3 and 1.2 kg s-l. The pressure drop

along the test section was measured by 6 pressure taps in the

wrapper. Their axial distribution is given in Fig.2,13 and 18,

respectively. Besides these pressures those at the inlet and the

outlet of the cluster were recorded. The absolute pressure was

measured at the inlet of the cluster.

2.3 Range of Measurements

The measurements were performed in the High Temperature Helium Loop

with both helium and nitrogen as coolants. The Reynolds numbers

covered by the experiments ranged from Re=650 to Re=1.8 x 105. 112

isothermal and 434 runs with uniform heating were performed. The

maximum electrical power was Qmax=324 kW, i.e. a linear rod power of

q=45.8 kWm- l or a heat flux of q=1.85 kWm-2 • The maximum wall

temperature measured was 1062 K (7890 C). Typica1 data of the

different runs are given in Table 3.

In addition to the experiments with uniform power distribution 38

runs were performed with 6 tube heated only (CE4/PT). For this

purpose the rods 110,42,62,114,120,97 (Fig.21) were cut off from the

power supply. All experimental results are tabulated in the Appendix.
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3. Results

3.1 Friction Factors

The bulk friction factors of the rod bundle are calculated from the

measured pressure drop as

with the pressure loss due to expansion taken into account. The

friction factors are based in the rough part on the volumetrie

hydraulic diameter of the cluster

and the cross section of the cluster based on the volumetrie diameter

of the rods,

The friction factors in the rough part are plotted in Fig.23 versus
the Reynolds number /9/ for the test section CE2. The isothermal data

are about four times higher than the friction factors of the smooth

tube. The results are somewhat lower compared with the friction

factors measured in the test section CEI /10,11/.

For the test section CE3 the friction factors are about 40% lower
than those of the test section CE1 and CE2 (Fig.24). Only isothermal
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data are shown in Fig.24. The reason for the lower friction factors

is mainly the larger flow cross section of the cluster CE3. Also

shown in Fig.4 are the calculated friction factors for the unheated

smooth part of the rod bundle. The friction factors are rather high

compared with experimental data in smooth rod bundles /12/. The

reason is that the wrapper tube was not hydraulically smooth /13/,

especially the bores and bolts to fix the profiled shell inside the

outer part of the wrapper caused the higher pressure los ses compared

with a smooth surface. This was also clearly shown from the

evaluation of the experimental results with the SAGAPO code /5,6/.

The friction factors of the non-isothermal runs are plotted in Fig.25

for helium as a coolant and in Fig.26 for nitrogen as a coolant. As

expected the friction factors are lower than those for the isothermal

runs.

The friction factors of the rough part of the runs with the test

section CE4 are shown in Fig.27 for the helium runs and in Fig.28 for

the nitrogen runs. Again, the isothermal friction factors are higher

than those of the non-isothermal runs. However, for Re< 3000 the

tendency is the reverse (Fig.27), indicating the transition to a

hydraulically smooth surface.

It is possible to calculate the transformed friction factors of the

rough surface from the bulk friction factors by applying a method

developed by Lyall /14/.

For a Reynolds number of Re=105 the isothermal friction factor is

A =0.059. With the ratio of rough to smooth surface in the cluster of

UR
U- = 1.99

S

we find from Fig.4 of Lyall's paper

Al = 0.0768.
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AppIying the Maubach's geometry ractors /15/ ror annuli and assuming

an equivalent annulus ror the central subchannels or the cluster, we
can write

.J ~' = 2.5 In L + R (h+) -G
A h

R
(2)

to rind the roughness parameter R(h+).

With

L = T!..V 213' _
2 1T

Dvol
-2- (3)

and P

Dvol
+ L

= 11.1 mm

= 7.86 mm
1.898 mm

0.112 mm

= 0.059

We can write /15/:

G = 3.75 + 1.25y
1+y (4)

with

(5 )

D + Lvol/2
y =

Dvo1 / 2

y = 1.4830

== 2.257,+ G
For
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and, finally,

(6)

From test with a single pin of the cluster Meyer 1161 found a value

of R(h+)=4.85 which is slightly lower than 5.39. However, for the

isothermal runs of 1161 an average value is R(h+) ~ 5.0 which is in

good agreement with the results from the cluster applying the

Lyall/Maubach method.

3.2 Drag Coefficients of the Spacer

The drag coefficients of the spacer grid in the rough part of the CE3

test section (Fig.29 and 30) are in very good agreement with the

Eq.(4) by Jung and B6hner 117/, developed from the measurements in

water 17/. However, there seems to be a minor Tw/TB-effect on the

drag coefficients, because the drag coefficients are decreasing with

increasing Tw/TB' From the experimental results in the range

Tw/TB = 1.3 - 1.48 the dependence on the Tw/TB ratio of the drag

coefficient can be expressed as

-0.47

(7)

Accurate calculation of the friction factors in the smooth part of

the rod bundle was impossible due to the small differential pressure

between the pressure taps 1 and 2 (Fig.13). Therefore, also the drag

coefficient of the spacer grid in the smootn part of the cluster

could not be calculated. The same is true for the test section CE4.

In this case also the drag coefficients of the spacer in the rough
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part cannot be calculated with accuracy, since there is a small
portion of smooth surface between the pressure taps 4 and 5 (Fig.18).

4. Conclusions

This experimental investigation on the thermal-hydraulics of a 12 rod

bundle resulted in a number of detailed temperature and pressure data

in a gas-cooled cluster. By evaluating the results with a computer

code, e.g. SAGPO, it is possible to verify the code and/or to improve

it. Many runs al ready have been analyzed showing that SAGAPO is a

useful tool to calculate the thermal-hydraulics of gas-cooled
clusters in a broad range of Reynolds numbers. Comparisons between

experimental and computed results are published for the test sections

CE1 1111, CE3 15,6,18,191 and CE4 119,201.
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a
D

Dh
F

G

hR

hB
h+

k

1

L

LH
m

T

U

W

Re

y

p

m

m

m

m2

m

m

m

m

m

kgs- l

Nm-2

W

Wcm- l

Wcm- 2

m
m

K

m

m

distance

outel' tube diametel'

hydl'aulic diametel'

Cl'oss section

geometl'Y pal'ametel'

height of l'oughness

height of blocking tl'iangle

non-dimensional height of l'oughness

thel'mal conductivity

length

length

heated length

mass flow l'ate

tUbe pitch

pl'essul'e dl'op

heating powel'

lineal' l'od powel'

heat flux

l'oughness pal'ametel' of velocity pl'ofile

l'adius of thel'mocouples location

thickness of tube walls

tempel'atul'e

wetted pel'imetel'

tUbe diametel' plus distance between tube and

wl'appel'

Reynolds numbel'

l'atio of l'adii

blockage l'atio due to the spacel' gl'id

fl'iction factol'

dl'ag coefficient of spacel'

density



Subscripts

R

S

1

vol
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rough
smooth
transformed
volumetrie
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CE1/CE2 CE3/CE4

O.D. of smooth rods

O.D. of rough rods

volumetrie diameter, rough

tube piteh

distanee from shroud wall

to center of external rods

height of bloeking triangle

base angle of bloeking

triangle

outer diameter of the

eireular shroud (average)

(mm)

(mm)

(mm)

(mm)

(mm)

(mm)

(deg)

(mm)

8.0

8.0

7.86

11. 1

5.784

2.269

30

67

6.03

1 .537

~~~~tt~_~!_~~~~~_~~~t~~~~1

smooth unheated (copper) (mm) 293.8 from bundle entranee

rough unheated (mm) 5.0

rough heated (mm) 590 437

rough unheated (mm) 5.0

smooth unheated (copper) (mm) 14 167

height

width at the tip

width at the base

piteh

(mm)

(mm)

(mm)

(mm)

0.112

0.332

0.548

1 .214

mean values

Table 1 : Main data of the test seetions
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~E~~~!::~.!.

number of spacers 5

width of spacer (nun) 14

distance to middle of spacers

from the inlet CE1/CE2 CE3/CE4

51 (nun) 69.8

52 (nun) 269.8

53 (nun) 469.8

54 (nun) 669.8 703.8

55 (nun) 869.8 899.8

blockage ratio in the spacer region: CE1/CE2 CE3/CE4

smooth rough smooth rough

edge channel without stand-off 0.125 0.122 0.136 0.133

edge channel with stand-off 0.491 0.478 0.453 0.443

wall channel with 1/2 stand-off } 0.148 0.145

wall channel with 1 stand-off 0.382 0.372 0.366 0.357

central channel 0.33 0.32 0.33 0.32

total bundle 0.348 0.338 0.295 0.287

thermal conductivity

thermal expansion steel

copper

k = 0.007805 + 1.5823.10- 5 T

T (K)
k(KWm-1 K- 1 )

ß = 12.89.10-6 + 0.993.10- 8 T

- 0.488.10-11 T2

T (K); ß (K- 1 )

ß = 14.83'10-6 + 0.667.10- 8 T

Tabl~ Main data of the test sections (Cont.)



Axial
Distri- Thermo-

Rods Heated Spacer Block- bution Wrapper a h B Pressure Thermo- coupIes
Length age of of (mrn) (mrn) Taps couples circum-

(mrn) Spacers Spacers axial ferential

CE1 Fig.20 0.59 original 0.34 Fig.2 original 5.784 2.269 Fig.2 Table Fig.20

CE2 Fig.20 0.59 with 0.34 Fig.2 original 5.784 2.269 Fig.2 Table Fig.20burrs

CE3 Fig.21 0.59 new 0.29 Fig.13 new 6.03 1.537 Fig.13 Table Fig.21

CE4 Fig.21 0.437 new 0.29 Fig. 18 new 6.03 1.537 Fig. 18 Table Fig.20

CE4/PT Fig.21 0.437 new 0.29 Fig.18 new 6.03 1 .537 Fig.18 Table Fig.20

Table 2: Modifications of test section

f

N
o
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Test Date Gas Number Reynolds Number max.Power max.wall
Section of Runs (KW) temperaturE

(Cl

CE1 12.3.1975 He 24 9100-8.4x10~ - -
13.3.1975 He 1 1 8590-7.1 x10

4 125.2 420
18.3.1975 He 9 8990-6.3 xlO 210.1 528
19.3.1975 He 1 1 7540-6.3 x10 4 238.6 645
20.3.1975 He 1 1 7070-5.9 x10 4 303.6 759

CE2 25.6.1975 13 4
He 9030-6.2 x10 4 - -

25.6.1975 He 10 8890-7.9 x104
151 . 1 473

26.6.1975 He 10 9000-6.3 x10 4 239.1 631
27.6.1975 He 11 6980-6.0x10 324.2 789

CE3 2.12.1975 9
4 4

164.5 449He 1.0x10 -8.3x10
3.12.1975 He 10 9610-7.6x10 4 322.6 713
3.12.1975 He 13 1.2x104-1.0x10 5 - -
9.12.1975 N2 9 2.9x104-1.8x10 5 145.4 693
27.5.1978 N2 15 3.1 x10 4-1 .3 x10 5 49.5 402
28.5.1978 N2 15 2.8x104-1.1 x10 5 74.3 576
29.5.1978 N2 15 2.6x10 -1.0x105 97.2 714
30.5.1978 He 24 1280-1.4x104 35.6 412

CE4 28.2.1979 He 17 9390-5.2x10 4 108.9 435
29.2.1979 He 17 1830-5.9 x10: - -
29.2.1979 He 21 5600 2.9x104 - -
30.2.1979 He 21 1 540 1. 3 x10 4 31 .8 440

2.3.1979 He 21 1500 1.3x10
4

45.0 558
3.3.1979 He 17 8920-5.0x10

4
142.0 527

4.3.1979 He 21 1 400-1 . 2 x 10
4

55.9 667
6.3.1979 He 16 9010-4.1 x10

4
173.0 652

9.3.1979 N2 24 7500-8.8x10 35.0 427
10.3.1979 N2 24 7120-8.2 x10: 46.1 520
11.3.1979 N2 23 6820-7.4x10 5 57.6 649
17.3.1979 N2 24 1.0x10 4-1.1x10 - -
15.5.1979 He 18 470-4890 21 .2 736

CE4 6.6.1979 He 21 650-6250 12.6 662
PT 31.7.1979 He 16 9830-5.2x10

4 96.2 679

Table 3: Range of experiments
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Date: 13.3.1975 (CE1)

Run m V I
Nr. kgs- 1 Volt Ampere

1 0.2309 45.95 2724
2 O. 1869 41.375 2455
3 0.1528 38.02 2260
4 0.1230 34.575 2057.5
5 0.09873 31. 45 1867.5
6 0.07932 28.138 1672.5
7 0.06363 25.365 1512.5
8 0.05185 22.65 1351.5
9 0.04199 20.65 1230

10 0.03446 18.825 1122.5
11 0.02801 17.00 1015

Date:18.3.1975 (CE1)

1 0.2152 60.825 3455
2 0.1720 54.6 3107.5
3 0.1416 50.075 2850
4 0.1138 44.64 2545
5 0.0917 6 40.5 2310
6 0.07542 37.5 2130
7 0.04913 30.4 1730
8 0.03917 27.3 1530
9 0.03100 24.49 1395

Date: 19.3.1975 (CE1)

1 0.2151 65.09 3665
2 0.1697 58.335 3290
3 O. 1385 53.32 3010
4 0.1112 48.25 2725
5 0.08934 43.975 2481
6 0.07183 40.4 2272.5
7 0.05806 36.25 2045
8 0.04734 32.925 1860
9 0.03812 29.875 1687.5

10 0.03200 27.325 1542.5
1 1 0.02603 24.41 1380

Table 4 : Detailed experimental data
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Date: 20.3.1975 (CEl)

Run m V I
Nr. kgs -1 Volt Ampere

1 0.2132 74.6 4070
2 0.1735 67.625 3695
3 0.1396 61 .56 3368
4 0.1123 55.52 3040.5
5 0.09094 50.935 2786.5
6 0.07394 46.75 2527.5
7 0.05888 41.725 2283.5
8 0.04806 37.882 2073.5
9 0.03899 33.975 1857.5

10 0.03161 30.375 1666
11 0.02543 27.05 1485.5

Date: 25.6.1975 (CE2)
•

1 0.2068 50.8 2975
2 0.1665 46.175 2707.5
3 0.1363 42.25 2482.5
4 0.1096 38.16 2245
5 0.08788 34.545 2035
6 0.07053 31. 35 1847.5
7 0.05611 27.55 1627.5
8 0.04589 25.1 1480
9 0.03669 22.815 1342.5

10 0.02963 20.5 1210

Date: 26.6.1975 (CE2)

1 0.07197 39.25 2225
2 0.05932 35.8 2030
3 0.04864 32.56 1847.5
4 0.03865 29.0 1648
5 0.03108 26.2 1491.5
6 0.09171 44.55 2527.5
7 0.1144 49.475 2805
8 0.1406 54.2 3072.5
9 0.1881 61 .25 3443

10 0.2193 65.2 3667.5

Table 4: Detailed experimental data (Cont.)
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Date: 27.6.1975 (CE2)

Run m V I
Nr. kgs- 1 Volt Ampere

1 0.2166 77.225 4198
2 0.1779 70.55 3840
3 0.1449 64.1 3497.5
4 0.1173 58.65 3200
5 0.09393 52.2 2861
6 0.07565 47.35 2596
7 0.06260 43.325 2374
8 0.05001 39.0 2140
9 0.04092 35.4 1942.5

10 0.03298 31.8 1750
11 0.02509 27.55 1519

.. Date: 2.12.1975 (CE3)

1 0.2705 52.975 3105
2 0.2086 47.5 2781.5
3 0.1658 42.175 2471
4 0.1331 38.3 2243.5
5 0.1045 34.185 2003
6 0.08364 31.05 1820
7 0.06637 27. 18 1597.5
8 0.05288 24.58 1447.5
9 0.03316 19.75 1160

Date: 3.12.1975 (CE3)

1 0.2654 76.8 4201
2 0.2099 70.0 3825
3 0.1670 63.1 3450
4 0.1337 56.7 3105
5 0.1059 50.9 2787
6 0.08464 45.7 2505
7 0.06585 40.95 2242.5
8 0.05357 37.35 2042.5
9 0.04242 32.7 1795.5

10 0.03396 29.3 1610

Table 4: Detailed experimental data (Cant.)
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Date: 9.12.1975 (CE3)

Run Iit V I
Nr. kgs-1 Valt Ampere

1 0.5694 51.525 2822.5
2 0.4374 46.085 2525
3 0.3546 41.8 2294
4 0.2769 37.375 2050
5 0.2198 33.82 1857.5
6 0.1746 30.525 1677
7 0.1468 28.4 1560
8 0.1122 24.5 1354.5
9 0.0912 22.65 1250

Date: 27.5.1978 (CE3)

1 0.3367 28.54 1734.2
2 0.2996 27.45 1663.1
3 0.2682 25.91 1577.6
4 0.2341 24.52 1483.3
5 0.2097 23.15 1411.5
6 0.1869 22.20 1351.1
7 0.1690 21 .23 1286.8
8 0.1512 20.35 1226.6
9 0.1362 19.27 1163.9

10 0.1223 18.30 1114.8
1 1 0.1254 18.535 1118.9
12 0.1160 17.899 1082.6
13 0.1053 17 . 286 1034.7
14 0.09414 16.040 977.9
15 0.08482 15.302 925.1

Date: 28.5.1978 (CE3)

1 0.3183 36.02 2064
2 0.2921 34.72 1988
3 0.2660 33. 11 1903
4 0.2330 31 .38 1794.8
5 0.2115 30.26 1736.5
6 0.1890 28.48 1629.0
7 0.1690 27.20 1558.1
8 0.1512 25.95 1482.8
9 0.1365 24.56 1409.9

10 0.1223 23.38 1341.2
11 0.1227 23.31 1335.7
12 0.1133 22.55 1292.3
13 0.1040 21 .68 1242.1
14 0.09229 20.52 1175.3
15 0.08363 19.64 1125.3

Table 4 : Detailed experimental data (Cant. )
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Date: 29.5.1978 (CE3)

Run m V I
Nr. kgs- 1 Volt Ampere

1 0.3158 42.01 2313
2 0.2895 40.50 2226
3 0.2623 38.42 2116
4 0.2322 36.40 2002
5 0.2080 34.82 1916
6 0.1861 33. 15 1828
7 0.1678 31 .67 1741.9
8 0.1497 30.01 1652.1
9 O. 1360 28.53 1575.6

10 0.1218 27.29 1505.1
1 1 0.1222 27.37 1505.9
12 0.1124 26.27 1447.0
13 0.1030 25.24 1388.9
14 0.09076 23.61 1303.6
15 0.08317 22.80 1256.5

Date: 30.5.1978 (CE3)

1 0.04203 24.20 1471.1
2 0.03891 23.20 1405.5
3 0.03602 23.00 1388.2
4 0.03285 20.88 1270.7
5 0.02924 20.15 1220.2
6 0.02632 19.06 1159.0
7 0.02315 18.161 1094.8
8 0.02114 17.088 1036.2
9 0.01907 16.152 979.6

10 0.01707 15.347 930.1
11 0.01545 14.535 880.8
12 0.01550 14.441 877.9
13 0.01375 13.507 821 .6
14 0.01235 12.976 787.3
15 0.01116 12.336 745.8
16 0.009943 11.913 712.6
17 0.008965 11.361 689.7
18 0.007802 10.969 659.9
19 0.007153 10.709 634.2
20 0.006293 10.040 603.1
21 0.005616 9.730 586.3
22 0.004936 9.242 555.7
23 0.004488 8.671 521 .1
24 0.003844 8.418 508.4

Table 4: Detailed experimental data (Cant. )
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DATUM 28. 2.79 DATUM 29. 2.79

RUN t1 U I RUN M U I
NR. KG/S VOLT AMPERE NR. KG/S VOLT AMPERE

1 0.15993 31.540 2900.0 1 0.16125
2 0.14562 35.740 271'>7.0 2 0.14342
3 0.12850 34.180 26'.0.0 3 0.12550
4 0.11249 31.7?0 24(,0.0 4 0.11055
5 0.10055 30.450 ··2354.0 5 0.09951
6 0.09012 29.470 2271.0 6 0.08950
7 0.06106 27.920 2148.0 7 0.07748
8 0.07351 26.940 2011.0 8 0.01242
9 0.06722 25.600 19ß5.0 9 0.06681

10 0.06140 25.040 1919.0 10 0.06105
11 0.05497 23.650 1818.0 11 0.05438
12 0.04970 22.530 1727.6 12 0.04911
13 0.04432 21.450 1641.4 13 0.0438"7
14 0.03995 20.390 1569.4 14 0.03931
15 0.:>3582 19.310 14Ul.2 15 0.03'53(,
16 0.03221 18.379 1419.6 16 0.03191
17 0.02913 17.562 1351.2 17 0.02816

DATUM 29. 2.79 DATUM 30. 2.79

RUN M U [ RUN M U I
NR. KG/S VOLT AM PERE NR. KG/S VOLT AtIPERE

1 0.04109 1 0.04131 20.280 1569.5
2 0.03755 2 0.03168 19.500 1513.3
3 0.03467 3 0.03484 18.6'.6 1446.4
4 0.03166 4 0.03119 18.004 1390.6
5 0.02825 5 0.02835 11.365 1339.3
6 0.02551 6 0.02563 16.181 L252.7
1 0.02216 1 0.02291 L5.636 1201.1
8 0.02045 8 0.02058 14.779 1140.8
9 0.01838 9 0.01857 14.071 1084.9

10 0.01654 10 0.01665 L3.294 1026.8
11 0.OL502 11 0.01511 12.583 919.3
L2 0.01359 12 0.01334 11.668 909.6
13 0.OL20L 13 0.01192 11.061 856.7
14 0.OL016 14 0.01010 10.468 814.3
15 0.00968 15 0.00955 10.221 793.3
16 0.00868 16 0.00859 9.553 151.3
17 0.00188 11 0.00177 9.086 113.3
18 0.00100 18 0.00693 9.046 114.3
19 0.00612 L9 0.00612 8.836 680.1
20 0.00545 20 0.00545 8.569 663.5
21 0.00477 21 0.00475 8.225 633.2
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DATUM 2. 3.79 DATUM 3. 3.79

RUN M U I RUN M U I
NR. KG/S VOLT AMPERE NR. KG/S VOLT AMPERE

1 0.04117 24.530 1833.0 1 0.15954 43.690 3250.0
2 0.03755 23.650 1755.3 2 0.14274 41.410 3082.0
3 0.03485 22 .680 1690.0 3 0.12612 39.460 2934.0.. 0.03176 21.720 1615.8 4 0.11130 37.450 2780.0
5 0.02823 20.510 1533.1 5 0.10018 35.550 2638.0
6 0.02550 19.690 1464.8 (, 0.08972 33.940 2516.0
1 0.02273 18.877 1405.4 7 0.08071 32.300 2398.0
8 0.02034 17.430 1302.2 8 0.01333 31.090 2303.0
9 0.01827 16.698 1241.7 9 0.06717 30.120 2231.0

10 0.01656 15.820 1177.9 10 0.06136 28.800 2137.0
11 0.01496 14.190 1106.1 11 0.05469 27.230 2013.0
12 0.01334 13.711 1028.8 12 0.04963 25.990 1915.0
13 0.01193 1l.1l1 985.1 13 0.04424 24.510 1816.0
14 0.01073 12.553 931.5 14 0.03948 23.430 1733.1
15 0.00965 11.950 893.6 15 0.03571 22.110 1639.3
16 0.00866 11.734 876.9 16 0.03201 21.260 1573.0
11 0.00188 11.381 848.6 17 0.02896 20.010 1483.9
18 0.00691 11.021 821.2
19 0.00614 10.693 793.5
20 0.00545 10.240 767.0
21 0.00..80 9.126 730.7

DATUM 4. 3.79 DATUM 6. 3.19

RUN M U I RUN M U 1
NR. KG/S VOLT AMPERE "IR. KG/S VOLT AMPERE

1 0.04132 27.910 2002.0 1 0.02942 24.560 1765.3
2 0.03757 26.510 1900.0 2 0.03241 25.600 1831.0
3 0.03488 25.690 1842.0 3 0.03609 26.910 1929.0
4 0.03181 24.490 1755.7 4 0.04014 28.2UO 2016.0
5 0.02831 23.390 1673.5 5 0.04417 29.400 21U9.0
6 0.02563 22.290 1588.5 6 0.05029 31.000 2223.0
7 0.02290 21.100 1506.9 1 0.05530 32.390 2312.0
8 0.02064 19.910 1431.9 8 0.0619::1 34.360 2451.0
9 0.01844 18.766 1344.1 9 0.06797 35.680 2546.0

10 0.01653 17.491 1?60.8 10 0.01414 36.190 2620.0
11 0.01502 16.666 1194.5 II 0.08170 38.640 2747.0
12 0.01336 15.475 1121.3 12 0.09141 40.980 2<)01.0
13 0.01192 15.026 1080.1 13 0.10204 42.840 3041.0
14 O.OltJ17 14.271 1030.4 14 0.11331 45.000 3201.0
15 0.00966 13.951 1001.9 15 0.12700 41.12Q 3350.0
16 0.;) 0869 13.600 979.2 16 0.14019 49.370 3504.0
17 0.00188 13.079 938.4
18 0.00698 12.886 923.7
19 0.00616 12.334 883.7
20 0.00548 11.897 851.5
21 0.00483 11.430 816.8
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DATUM 9. 3.19 DATUM 10. 3.79

RUN M U I RUN M U I
NR. KG/S VOLT AMPERE NR. KG/S VOLT AMPERE

1 0.24263 21.320 1653.1 1 0.23459 24.860 1856.0
2 0.21449 20.160 1566.1 2 0.210';1 23.530 1762.0
3 0.18913 18.808 1462.7 3 0.19003 22.410 1615.3
4 0.16901 18.280 1409.7 4 0.11002 21.680 1616.3
5 0.15143 17.'066 1346.8 5 0.1527'0 20.470 1535.4
6 0.13583 16.636 1293.1 6 0.13714 19.460 1453.5
7 0.12228 15.935 1234.9 7 0.12352 18.745 1403.8
8 0.11095 15.224 1188.2 8 0.11179 11.926 1334.8
9 0.10214 15.000 1156.3 9 0.10265 11.385 1302.3

10 0.09324 14.277 1103.6 10 0.09400 16.700 1243.5
11 0.08318 13.519 1052.3 11 0.08313 15 .841 1177.6
12 0.01528 12.892 995.5 12 0.01560 14.731 10'19.1
13 0.06108 12.253 9'07.4 13 0.06148 14.192 1056.4
14 0.06044 11.701 905.8 14 0.06080 13.513 1010.7
15 0.05406 11.213 860.9 15 0.:15452 13.09'0 963.4
16 0.04872 10.685 824.7 16 0.04906 12.242 909.3
17 0.04403 10.125 783.0 11 0.0'0439 11 .648 867.0
18 0.03963 9.528 744.3 18 0.03977 11.160 831.1
19 0.03501 9.159 102.5 19 0.03552 10.520 787.1
20 0.03154 8.589 666.4 20 0.03177 10.056 H8.5
21 0.02842 1.880 613.0 21 0.02838 9.166 6B5.9
22 0.02570 8.045 618.1 22 0.02583 9.003 670.9
23 0.02309 1.519 584.7 23 0.02331 8.510 651.2
24 0.02054 7.170 550.B 24 0.02049 8.082 604.8

DATUM 11. 3.19 DATUM 17. 3.79

RUN M U I RUN M U I
NR. KG/S VOLT AMPERE NR. KG/S VOLT AMPERE

1 0.22389 26.380 2029.0 1 0.26070
2 0.111882 26.160 1914.0 2 0.2:3668
3 0.17696 25.520 1824.0 3 11.21061
4 0.15112 24.190 1124.3 4 0.18'176
5 0.1396'0 22.960 1631.7 5 0.16936
6 0.12440 21.130 lSbO.5 6 0.15160
7 0.11255 20.670 1485.2 1 0.13109
8 0.10383 20.290 1455.8 8 0.12219
9 0.09481 19.490 1391.6 9 0.10674

10 0.08463 18.356 1317.7 10 0.10184
11 0.07656 11.632 1255.8 11 0.09280
12 0.06841 16.')89 1182.3 12 0.03303
13 0.06146 15.944 11:31.9 13 0.07488
14 0.05487 15.101 1071.8 14 0.06709
15 0.04964 14.359 1023.4 1') 0.060',1
16 0.04495 13.853 980.4 16 0.05410
11 0.03987 12.B43 919.8 17 0.04815
18 0.03545 12.295 876.4 18 0.04419
19 0.03182 11.425 816.3 19 0.03934
20 0.02882 11.052 784.1 20 0.0.3503
21 0.02586 l[J.366 745.1 21 0.0314',1
22 0.02346 9.950 703.8 22 0.0280')
23 0.02072 9.352 675.4 23 0.02546

24 0.02309
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DATUM 15. 5.7'1 DATUM 6. 6.79

RUN M U I RUN M U I
NR. KG/S VOLT AMPERF. NR. KG/S VOLT AMPERE

1 0.::>1541 17.016 1248.3 1 0.01835 18.670 613.3
2 0.01457 16.464 1209.5 2 0.01678 17.578 638.2
3 0.01288 15.526 1133.5 3 0.01549 16.905 612.1
4 0.01135 14.824 1087.9 4 0.01406 16.757 604.3
5 0.01013 14.358 1039.8 5 0.OL252 15.522 564.4
6 0.00912 13.950 1009.6 6 0.01129 14.894 540.4
7 0.00821 13.571 979.0 7 0.01010 14.421 522.6
8 0.00141 13.103 963.4 8 0.00908 14.110 510.8
9 0.00669 12.946 942.1 9 0.00814 13.963 499.4

10 0.00590 12.381 900.1 10 0.00130 13.612 485.5
11 0.00515 11.793 848.6 11 0.00664 12.972 466.1
12 0.00446 11.481 830.3 12 0.00582 12.762 459.2
13 0.00388 10.871 782.9 13 0.00516 12.293 439.7
14 0.00336 10.462 762.5 14 0.00457 11.782 423.7
15 0.00287 10.083 730.0 15 0.00399 11.489 410.0
16 0.00235 9.555 688.9 16 0.00360 11.082 395.9
17 0.00157 7.959 578.5 17 0.00319 10.515 377.7
18 0.00161 8.527 453.3 18 0.00278 10.313 368.0

19 0.00248 10.011 35il.0
20 0.00219 9.681 346.0
21 0.00197 9.344 334.7

DATUM 31. 1.19

RUN M U I
NR. KG/S VOLT AMPERE

1 0.15332 51.790 1857.0
2 0.13932 49.950 1788.0
3 0.12589 47.950 1712.5
4 0.11273 45.110 1615.5
5 0.10150 43.470 1552.6
6 0.09086 41.170 1472.9
7 0.08174 38.920 1394.3
8 0.07401 37.660 1345.1
9 0.06812 35.410 1273.9

10 0.06201 33.990 1222.5
11 0.05545 32.590 1169.1
12 0.05006 30.940 1110.0
13 0.04474 29.410 10~4.2

14 0.03601 26.880 960.3
15 0.03258 25.430 910.7
16 0.02950 24.320 869.2
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Explanation of tabulated da ta

at the inlet (bar)

the inlet (deg C)

Pressure drop (Nm- 2=pa) divided by 10

between inlet and outlet of the cluster

DATUM: Date

VERSUCH NR.: Run Nr.

DURCHSATZ (KG/S): Mass f low rate (kgs -1)

EL. ENERGIE (KW): Electrical power (kW)

WAERMEENERGIE (KW): Thermal power (kW)

WAERMEBILANZ (0/0) Heat balance (%)

REYNOLDSZAHL E-04: Reynolds number multiplied by 10-4

DRUCKVERLUST

(1. E+01 N/MlIf1ll2):

GES. X = 895.6 (MM)

BIS X = (MM) between inlet and the axial position of

the pressure tap

EINTR. DRUCK (BAR): Absolute pressure

EINTR. TEMP.GRADC: Gas temperature at

TE NR: Number of thermocouple

TE NR: 1-72 thermocouples in the tubes

TE NR: 73-75 gas inlet temperature

TE NR: 76-78 gas out let temperature

TE NR: 79-90 thermocouple in the wrapper

TE NR: 91-92 gas inlet temperature

R NR.: Rod number

AX POS (MM): Axial position of the thermocouples, measured from

the inlet

RAD POS (GRD): Circumferential position of the thermocouples, as

shown in Fig.20 and 21, respectively

T GRAD C: Temperatures in deg C.

Comments:

- Some of the thermocouples are defect, this can be noticed from

the data. The temperatures are also given from some of the iso­

thermal runs, this gives some information on the accuracy of the

thermocouple readings

The electrical power is calculated as

Q = U. Iel

with U and I from Table 4.
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- The thermal power is calculated by

Qg = Ih (cp TA - c p TE)

with the gas outlet ternperature

TA = T76 (CE1-CE3)

TA = 1 (T
76 + T77 + T

78
)3"

and the gas inlet ternperature

TE
1 (T

73 + T74 + T75 )= 3

- The heat balance is calculated as

(CE4)

WB . 100

A bad heat balance does not necessarily rnean high heat losses,

since there was no rnixing charnber at the outlet and sornetirnes

only one therrnocouple was working at the outlet, therefore, the

gas outlet ternperature is rather uncertain.

- The Reynolds nurnber is calculated as

Re = 4 Ih
u· ].l

The viscosity is calculated for the absolute pressure at the

inlet of the cluster and an average ternperature between inlet

and out let



DATUM 12.03.1975

VERSUCH NR. 81 82 83 84 85 86 87 88 89 90 91 92
_CHSATZ lKGISI 0.2460 0.2209 0.1977 0.1772 0.1819 0.1580 0.1424 0.1275 0.1142 0.1034 0.0930 0.0834
EL. ENERCPIE (Kill 0.0 0.0 0.0 0.0 0.0 0.0 0.0 DoD DoD 0.0 0.0 0.0
REYNDLDSZAHLOE-04 80399 7.521 6.721 5.999 6.158 5.339 40818 40320 3.871 30508 3.159 2.831
DRUCKVERLUST

(I.E_OI N/"**2)
$ESel. 896.9("111' D. D. D. D. D. 7659. 6254. 5095. 4079. 3370. 2766. 2251.
aIS x- 112.6(""' 3073. 2832. 2277. 1857. 1980. 1513. 1238. 1008. 810. 672. 569. 462.
BIS x- 244.6("111' 3074. 3072. 2670. 2004. 2321. 1783. 1+05. 1192. 959. 798. 657. 553.
aIS x- 382.6(111'" 5591. 5145. 4334. 3551. 3781. 2899. 2367. 1928. 1554. 1290. 1066. 867.
BIS x- 517.6(11110 8811. 7816. 6482. 5284. 5621. 4312. 3512. zen. 2302. 1913. 1574. 1283.
aIS x- 67Z.6IMM) 12459. 10860. 89"_ 7282. 7776. '901. 4818. 3931. 3147. 2611. 2145. 1741.
aIS x- 797.6(111.'1 ilTIS. 11957. 9836. 7990. 8515. 6467. 5266. 4298.

_.
2851. 2338. 1898.

EINTR.DRUCK '8A~' 39.99 4O.DD 40.13 40021 40.21 39.97 40021 39.83 39.83 39.81 39.75 39.68
EINTR.TENP. CRADe 177.0 1790D 180.0 183.0 183.0 184.0 183.0 182.0 182.0 181.5 180.5 179.3

I
'"'"VERSUCH NR. 93 94 95 96 97 98 99 100 101 102 103 104 IDURCHSATZ 'KGISI 3.0754 0.0760 0.0679 0.0610 0.0554 0.0497 0.0447 0.0399 0.0363 0.0329 0.0295 0.0261

EL. ENERl;lE flUU 0.0 0.0 0.0 0.0 0.0 DoD 0.0 0.0 0.0 0.0 0.0 0.0
~EYNOLDSlAHLtE-G4 2.570 2.610 2.332 2.090 1.904 1.707 1.535 1.375 10252 1.137 1.024 0.910
DRUCKVERLUST

U.E+Ol N!III.-Zt
Ges.x. 896.9'"") 1643. 1862. 1494. 1214. 1002. 810. 651. 524. 434. 352. 280. 215.
BIS x. 112.6'""' 378. 382. 304. 250. 207. 168. 1*. 108. 90. 74. 59. 45.
BIS x- 244.6(111111' 451. 457. 365. 300. 249. 203. 164. 132. 111. 91. 74. 57.
81S x- 382.600" 711. 720. 576. 476. 397. 323. 261. 212. 179. 147. 120. 93.
BIS x- 517.6(111"' 1041. 1059. 846. 697. 579. 471. 381. 308. 257. 211. 170. 134.
81S x- 672.6(111111' 1425. 1441. 1155. 951. 791. 646. 521. 420. 353. 290. 234. 182.
81S x- 797.6(111111' 1550. 1568. 1256. 1033. 858. 699. 562. 455. 381. 312. 250. 195.
EINTR.DRUCK (BAR) 39.62 39.54 39-'t9 39.49 39.~ 39.35 39.35 39.28 39020 39.19 39.10 39.10
EINTR.TEIII'. GRADC 178.0 173.0 173.0 174.0 173.0 173.0 173.0 171.5 170.0 169.0 166.5 164.0
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DATUM 13.03.H15

VI:RSUCH NR.. 1 , 3 4 5 6 , • • 10 11
CURCHSA , Z (KG/5J (1.2309 O.U69 C.152f 00123C O.09d7 0.0793 C.C636 0.0518 0.0420 0.0345 0.021:0
EL. ENERGIE IK'liJ 125.2 101.6 85.~ 11 .1 58.7 47.1 38.4 30.6 25.4 21.1 17.3
.AERHEENERGIE(K'Ii) 1211.4 Hl2.7' H. S 11.& 58.8 "'6.'" 31.8 29 .. " 24.6 20.1 16.l:
~AEKHEBIlANlIO/O) '.6 1.1 O. , 0.6 0.0 -1.4 -l.5 -2.2 -3.1 -4.8 -2.1
AiY~GlDSlAHl.E-04 1.061 5. 'lCl ".6E I 3.765 3.006 2.415 1.<;48 1.5111t 1.282 1. (15.3 C.859
ORUCKVERlUSr

U.E+CI h/l'("2)
GE S.);= &56.9IHHI O. O. O. O. 3825. 2570. 1617 .. 1140. 746. 521. 331j1.
BIS X= 11.2.6114"') 3061. l2SC. 154<;. 1031. 683. 475. 313. 213. HZ. 10C. 66.
815 X= 244.6(H~J 3062. 2691. 1826. 12lS. 811_ 568. 316. 251. 172. 122. 61.
BIS ;'1(= 3tl2.bCM~J 56eJ. "'''''8. 302B. 2029. 1341. ge6. 601. 411. 275. lCj4. 130.
815 X= ~11.6tHH) 9034. 6631. 4644. 3091. 20)4. 131l1. 903. 616. 410. 268. 192.
81S x~ 612.61HHI .13262. S6';0. 62<:4 • It316. 2dH. 193". IZ84. 811. 581. Hl. Z72.
BIS x'" l'H. 6 ("'!C) 14883. 10152. 1280. 4830. 3172. ZIZd. Ilt02. 951. 630. 442. 294.
EINTH..DRUC;;K (SARI 40.24 :!'i.H 39.37 3';.18 39.23 38.93 38.,,9 3B.4~ 38.4" 3B.H 38.12

" R .. R'O 1
NR NR. PO' PO,

C",HJ (GAD,GUC <

I B3 645.9 210 318.1 374.3 315.1 374.4 384.4 381.2 316.3 313.5 371.1 314.6 314.1, 63 835.1 210 31't.0 311.5 313.0 312.5 382.1 380.2 316.0 313.1 318.3 316.11 317.1
3 B3 624.3 210 311.C 311.4 313.4 312.3 383.1 380.3 316.1 313.3 318.0 316." 316.1
4 '4 645.9 210 345.2 341.03 ]40.1 ]]9.9 ]52.8 349.9 0344.0 3'10.3 343.0 340.1 3~8.4

5 03 63~.1 210 346.1 341.2 341. 1 340.1 352.. 3 349.6 344.5 340.8 3ft4. " 3.fo12.1 31t0.E
6 03 624.3 210 HO.] 331.8 336.t 336.8 349.6 341.6 342.1 338.3 341.6 339.3 338.0, .6 835. J 210 3dO.5 318.3 318.1 J 11.8 388.1 384.5 311.9 312.1 316.0 314.2 312.5

• .6 (146.1 210 3dl.6 3CO • .fOI 31:10.0 380.5 389.9 385.1 319.6 315.2 319.2 311.9 316.", ,. 824.5 '7e 363.1 380.6 380.2 319.9 388.6 384.6 318.0 313.5 318.0 316.5 316.0
10 ,. 646.1 210 344.1 341 • .2 340. a 338.9 346.6 344.8 331.3 333.3 335.6 333.4 332.0
12 '6 624.5 '70 HO.6 338.2 337 .2 3.3 1.1 350.2 346.4 331.'i 333.6 336.3 334.3 333.E
13 121 a40 • .1 30 405.5 "01.5 "00. e 4"2.d 412.3 401.1 •••••• •••••• ....... 191.1 396.4
14 .l.l.1 835.4 30 .foI01.6 402.8 402.9 405.1 414.4 409.3 .foIO.fol.'i .foIOO .5 403. 1 3'i9.1 3'i9.2
15 '" 8Z4.6 '0 406.'i 402.1 402.4 404.2 413.0 401.8 403.6 3'i'ii.6 402.1 3'i8.6 3'ii8.0
16 "1 o.foltl • .2 30 366.3 361.1 360. :3 360.S 304.2 360.4 351.1 356.2 3S8.5 354.2 3'53. C
11 121 635.4 '0 363.2 356.1 3S1.3 356.8 361.3 351.9 355.5 355.0 358.1 354.1 352.8
IB J"l 6,24.6 '0 J61.3 ltl.l 35S.'i 356.8 362.8 358.4 35'1.0; 353.5- 355.6 351.4 H'il.It.. 12 84b.l .0 385.0 384.0 380.3 31'i.d •••••• •••••• 316.9 •••••• 315.1 372.4 369.2
'0 " 8H.3 '0 381.6 361.6 311.2 318.3 Jd5.8 381.6 J15.1 311.8 314.5 312.0 368.6

" " 8240.5 '0 311.1 313.t 3H.C 314.4 :31J1.6 371.1 311.9 368.6 370.9 36tl.5 365.5
22 12 646.1 '0 341.8 3'tl.l 340.t 339.9 343.4 340.8 334.1 332.6 333.6 331.3 321.5
23 " 635.3 <0 346.0 340.6 3]9.1 .3 3Ci • .3 342.3 339.5 333.1 331.1 333.1 .330.1 327.3
24 " 624.5 SC H5.5 3J9.5 331.1 336.5 .339.3 336.9 330.3 329.1 330.2 321.8 324.1
25 01 846.1 150 405.1i IiOI.t -lt02.S 'tC 3 .3 410.1 406.1i 400.5 395.5 398.1 396.0 393.2
'6 61 t 35.3 150 'tO 1. 0 402.5 403.4 403.9 411.1 401.3 401.3 3ili6.3 399.3 391.8 3S5.C

" 61 824.5 15. 404.5 4CO .1 'iOO.5 400.6 401.9 't03.9 3'ii1.1 392.9 396.3 .395.1 3Ci2. 'i,. 61 o.folb.l 150 311.5 361.1 3tS.5 HS.5 309.t 366.4:' 359.1 356." 358.9 356.0 ]',j].O,. 61 635.3 150 313 .5 368.1 361.3 366.3 369.6 366.0 359.1 355.9 358.4 356.5 353.2,. 61 b24.S 150 36.fo1.0 .HO.l 35';.6 359.3 363.8 360.3 354.0 351.1 353.6 352.2 3't9.3

" 110 1145.1 '0 •••••• "..... •••••• 395.1 402.0 400.0 3'i1.3 39S.1 391.1 •••••• 311)4.6
32 110 83.fo1.9 30 -403.8 3'i9.4 400.1 402.6 -412.~ -'108.1 403.0; 400.0 403.6 399.1 J';8.2
33 110 1124.1 30 't05.3 4(;0.1 .foIO I. 'i 403.1 413.1 410.4 .foIOS.'" ""01.9 405.4 "0 1.1lö 4Cl.3
34 110 645.1 30 313.3 368.9 368. 'i 36'i.9 380.1 ]11.9 311.1 ]61.2 368.6 364.3 361.7
35 110 634.9 30 31Z.6 366.9 368." 36';.6 38".0 360.4 313.9 369.4 311.2 366.6 364.1
36 110 624.1 '0 368.4 365.3 364.6 36 5. ~ 311.3 314.6 368.0 364.'ii 366.8 302.1 360."
31 42 646.03 150 Jaft.3 381.1 318.5 318.6 3ö9.3 384.ofi 316.1 311.9 31J.'i 369.5 366.6
30 42 635.5 150 3t12.3 318.1 311. " 311.5 385.6 381.0 313.9 .310.8 373.2 369.2 366.1
3. 42 tl24.1 150 383.0 319.0 318.0 311.4 3d5.0 379.8 313.0 369.9 HI.'i 368.0 365."
40 42 o.folo.J 150 346.3 H2.3 338." 331.1:1 340.9 336.1 .3 31. 4 330.2 331.9 328.8 326.5
41 42 635.5 150 346.1 3412.4 338.S .3 38.2 340.1 336.0 331.9 330.4 332.1 329.5 326.0;., 42 024.1 150 HZ.4 331.6 334.'; 3H.l 331.5 333.2 ]2 __ .4 328.1 329. e 321.3 32".6
4J ., 840 • .1 '0 381.2 382.'" 381. € ~61.0 390.0 384.1 311.6 312.9 314.1 311.6 368.5.. 6' 835.3 30 388.2 382.1 381.5 361.8 389.6 383.1 ]11.2 312.8 31'1.9 312.3 369.6

" 6' d24.5 30 388.1 38'1.0 381.4 181.5 3ö9.4 382.9 316.8 312.5 314.0 311.0 368.2
46 6' 046.1 30 340;.2 3406.2 34.1.4 3 .foIl. 8 34 S. 5 340.6 335.1 334.0 334.6 332.2 329.2., ., 635.3 30 351.3 348• .2 344.5 3"'3.4 34S.1 341.1 336.4 ]34.2 335.3 332.3 329.5
40 6' 64!4.) '0 lS4.C H'ii.4 345.1 343.5 344.9 339.9 335.4 332.8 333.8 330.4 321.5.- 0' «:146.1 1~O 411.'i ""C1.5 4C1.6 408.3 418.2 413.3 "01.9 402.6 4005.3 .foI02.'ii 401.4
50 6' 835.3 150 411 • .3 408.1 4C9.2 410.6 420.8 415.8 40 1l.1 40S.5 408.6 4006.2 405.6
51 0' 6.14.5 150 401.2 4oC3.8 40".C 406.0 416.5 412.2 .foI01.8 402.3 405.8 .foI01.8 4C3.8

" 6' 040.1 150 310.3 361.3 366.C 3H.5 319.1 315.1 3U.t ]63.9 366.2 363.S 361.2
53 " 63S.3 150 366.9 366.1 365.1 365.5 315.1 312 .2 366.5 36.1.8 364.3 362.1 360.2
54 0' 6.24.5 150 Jo'ii.l 365.5 364.2 36".3 313 • .3 369.1 363.1 359 • .3 362.1 359.8 358.1

" 60 t1"'':'.3 330 391.li 3'i4.0 3'i4.'ii 3'J5.1 401.0 401.a ]0; __ .1 JCil5.5 398.6 ]95.'" 3'i3.3
56 60 835.5 330 396.3 393.6 3'i4.S 396.0 401.4 4003.3 401.1 3'ii1.'1 "01.5 398.5 3H.2

" 60 824.1 33" H3.1 30;1.8 3'>2.1 3'ii3.6 .foIO",.2 401.0 398.8 3'i5.6 399.6 396.4 3'i4.'i

" •• 6.fo1o.3 370 359.1 355.40 353.3 353.1 3b1.2 363.1 359.8 356.6 358.6 35",.9 352. I

" 60 635.5 HO 351.C J53.3 351.1 351.3 304.5 361.7 358.1 355.6 358.1 35",.1 352.2
.0 60 62,..1 330 356.. 0 352.1 3"9. I 348.7 ]61.3 358.1 3511.2 351.1 353.9 350.8 348.3
61 1.20 846.2 '0 385.9 362.1 319.S 311.3 388.1 382.6 311.1 312.3 314.6 310.6 367.1
6' 120 835." '0 3d5.4! 381.9 319.1 318.3 385.8 381.1 316.1 373.4 316.0 312.40 310.5
63 120 8H.6 <0 385.9 381.6 319.8 .3 11.8 38"'.3 380.0 315.3 372.2 314. t 371.0 369.2
64 120 6'16.2 <0 348.6 343.5 34(j.'i 336.5 Hl.1 339.5 335.1 334.2 335.9 332.40 330.1
65 120 635.4 <0 3U.l 343.1 339.~ H8.3 342.0 HO .. '" 336.2 334.9 336.9 333.6 332.1
66 120 624.6 '0 341.1 H2.3 338.3 ]38.0 340.4- 338.6 334.'1 332.6 3H.6 331.5 330.1
.7 57 8"'0.3 210 401.0 3li7.1 30:;5.1: ]Ci6.6 400.'ii 398.5 395.5 392.1 396.1 394.2 31io3.1
68 57 835.5 210 402.'i J'i8.5 391.5 398.2 408.2 40".6 400.5 395.9 399.8 J'9a.6 3118.2

•• n 824.1 210 399.6 395.6 394.1 3'i5.5 405.0 "01.9 3'i1.1 3'i3.2 396. 'i 395.9 395.2
70 n 6400.3 210 368.4 364.1 361.5 361.1 310.6 366.1 36C.6 356.5 358.1 356.9 354.1
11 ., 035.5 210 37Z.1 361.3 364.6 364.6 315.9 311.4 364.8 359.6 361.5 360.4 358. 1

" S7 624.1 210 366.1 361.1 35'i.1 360.0 312.5 368.0 361.5 356.1 358.0 351.1 35". e
15 0 0.0 0 205.5 2C1.2 2C2.8 2C2.1 205.1 206.2 2CCl.'i 204.1 203.8 2Cl2.8 199. 1
17 0 896.9 0 312.5 312.8 311.8 314.0 319.5 318.8 315.1 315.1 316.6 31S.1 314.4

" 0 ~3U.o 210 22E.C 228.2 224.1 224.9 243.8 2042.0 235.3 232.8 231.3 229.8 226.';
.0 0 430.0 210 22'i.1 229.4 225.5 226.1 246.8 245.0 236.8 232.9 231.5 231.1 228.6

" 0 63Cl.6 210 262.1 262.3 259.2 260.1 •••••• 296.2 284.9 216.5 214.6 212.6 269.5.. 0 630.0 210 262.1 262.3 259.3 260.5 278.-4 216.1 26'i.3 265.6 265.5 265.1 263.3
<0 0 ölO.6 '0 298.4 2'i9.1 3eo.!: 3C2.5 319.1 311.2 33C.B 319.2 318. 'i 311.4 '313.8
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DATUM 18.03.1915

VI.SUCH NR. 21 22 23 2. 2. 2. 21 2. ..
DURCHSATZ I KG/SI 0.2152 0.1720 O.11tl6 0.1138 0.0918 Q.0154 D.M91 0.0392 0.0310
R. ENERGIE (KM. 210.1 169.1 UZ.T 113.6 93.6 19.9 52.6 41.1 n.z
WAERMEENERGIEIKWI 2:05.6 165.3 139.1 111.0 89.9 11.2 48.1 39.1 30.5
VAERME8IlAHZIO/O) -2.2 -Z.6 -2.1 -2.3 -3.9 -3.0\ -1.5 ..... -10.8
REYNOLDSZAHLtE-01t 6.312 5.05.. 4>.l~O 3.33'" 2.673 2.186 1.421t 1.135 0.899
DRUCKVERLUST

U.E+Ol H/M••2)
GES.X- 896.9{MN) O. O. O. ". 3198. 2593. 1174. 761. 506.
115 Xa 112.6114141 2909. 1949. 1319. 9U. 633. ,.49. 210. 131. .2.
aU X- 20\4.61"". 3061. 2296. 1519. 1089. 151. 536. 250. 161. 112.
81S X. 382.61""' 5403. 3845. 2605. 1808. 1248_ 863. It02. 266. 181.
IIS X- 511.61"141 8104. 6024. 4013. 2809. 1930. 13Z8. 611. 405. 269.
815 X.. 612.611'1") 12199. 8730\. 5907. 4052. 2181. 1908. 867. 511. 384.
81S X- 191.6IM"1 14444. 9114. 6517. 4501. 3081. 2106. 951. 631. 419.
EJNTR.ORUCK IBARI 40.50 39.91 39.62 38.10 31.80 37.80 31.46 31.04 35.99

n • AX "0 1... ••• POS POS
IMMI IGRDIGRAD C

1 •• 845.9 210 468.9 1t18.0 479.8 416.3 477.6 489.1t 488.0 489.8 491.9
2 •• 835.1 210 1t-71.6 1t-79.0 1t-8Z.6 417.8 480.1 492.4 491.7 1t95.0 498.0

• .. 824.3 210 468.4 480.2 484.6 478.4 481.0 493.6 492.6 495.7 499.0

• •• 645.9 210 439.4 448.7 452.7 447.1 "9.5 461.2 459.1 4bO.4 460.6, •• 635.1 210 440.2 450.9 453.4 450.0 451.8 463.1 461.8 463.5 464.0

• •• 624.3 210 437.9 "6.8 449.9 446.4 "8.8 459.9 458.9 460.7 461.4
1 •• 835.3 210 "53.1 455.2 "6le5 457.9 461.2 413.7 474.7 477.9 419.8

• •• 846.1 210 4-71.1 482.6 486.8 482.7 484.3 495.5 492.9 495.2 496.6

• •• 824.5 210 "'13.1 "'83.9 "87.3 482.9 483.3 494.8 491.9 494.3 496.2
10 •• 646.1 210 440.5 450.5 453.2 448.1 "9.1 459.6 455.8 456.9 451.3
12 •• 624.5 210 432.5 439.9 44le7 438.4 "'39.8 450.8 449.2 451.3 it54.2
14 121 835.4- .0 502.2 510.4 515.1 510.0 510.9 524.0 517.5 511.5 518.6
U 12' 824.6 .0 502.0 509.7 514.2 509.3 510.2 523.1 516.8 516.8 517.9
16 121 646.2 .0 463.9 413.9 476.0 471.6 412.5 483.5 418." 478.4 411."
17 121 635.4 .0 460.'" 412.3 415.6 41\).1 472.0 't83.3 478.8 419.3 418.6
18 121 624.6 .0 "'6"'.7 "'75.3 411.2 471.1 472.3 483.0 416.5 477.0 415.6
l' 22 846.1 .0 476.8 487.5 491.4 484.4 484.9 495.0 499.4 490.1 489.1
20 22 835.3 .0 415.5 485.9 488.7 484.0 484.7 495.5 490.1 491.0 490.5
21 22 824.5 .0 472.2 480.1 404.9 419.8 481.4 491.1 486.8 488.0 487.3
22 22 646.1 .0 441.1 456.2 459.0 454.0 454.8 463.0 451.~ 451.8 455.7

•• 22 635.3 .0 445.3 451.7 459.6 454.2 454.4 462.S 458.1 458.4 456.4
2. 2. 624.5 .0 445.4 456.5 451.8 4S2.1 452.3 460.8 455.8 455.6 453.8.. •• 846.1 150 496.2 506.5 510.9 505.8 506.7 517.2 511.4 511.S 510.4
21 •• 824.5 1.0 "'95.5 504.8 509.3 503.4 50"'.6 515.6 510.4 Sll.6 511.1
2. •• 646.1 1>0 ",66.3 417.2 480.9 475.1 415.6 485.4 419.5 479.5 417.2
2' •• 635.3 1.0 "'68.9 4-78.8 482.6 416.1 476.5 486.1 480.0 481J.5 418.4
'0 •• 624.5 1>0 460.7 470.4 475.6 410.9 471.1 480.7 475.3 476.3 475.l
31 UO 845.1 .0 502.2 505.8 501.3 5C6.5 50B.l 520.5 515.1 517.0 518.4
3Z 110 834.9 .0 502.0 510.0 515.4 510.0 510.9 523.3 517.0 518.2 51e.4
33 110 824.1 .0 504.8 511.8 518.9 513.0 514.2 527.1 520.0 521.7 522-'"

" 110 645.7 .0 471.6 413.4 480.0 476.3 417.7 490.1 482.3 482.8 481.6
35 UO 634.9 .0 473.1 463.9 411.8 47\1.2 471.8 485.6 419.5 481.2 481.4
36 110 624.1 .0 469.3 "'10.6 476.0 472.3 413.9 481.0 480.5 481.2 481.2
31 .2 846.3 1>0 481.4 480.2 484.9 479.1 480.5 492.9 481.0 481.3 485.2

•• .2 835.5 1.0 480.0 484.0 489.4 485.2 485.9 499.0 492.2- 491.9 490.1

•• .2 824.7 1.0 480.0 482,.6 488.0 483.3 463.7 496.4 489.8 490.1 486.2
'0 .2 646.3 150 444.1 452.6 455.4 45lJ.6 451.2 461.4 456.1 451.2 455.4.. .2 635.5 150 445.4 454.6 455.7 451.7 452.5 462.4 458.0 458.4 456.9
'2 .2 624.7 1.0 4"'2.7 451.6 453.7 449.0 450." 460.Z 455.8 45"6.9 45't.6
4' .. 846.1 '0 48).0 488.7 492.9 487.0 488.Z 499.9 492.9 492.9 490.1.. .2 835.3 .0 484.7 489." 492.9 488.0 489.1 500.6 493.8 494.3 491.1.. .2 824.5 .0 485.6 490.3 492.6 487.\J 488.2 499.7 492.4 492.9 490.1.. .2 646.1 .0 446.9 458.8 459.8 454.9 455.6 465.3 459.3 460.1 451.7

" .2 635.3 .0 448.0 460.3 4bl.5 455.8 456.3 466.3 460.5 461.0 458.3... .2 624.5 •• 450.0 461.3 462.1 456.4 45b.5 465.8 459.5 459.6 456.9

•• 82 646.1 '50 501.8 508.3 514.2 5(,'"9.3 5l0.0 521.9 515.8 '16.8 517.'
'0 ., 835.3 150 507.9 512.8 518.9 514.4 515.6 528.2 522.4 523.3 525.9
51 .2 824.5 150 5D2.2 ...... •••••• •••••• •••••• •••••• •••••• .,..... ••••••
52 .2 646.1 150 469.3 459.8 461.4 465.1 465.5 418.9 473.2 415.6 417.0
53 .2 635.3 150 466.S 471.3 471.1 472.4 413.2 484.4 478.6 480.2 4aO.7.. ., 624.5 1>0 467.9 470.8 lt16.6 471.8 472.0 482.8 477.2 418.6 479.1.. .0 846.3 330 492.9 •••••• •••••• ...... •••••• •••••• •••••• •••••• ••••••
50 • 0 835.5 3.0 494.8 5t)G.1 5l)7 .2 503.7 505.8 519.1 514.!J 516.5 518.4

" .0 824.1 330 493.1 501.1 501.6 503.9 506.2 519.6 514.2 511.0 518.2,. .0 646.3 330 459.4 454.0 46Q.9 458.2 459.9 471.8 461.5 469.8 410.2,. .0 635.5 330 "'58.3 458.4 464.6 462.3 463.5 lt75.6 471.1 473.7 473.4
60 .0 62"'.7 330 456.5 456.1 462.5 460.1 460.6 472.7 468.2 410.4 470.1
61 120 846.2 '0 418.6 •••••• •••••• •••••• •••••• •••••• •••••• •••••• ••••••
62 120 835.'" • 0 478.4 "'83.5 481.7 482.6 483.5 496.2 489.6 491.9 490.8
63 120 824.6 90 480.0 485.4 489.6 484.0 485.Z 491.3 490.8 492.9 491.2
"' 120 646.2 .0 4-47.4 "'58.6 459.3 455.1 455.7 466.7 460.1 461.3 459.2
65 120 635.'" .0 448.2 458.0 459.2 455.3 456.8 1t61.5 461.2 462.1 "'60.7
66 120 624.6 .0 4",6.6 458.1 458.7 453.6 455.8 465.3 459.5 460.5 459.0
.1 91 846.3 210 492.9 504.8 507.6 503.2 505.310 518.2 512.3 51'1.3 511.0

•• 97 835.5 210 496.6 503.0 505.5 501.3 503.0 517.0 512.3 514.7 515.4

•• 97 82",.7 210 "'94.1 500.6 503.0 499.4 500.6 514.4 509.7 511.6 512.3
10 91 646.3 210 "'64.6 410.4 472.3 461.7 468,.6 480.2 474.6 415.6 475..6
11 97 635.5 UD 41(1.2 468.2 469.3 464.6 465.8 477.9 473.9 475.3 476.3
n 97 62",.1 210 466.3 465.8 466.7 462.5 463.7 475.8 471.8 473.4 474.1
15 0 0.0 0 201.6 199.9 199.1 2\)0.6 205.3 205.6 208.3 208.1 209.1
11 o 896.9 0 385.'" 384.6 388.9 388.2 393.8 402.4 398.8 400.2 398.1
19 o "'30.6 210 326.4 341.2 347.7 346.4 349.3 356.8 356.0 356.4 355.oft
.0 o "'30.6 210 320.0 346.1 3",7.3 346.0 348.4 355.6 355.3 356.Z 356.0
.4 o 630.6 210 362.1 38"'.7 386.2 384.5 381.9 395.9 394.1 394.9 394.9
.0 o 830.6 .0 318.3 420.8 424.0 "'21.5 423.6 432.0\ 429.9 430.0 430.4
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DUUI1 19.03.1li15

VERSUCH NR. .. .. .. •• .. .0 " .8 .9 50 51
DURCHSATZ IKGISI 0.2151 O.U91 G.1l8S 0.1112 0.089) 0.0718 0.0581 0.0"'13 0.0381 0.0320 0.0260
EL. ENERGIE UWI 238.6 1~1.9 160.5 131.5 109.1 91.8 14.1 61.2 SO." 42.1 33.1
WAERMEENERG1EIK.J 236.9 189.1 151.3 128.0 103.3 83.9 66.4 53.4 43.9 31.4 2ljJ.i:
~AE~HE8JlANZCO/OI 0.2 -1.5 -2.0 -2.6 -5.3 -8.6 -10.5 -12.7 -12.9 -11.2 -12.Q
AEYNOlDSlAHl.E-O"" 6.262 4.'5i42 4.021 3.226 2.591 2.066 1.611 1.366 1.107 O.li26 0.154
DRUCKYERlUST

Il.E.U N/H"ZI
GES.X:o 896.91""1 O. o. o. O. "255. 2831. 1920. 1.323. 'ilJO. 638. "'24.
81S X- 1Jl.6{HIU 3058. 2134_ H1O. 1001. 689. 413. 326. 225. 161. 112. 15.
DU x- 24"'.61HI1I 3060. 2512. 1138. 1181. 818. 572. 312. 214_ 194. U8. 93.
815 x- 382.61"'U 5696. 4219. 2922. 1991. 1366. 915. 629. "42. 314. 220. 151.
81S x- 511.6IH"' 9024. 6669. 4590. 3118. 2125. 1425. 968. 612. "78. 333. 22".
81S x- 672.61""1 13113. 'i745. 6122. -'liS6G. 3101. 2068. 1410. 978. 690. 479. 321.
BIS Xe IU.6IH"' 15139. 10968. 1532. 5083. H52. 2308. IS52. 1071. 75". 525. 34'i.
EINJR.DRUCK IBAR' 35.21 35.11 34.11 33.54 32.66 34.12 311.31 33.93 30.19 30.65 3e.55

1f • AX 'AD

". ".. PO, PO,

11'"' CGRDJGRAD C

1 83 1l,,5.'i1 210 521.3 516.3 521.11 528.5 532.9 531.11 5.35.3 531.8 5'tl.9 552.8 553.5
2 83 8]5.1 210 528.5 515.6 531.3 532.2 539.0 545.8 54-'li.6 548.'" 559.2 571.3 512.9
3 83 1124.3 210 53"'.1 517.2 535.3 531.6 5"].2 550.1 549.3 552.6 563. " 515. f 516.C

• 8. 645.9 210 414.'" "'86.6 "'73.4 ft 15.1 "77.0 "IH.2 416.1 417.0 "80.9 486.8 4U.4
5 83 635.1 210 473.1 486.6 "111.1 415.1 "78.'8 484.0 480.5 "81.4 485."i 493.t 4'i2.2
0 83 62't.3 210 "65.6 't83.1 "66.0 <\68.2 04111.6 477.0 413.9 47't.8 't 79.1 't86.6 'tES.S
1 90 ll35.3 210 531.5 518.9 535.0 536.0 538.8 508.1 508.3 512.6 5.1i2.5 549.6 5til.1
8 90 1l"6.1 210 5B.9 523.3 5"6.3 5"5.8 54 li- 1 554.0 550.1 552.4 558.2 566.1 566.4
9 90 82".5 210 5"6.1 523.8 5"'1.4 5U.5 550.0 553.8 550.5 551.9 558.5 567.1 5t7.6

10 90 6"6.1 210 "68.6 "83.3 461. 1 466.0 "67.0 413.1 468.6 "68.2 ti66.1 411.6 "'69.6
12 90 624.5 210 463.1 481.1 464.2 463.1 ti64.9 468.6 "63.0 463.8 "'69.1 415.6 416.0
14 121 835.4 30 615.5 558.5 616.2 611.2 623.3 625.6 615.8 612.7 620.0 626.1 623. I
15 121 824.6 30 613.2 551.8 613.'" 6141.1 620.2 622.6 61tt.1 611.5 618. 1 62'" .2 620."i
16 121 6./i6.2 30 511 • ./i 506.9 505.8 505.3 509.3 520.0 515.6 514.9 512.3 515.1 510. "
11 121 635 .. i' 30 501.2 504.1 502.0 503.0 506.9 519.1 516.1 515.B 515.1 518.1t 513.1
18 121 621t.6 30 5l.1i.0 501.2 506.2 506.5 501.9 518.2 512.3 510.9 509.0 512.6 50B.l
19 22 8,.6.1 90 543.5 522.'1 542.5 5"'0.1 543.9 549.1 521.2 5"2.5 51t2.5 5"5.3 540.C
20 22 635.3 90 5" 1.8 521.9 543.0 542.1 5Itlr." 550.1 5lr6.5 5"6.5 5,.6.tl 551.0 5"5.6
21 22 El".5 '0 533.6 519.1 531t.6 536.4 538.1 542.1 538.3 539.0 540.0 545.1 539.5
22 22 61t6.1 90 "12.7 "87.5 461.9 467.0 461.0 471.8 1t61.5 "66.3 ti62.0 ,.65.6 "60.1
2J 22 635.3 90 "80.1 "87.1 "68.111 466.1 "66.1 472.1 "'68.0\ "61.9 "64." ./i68.4 463.'i.. 22 624.5 90 411.3 48".1 "6).0 461.U "61.5 468.2 "62.7 462.2 -4159.2 462.2 458.4
25 01 8./i6.1 150 5811.7 545.8 592.1 593.9 596.9 600.1 5'H.3 592.9 595.1 59a .3 5ll't.3
21 61 82'l1.5 ISO 588.5 546.0 589.4 590.3 593.9 600.2 594.3 593.4 597.2 602.8 6eO.l
28 61 61,0.1 ISO 516.8 510.. 0 514.9 !illt.O 515.6 526.6 519.6 511.9 513.3 515.8 511.1t
29 01 635.3 150 521.." 510.1 511.9 515.4 517.2 528.0 521.0 519.6 515. 'lI 516.9 515.6
3. 01 624.5 150 503.9 504.1 503.2 502.1 504.8 517 .2 510.1 510." 506.0 509.1 508.1
31 110 d45.1 30 605.9 60".9 607.1 605.9 612.1 616.0 595.1 608.5 616.9 624.9 621. e
32 110 834.9 30 603.3 60".1 604.9 606.3 611.1 615.5 606.6 606.3 611.5 618.3 619.5

" 110 824.1 30 611.8 613.2 613.2 613.9 619.1 624.1 61'41.6 614.8 622.3 631.3 634.6
34 110 645.1 30 529.9 529.6 528.0 527.3 532 .. 5 5""0.2 529 .. 9 529.2 531.5 534.3 529.6
35 110 634.9 30 531.5 531.8 530.6 529.6 535.0 539.1 530.1 530.'" 531.6 542.3 539.5
30 110 6,(:4.1 30 523.3 523.1 521.9 520.1 526.4 533.9 52".1 525.4 530.1 534.8 532.2
31 .. 8"6.3 150 551.2 551.1 548. I 5"3.9 5"'1 .. 1 5"6.1 538.5 539.3 51t5.6 5"7.0 531.6
38 .. 635.5 150 551.9 550 .. 5 547.0 5"3.7 5"8.4 555.2 541.0 5"1.0 549.3 551.4 5./i I.ll
39 .. 824.1 150 551.0 5,.9.6 5"3.0 51t2.3 545.6 552.1 54'l1.'lI 54./i.6 545.8 5"1.1 538.5
• 0 .. 6-'li6.3 150 467.0 "64.6 451.9 451.3 "58.0 "67.9 '16 .. 8 463.1 1t59.'Iil ,,62.1 451.1
41 .. 615.5 150 410.4 -'166.1 -'li60.2 460.1 ti60.5 H2.3 11165.3 461.5 463.1 466.5 "61.2.. .. 624 .. 1 150 463.2 459.9 453.1 453.4 "55.0 "67.1 461.1 ./i62.2 458.'5 11161.6 456.3
43 02 846.1 30 553.3 552.8 549.8 5./i8 .. 4 551.0 560 .. 3 551.2 551.0 54'1il.3 549.8 539.1.. 02 ll] 5. 3 30 561.0 558.1 555.6 552." 554.1 563.6 551t.2 55ti.9 555.4 557.3 548.6.. 02 824.5 '0 560.8 558.5 555.6 551.0 553.5 561.0 551.1 551.9 551.9 553.3 545. I
'0 02 6't6.1 30 41.3.9 oUI.3 "69.1 466.0 461.2 "11.0 410.2 410.1 "'66.0 461.0; 462.1
U 02 615.3 30 418.1 415.3 471.6 468.9 410.2 480.0 'tli:.l 412.0 "68.6 ,,10.6 "65 • .3
.8 02 624.5 30 484.9 1119.5 473.2 469.3 410.1 418.6 411.6 1t69 .. 3 "65.6 461.2 11162.0.. 82 8ti6.1 150 598.8 601.4 600.2 601.2 605.6 611.3 604.5 6C3.8 608.9 613.6 613.2
'0 82 835.3 150 610.0 H8.] 611.6 619.~ 624.1 631t.1 625 • ./i 62".9 630.3 639.8 t:ti5.6
51 82 82i'.5 150 605.2 608.0 608.5 611.1 611.6 •••••• •••••• ...... 626.1 637.lJ 6ti4.9
52 82 60416.1 ISO 511.2 520.0 516.8 511.0 519.8 524.1 516.1 516.1 521.5 52111.3 521.0
53 82 635.3 150 511.9 520.0 516.11 511.0 520.3 528.1 520.0 519.1 521.9 525.9 525.1
54 82 624.5 150 511.5 517.2 5H.2 513.0 515.8 52".0 515.4 515." 511.2 522.2 521. 5
55 00 8"6.3 330 580.0 581.'t 581.4 582.1 589.4 •••••• •••••• •••••• 594.3 602.1 603.5
50 00 835.5 330 581.5 591.1 592.9 595.8 604.9 601.5 600.5 602.6 616.0 627.3 636.0
.1 00 824.1 330 580.1 584.9 586.8 590.8 600.2 607.5 600.0 602.1 612.9 623.5 633.2
S8 00 61i6.] 330 498.0 4li9.4 "li5.2 "91.3 503.1 507.2 50 I. 3 502.2 509.5 513.5 510.2

" 00 635.5 330 "95.2 496." 492.4 495.1 502.0 509.0 50"'.4 505.8 512.3 511.2 511t.l
00 00 624 .. 1 J30 492.6 493.1 489.4 490.3 496.4 503.0 498.0 "';9.9 505.5 510.2 506.5
61 120 8"6.2 90 543.1 5"0.2 536.0 5H.6 538.1 •••••• •••••• •••••• 5"0.2 5"2.8 531.6
02 120 835." 9D 549.8 545.8 50\0.2 539.3 5"4.4 553.5 5"4 .. Ir 545.1 5"9.8 55".0 550.5
03 120 824.6 90 551.2 5-'liS.8 5"0.4 540.2 544.6 554.2 544.6 5H .9 5't9.] 553.8 5"9.3O. 120 6'to.2 90 1t14.1 410.1 "61t.4 "65.1 461.1 418.8 HI.3 410.2 468.9 Hl.8 "66.5
OS 12G 635.4 90 414.4 "'1.8 465.1 466.1 "70.1 "81.2 04114.1 H2.1 412.5 416.3 Hl.3
00 120 624.6 '0 470.'i 11110.2 463.0 463.0 'lI66.5 H8.1 470.9 468.4 04168.4 411.8 1,61.1
61 91 8"6.3 210 519.8 519.5 514.8 516.1 583.8 596.2 589.9 589.6 593.6 598.8 5'i6.2
08 91 835.5 210 SU9.9 589.6 55".9 586.) 593.2 602." 596.5 596.1 605.4 612.7 611.3
09 S] 82".1 210 583.8 583.3 580.2 580.9 581.5 596.5 590.1 590.3 598.1 605.2 603.5
1. 91 646.3 210 512.3 513.5 510.2 508.8 511.1 517 .1 510.9 510.0 512.6 516.5 510.1
'1 9J 635 .. 5 210 524.3 522.9 509.3 517.5 519.6 522.9 515.4 515.8 521.2 525.1 522.6
12 " 624 .. 1 210 514.1 5B.5 510.2 509.0 511.4 5U.9 501.6 508.6 514.2 519.3 511.2
15 0 0.0 0 193.2 192.4 193.1 192.1 192.3 198 .. 2 200.) 199.5 191.1 192.9 1SIt. 'i
n 0 8lJ6 .. 9 0 "'06.'ii 406.8 1t1l.6 413.6 't14.1 42J.0 "20.1 416.6 "'13.J "11.8 413. 'i
19 0 430.6 210 232.1 23".0 231.9 233.5 23111.8 242.9 H2.2 21i0.l 236.9 2]8.1 238.';
80 0 "']0.6 210 235.9 238.1 235.6 236.6 236.5 2"2.9 2" I. 1 241.0 236.8 239.2 240."
8. 0 630.6 210 303.1 101.0 JC4.1 305.5 301.0 316.2 313.2 313.3 309.5 112.9 ]11.8
'0 0 830.6 90 396.0 ~{j]. 2 401.0 409.1 ./ii't.6 tiOl.1 405.0 401.0 "13.9 H6.1 411. S
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..TUM 20.03.1975

VERSUCH HR. .1 .2 .3 M •• •• • 7 •• •• 70 71
DURCHSATZ (KG/st 0.2132 0.1735 0.1396- 0.1123 0.0909 0.01.39 0.0589 D.Ma1 0.0390 0.0316 0.0250\
EL. ENERGIE (KW) 303.6 249.9 2OT.3 168.8 141.9 116.6 95.3 78.6 63.1 50.6 40.2
WAERMEENERGIEIKW, 300.1 249.6 201.6 162.3 132.4 101.2 86.1 70.3 57.1t 45.1 3502
NAER"EBIL~Z'O/OJ -1.2 -0.1 -2.8 -3.9 ....7 -0.' -9.7 -10.5 -9.0 -lC.9 -12.3
REYNOLDSIAHL~-o4 5.949 4.840 3.888 3.120 2.518 2.042 1.625 1.326 1.079 0.877 0.707
DRUCKVERlU$T

(1.E+OI N/"••2'
GES.X_ 896.91"") 0. 0. 0. 6866. 4809. 3303. 2288. 1607. 11)71. 726. 479.
81S X- U2.61111.'" 3066. 2218. 1528. lQlt8. 730. 540. 371. 263. 179. 123. .1.
IIS X- 2,".6(""' .3068. 2623. 1809. 1244. 880. 624. 450. 316. 217. 150. 101.
BIS X- 382.6(""' 5705. "25. 3063. 2094. 1481. 1048. 722. 511. 351. Z41. 163.
81S X- 517.6(MtU 9075. 7072. 4869. 3327. 2330. 1627. H24. 789. 537. 370. 245.
81S X- 672.6IM") 14090. 10473. 7227. 4929. 3447. 2399. 1654. 1167. 786. 543. 357.
81S X. 797.6IM") 16149. 11852. 8129. 5523. 3847. 2666. 1831. 1276. 865. 592. 391.
EINTR.DRUCK 18AR) 36.19 35.79 35.11 34.47 33.83 33.29 31.54 30.99 28.34 28.19 28.05

TE • AX RAO T
NR ••• POS POS

I ..., IGRD)GRAD C

1 .3 845.9 270 598.8 595.5 597.4 598.6 604.9 607.8 615.5 619.1 627.1 631.5 635.8
2 .3 835.1 270 607.3 604.7 609.6 bll.5 620.7 624.0 638.6 644.9 660.8 661.5 664.4
3 .. 824.3 270 620.0 615.8 619.3 620.9 628.2 630.8 644.2 650.5 664.8 666.0 667.5

• •• 61t5.9 270 551.7 547.2 545.6 545.6 549.8 549.6 558.5 559.2 SM.2 560.3 558.9

• .3 635.1 270 553.5 51t9.3 550.0 55tl.ß 555.2 555.,. 565.0 567.1t 576.5 571.5 572.5

• .. 624.3 210 546.7 539.7 540.4 541.6 547.0 547.7 557.5 559.6 569.0 564.8 566.2

• •• 846.1 210 633.2 631.3 634.1 633.4 638.8 638.1 649.2 651.5 665.5 660.1 659.6

• •• 824.5 210 637.2 633.9 635.8 636.7 642.1 6,.0.7 651.0 652.9 667.5 661.2 660.8
10 •• 646.1 270 550.3 544.9 545.3 543.7 546.0 542.1 549.1 548.9 554.0 5't6.0 545.1
12 •• 624.5 270 535.5 532.2 530.8 528.5 534.6 533.2 5"2.1 51t3.5 553.3 548.6 551.9
1. 121 835.4 3O 717.2 716.2 719.1 720.5 728.4 123.8 731.0 726.7 737.7 730.3 721t.l

I' 121 824.6 3O 719.3 718.6 721.0 721.7 729.1 721t.6 731.0 726.9 737.5 730.3 TZ3.6,. 12' 646.2 3O 606.1 600.9 597.9 599.1 604.2 603.1 608.7 605.6 610.6 601.4 595.3
17 12' 635.4 30 603.8 600.9 596.7 599.8 605.6 606.1 614.3 611.5 618.1 608.7 60Z.8
18 121 6Z....6 3O 612.7 605.9 601.2 602.1t 605.4 603.8 609.2 605.4 610.3 601.4 596.2
1. 22 846.1 .0 637.6 635.1 636.7 635.3 638.4 635.3 637.6 640.0 61t5.4 635.5 629.9
20 22 835.3 .0 641.4 61tl.2 641.2 641.4 645.2 641.9 649.4 648.7 656.5 646.6 641.4
21 22 824.5 .0 627.8 626.6 628.0 628.7 632.7 631.1 638.8 637.9 646.3 637.4 632.5
22 22 646.1 .0 557.5 550.5 550.7 549.1 551.0 547.0 551.0 5".4 551.0 54-le4 534.6
23 22 635.3 .0 56le5 554.2 553.3 551.2 553.3 550.0 55,..5 552.6 555.6 546.5 541.4
2' 22 624.5 .0 558.0 552.8 550.7 54-b.1i 555.9 558.9 559.4 549.8 593.9 597.2 585.9
2. ., 846.1 150 657.9 666.7 673.7 6n.o 682.7 682.0 689.0 686.8 694.0 684.9 681.6
27 ., 824.5 150 68lel 684.1t 687.3 687.8 693.3 691.6 699.5 698.8 108.8 700.4 697.3
2. ., "',6.1 150 b12.7 612.0 612.2 610.8 612.7 609.4 614.1 610.8 612.5 600.9 594.3
2. ., 635.3 150 620.0 617.6 618.1 615.5 617.2 612.5 617.9 614.8 617.9 607.1 602.1
3O 61 62.... 5 150 601.6 599.8 600.9 599.3 602.1 598.6 6.04.5 602.4 606.8 597.2 592.5
31 110 845.7 3O 711.9 707.0 710.5 708.8 714.5 710.7 715.2 7l7.b 728.9 727.7 7Z5.0
32 UD 834.9 30 708.3 707.4 709.3 709.7 716.0 711.7 718.8 716.2 724.1 718.6 714.3

" 110 824.1 .0 729.3 724.3 726.7 728.4 732.9 726.9 734.4 132.0 742.7 739.6 737.5
54 110 645.7 30 628.7 620.5 623.5 b24.2 628.7 624.5 631.1 625.9 63le8 620.0 617.2.. UD 634.9 3O 620.2 612.0 615.8 619.1 624.9 622.6 631.5 628.0 636.7 627.8 630.8
3. 110 624.1 30 616.7 609.2 613.6 615.5 620.2 618.1 625.6 623.8 630.8 622~ b25.9
37 42 846.3 150 627.5 616.2 614.1 608.7 616.2 616.9 626.1 626.3 633.4 621.9 610.3
3. 42 835.5 150 652.4 61t6.1 646.6 642.8 648.0 645.9 651.7 650.7 657.2 64....5 633.4
3. ... 2 824.7 150 653.6 645.9 644.' 6041.6 M'.. 64hl 6"8.7 647.5 652.6 640.5 629.9.. 4-2 646.3 UO 554.2 550.0 54-4.6 541.6 542.8 540.7 546.3 545.1 548.1 539.0 532.7
'1 42 635.5 150 557.5 554.2 547.4 545.1 547.0 5It5.1 551.2 549.8 554.2 544.4 539.0
.2 42 624-.7 150 549.1 547.9 539.7 538.3 5itO.9 539.5 545.1 54-4.2 5 ...8.1 538.8 533.4.. 62 846.1 3O 646.8 646.3 645.4 644.7 648.7 646.8 651.7 6lt9e4 653.4 640.5 627.5.. 62 835.3 30 662.2 656.9 655.8 652.6 656.5 653.8 659.3 658.1 6M.6 651.5 640.7
.5 62 821t.5 3O 664.8 661.0 655.5 652.9 656.5 653.6 657.9 655.3 661.0 647.5 636.9.. 62 646.1 3O 562.2 557.3 553.1 551.2 552.4 5-49.1 553.5 552.1 553.8 543.2 537.1
47 62 635.3 3O 570.1 563.6 560.6 555.6 557.0 554.2 558.7 556.e 558.9 548.1 542.3

•• 62 624.5 30 575.8 568.3 563.8 556.3 556.6 553.5 55b.l 553.8 555.6 544 .... 538.3

•• 82 846.1 150 689.9 689.9 692.5 694.7 700.2 699.9 7C7.6 707.6 640.5 707.8 702.8
50 82 835.3 158 732.7 729.8 732.& 733.6 740hO 137.7 74&.8 -.. 158.7 755.4 749.2
52 82 646.1 150 597.2 592.0 595.! 595.3 599.& 595.8 601.9 602.8 609.6 600.5 598.8
53 82 635.3 150 611.3 608.5 608.9 601.5 611.8 608.5 612.9 612.9 620.0 611.5 612.9
54 82 62".5 150 611.3 606.6 605.6 60le8 607.1 603.1 607.5 607.' 614.6 606.6 608.0
56 60 835.5 330 669.1 675.1 685.9 694.0 702.1 700.9 711.2 713.6 " ... 741.8 740.3
57 60 824.7 330 680.6 683.9 691.8 700.7 710.0 707.6 719.3 721.0 741.3 748.2 744.9
5. 60 646.3 330 56Bel '64.3 565.0 569.9 577•• 577.9 585.6 586.6 595.1 589.4 587.8
5. 60 635.5 330 572.7 570.1 570.6 575.3 583.5 584.2 593.4 595.8 601t.O 598.8 597.2
.0 60 624.7 330 567.1 56....1 565.0 567.8 576.2 576.5 584.9 587.5 595.5 589.6 587.8
.2 120 8".,. .0 63h3 633.6 633.4 630.8 636.7 635.5 642.6 641.1 653.8 646.1 641.4.. 120 824.6 .0 636.7 636.7 634.1 633.6 640.0 637.9 644.1 648.0 655.0 647.1 642.1
M 120 646.2 .0 '61.7 558.0 549.3 548.1 553.5 551.2 556.3 557.S 559.9 550.7 51t3.7.. 120 635.4 .. 563." 558.0 552.1t 552.1 557.3 555.9 561.5 563.4 565.9 557.5 551.7.. 120 62".6 '0 561.5 555.9 549.3 548.1 553.3 551.7 555.9 557.8 561.0 552.8 547.0
.7 978".3210 672.2 675.6 678.7 681.1 688.2 688.5 696.1 697.6 704.7 696.1 692.8.. 97 83'.5 210 686.6 686.3 688.2 690.6 698.' 699.0 709.' 711.9 723.6 715.7 715.5

•• 97 824.1 210 681.1 680.6 681.3 683.5- 691.1 691.8 101.9 703.5 715.7 707.4 707.1
70 97 646.3 210 600.5 596.2 592.0 590.1 595.1 592.2 599.1 599.8 607.5 597.2 594.6
n 97 635.5 210 611.1 60).3 599.3 597.2 601.9 600.2 607.8 608.7 617.9 608.9 611.5
72 97 62"." 210 58a.5 584.' 583.3 583.3 518.0 !S117.5 595.3 59h7 606.1 598.6 602.1... ° 000 0 202" 200.0 201.2 202.9 205.2 208.4 207.6 208.1 204.0 206.5 208.5
Tl o 8".9 ° 473.% 476.7 4-78.8 4-80.9 0\85.2 487.3 U8.7 489.,. 487.3 480.9 415.1
79 o 430.6 270 2049.3 250.4 24-8.4 250.7 25".2 257.7 258.& 261.1 260.6 261.3 260.4.. 0.30.. 210 249.3 251e1t 2"9.4 250.9 252.7 25'.6 255.9 258.5 258.1 259.6 260.0.. o 630.6 z10 341.0 343.9 342.2 343.7 3">7.0 :MI.6 350.4 3'2.9 355.2 354-.3 353.3
90 0830.6 90 ""6.8 "'6.6 459.7 46].6 40&9.3 469.7 472.8 ,,"0.2 464.7 460.7 452.8
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DATUM 25.06.10;15

YEIl~UlH >k. M " 63 b4 ., .. .7 .B .9 70 71 12 31
DURCHSATZ I KGJSI O.2Bl ).1881 0.11'i6 C.13S0 0.1126 0.0908 0.0135 0.0616 0,0481 0.0392 0.0321 Cl.0253 0.2355
EL. EIIER"I f lKW I 0.0 (.• 0 ,., 0.< 0.0 <.0 0.0 '.0 0.0 0.0 0.0 0•• O. ,
RE~~lULD SZAHL.E -0'1 7.797 6.319 '>.900 '1.111 3.833 3.099 2.521 2.131 1.6H 1.368 1.12t, 1.1.889 7.672
ORUCKVElllUST

Cl.E+C1 '1I~(I*21

GES. )(= 696.91101"1' O. O. 10051. 651 e. "318. 28M. 1924. IH3. 815. 544. 310. iZ". O.
BI ~ X: 112.611"1011 301>9. 2341. ZOll. 130 ~. 862. 596. 398. 211. 16f. 113. 77. .,. 3049,
BIS X· 2044.61I'MI 3()14. 2765. 2]80. 1545. 105. 691. H1. 328. 207. 136. ". • 0. 31.151 •
915 )(: 3e2.6(M~, 5569. 443:). 3~15. 2411. 1651. 1115. 719. 519, 321. 216. 148. ". 5607,
3lS x· ~17.61"M' 8156. 6603. 5684. 3l>65. 2"45. 11:22. 1095. 745. 413. 308. 214. 13u. 8882,
-31 S X= t12.6IMMI 12420. 9üa". 1189. snll. 3330. 2211. 14A6. lOH. 629. 1021. 288. 178. I 266fi.
Bl S 1("- 1'l1.6IM~1 13150. 99JI3. I353L. 54H. 3640. 23<;1<;1. 162... 10<;15. 6<;1 ... 453. 315. 19U. l'I091.
EIN1R.Of/U(.K tllAR I JA.b5 H.41 38.22 38.01 37.<;11 31.88 31.84 H.82 :n.93 38.14 38.32 38.31 31.1J1
cINTII.TlcllP. r.i<AOC. 191. "3 1119.3 t84.3 tE2. ( 17<;1.3 171.0 t 14.0 160,0 Ib5.5 162.0 159.3 151.11 191.8
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[.'TUM 25.Hol~;~

~l?~SUCI- t>ll.. I , 3 4 5 , 7 • 9 10
CUll.C"'S,&T Z Cl( GIS' fl.2t168 1j.16t5 f!.1363 'l. \P96 0.0')879 1).')105 0.0561 O.'H59 .... .,/361 U.Cl296

'L. ENERGIE (Kwl 1 ~ 1. 1 12~.(] 1114.') ~5. 1 10.3 51.9 "".a 3701 3-.1.6 204.8
W.aERHEEN(Il~IEIKwl 156. e 121. ~ }r.1.6 88.4 11.3 56.9 Ij~.l"l 3t.a 29.9 2".2
W,&EIlHf eTUNl (0'1' I 3.7 '" Z., 3.' 1.4 -1.1 •• 3 -0.8 -2.2 -tc 5
IlE,NOLCSUIi\.i'E- '14 &.2Jlr ~o"2" /je 129 3 0 319 2.651 2.131 1.7"6 J.39" l. 115 lI.90)
[flU(KVEAll.$T

11.[1") r./M•• ~J

c;F.S.)(= 8<;(:.9IM"'1 1. t. 841 ~o 5624. 3734. 2516. HE". 11'12- 139. "i94.
!!IS ,. 112.UH"'I 3"13. 211 ~o 144 -'e <)61. 647. 46~. 298. 206. UJ. ".
EIS ,. 244.EIHH' JPO. 2~"~. 1111. 1152. 774. 551. 3B. 299. Hit. 111.
BIS X= ~e2061HH I 5"51. "11')h 28-:7. \ 1384. 1255. 88'). S1Z • 3~1. .151. 115-
fiS X= ~11.EIHI1I n5<;1. 634 ~. 0021. 2888. 1'718. 1321. 80. '09'01. J81. t51.

'" ,. t1.2.61MMI 12€S1. H'it. H 1'10 4113. Znl. 1881. 1231. 8lt'h 55!l. 312.
m ,. l~i.tlt4HI 1.t;~9]. 1\l18~0 6e~9. 4586. 3ft4t: • 2H80 1358. I_I. 6(ju. <1,02.
EINTR.CRU(K ldl\p. t 3'0.81 H.2~ 33.13 33.49 33.15 32.41 lZ.02 !I.l~ 31.58 :;I.~;e

7E " " 'Oe

" NR. FOS 'OS
11'1"1 IGRDIl:RAO

I 63 e.. ~.S 21' 436.6 43 .... t " !1.3 43'].1 432.8 431.1 426.1 426.! 4~9.U ~0!104

Z 63 e3~o 1 21', 432.1 43'i.8 '121.6 4280 5 431.1 431.2 421.lt 421.8 lt32.3 43 I. 1:1

3 83 f'''.! '" 'I]lto 2 .. ? I.': 42<;02 429.4 4)'1.9 43:1.1 '126.5 121.~ 4H .... .. 3... 1
4 84 14~.~ 27" 388.8 385.1 3el.2 38".8 38e.9 319.2 314.1 3711.5 316.1 314.2
5 83 t 3~.1 21': 3€8.1 38~. 'I 382.1 38 '. 3 381.5 319.9 315.9 311.U H9.J ;11.1, 83 t ,4~ 3 27 3~". 5 ~81. ? 311.4 3160 5 377.1 315.9 312.(1 313.1 315.1 313.8
7 " e ~~. 3 21" 435.5 "32.3 429.'9 '129.3 "129. tl 426.11 ... 2(l.~1 'r20.U 41J.ll ":i:'.5

• 9. 8.t;6.1 21" '139. 'i I.! t. ~ "3'i.1 " }4.4 435.1 431.7 '126.1 421.1 4:?1.2 ";:).6
9 9. a24o~ 21,' 439.1 436.4 'i3".9 1,33.1 lt34.1 431.0 "25.5 426.2 lo3v.5 lo~ 1.1

1(' " t"6.1 27'; 3 Ee. 5 3E3.3 3el.5 31'i.l 'H9.3 315.3 370.U 370.1 311.9 31(l. t
11 " t?~ .3 21- 3€ 5.4 381.4 319.1 :3111." 311.9 31lt.6 31fl.l 311.1 3130 1 313."
12 " IH.~ ?1'l 1 €l.l 311. ~ 315.3 313.1 313.5 311).2 36 ~.6 366.6 31'J .0 Hh8
IJ 121 E41 0 2 YI 459.2 451 0 3 456.7 4570 2 4590 " 46·~.3 453.5 454.1 457.\1 "53.2
14 121 83'." 3'·1 46'io 5 462.1 462.9 463. S 'I66.1l "61.11 "6',.0) 461.0 ... 0." "ttl.CJ
15 121 8U.6 31 ......"''''' .,. .... _t .. Hit". 'I."''' •• .. '.1'1'1 UUU U,.... ,.. ......'" ...."'.".....
" 121 64t .2 3'1 413.1 40 E.' 4Ho] 41'].6 '1')3.5 41)2.6 3<;5.6 395.2 395." 3"0.3
17 "I n~04 !" '111.6 4\16.1 4'1'0.4 4"2.0;1 "1'].1 403.4 ]~1.0 3<;1.3 J9d." 3'/13. a

" 121 fili.6 ,.j 4U.f) li/l~. ~ ,,(12 ... 411".1 411100 4(1').4 393.9 393.9 39ft.'" 39lJ.l

" " €4t .1 90 43... 7 435. t 43~. 3 4330 2 432.8 429.5 li21.3 42~.' "22.1 41th4

"-' " E3~.3 9' 43E.l "3~. 4 435. :3 431. q 432.1) '029.4 421.1) 4;r I.v 423.8 "'V.3

" " eHQ~ 9' 4 J2.2 43.:1. , Ir29.1 426.A .I, 27. 2 425.') 416.8 "17.1 "'19.5 416. ;r

" 22 t 4t.1 " 39".') Je 1. 1 382.6 38.'~ 6 316.8 315.8 367.5 36106 361.7 3tJ.8

" 22 n~.3 9 ' 3'1 '.1 3E e. ( 382.5 33('.4 379. ) 315.1 367.8 J68.1 3tl;\.1 36".8
i4 22 t 24.S " 389. ) JE~o 3 381.1 ]17.7 )15.5 312.1 364.1 36".3 3t".S 3t\•• S

" " €lit 01 W 411.2 4t 9.2 461~'I 466.8 466.7 "6J.5 454.'1 45:. ;r 105S.,, '1S.<:.6

" 61 e ~ 5.3 15', 4;t.l lin.~ lt11.3 47 ..·• '1 469.7 lt66.6 451.6 -457.3 4t<J.3 liSE."
27 " € ~li. 5 15,1 413.6 410.1 468.5 4610 2 "66.6 463.Z 105"'.6 '05".\) "56.8 "55.1

" " tH.l 151: 421.8 .. 11. :: "13.b 412.7 '0\1.'1 lt01.6 4f)Q.O 399.1 399.8 ::"t. t

" " t 3~.3 15'. 418.11 1.15. ~ 411. A 411.8 410.5 ltn8.1} 4l'tI.1 399.9 4ln.2 ::<;8.6
31' " fi".5 15' 411 0'1 413.1 4;1S.2 4l9.2 "')b.7 4')3. '/I 39t.4 395.9 351.3 39".5
JI l1~' e"~.l 3(' 4t4.7 463.3 462.6 462.6 462.7 "63.6 4~3 ." 451.~ "59.3 4,t. ,

" IIf. e:,,~'1 31; 4t2.6 4610 € 46'l. 8 461.5 "6io11 461.9 "5lt ••' 45".3 4SQ.'o 4!l:i:.l
33 11r, U4.1 ~<, 4t4.1 4t3.3 463.4 46'1.5 465.3 "65.8 458.4 459.i, .. 61.9 ..58.8
34 11' f'~ol N "29.2 4 2~. 3 422 07 "21.6 "2'1.1 419.t1 41(,.4 4(09.8 "u9.8 4114.1
35 11,1 t :4. <; 3," 428 .. 2 <I, 24. ~ 422.5 "21 .. 9 42'~. 9 42».2 '012.2 41,.tJ "12.' ..~1.9,. 11", tt4.1 3" "22.1 41 <;. I 416.8 '016.3 415 0 3 "14.8 4H 02 4f 7.1 "i{l7.5 ,,(. :.0
17 42 E"t.3 15' '046.1) "410 1 4 38. 1 "36.1 434.3 lt310 11 422.8 .. , I. 3 "2<1.2 411.2

" 42 n~.~ '51 '0"4.1 4"2.1:: 437.4 "35.4 't33.8 '031.6 '022.9 "2i.0 4 ~J.l "H.5
::9 42 e2".1 1511 443.8 4" 10 r. 436.1 433.5 432.Z '029.6 42n.6 '119.8 ",\ ." "'B.8
~", 42 t"~03 10;:1 3811 0 11 3840 r, 318.4 374.9 312.1 31(1.5 3t 3.7 363.1 36;;.1 3'''.7
41 42 t ~ ~ • ~ 15'~ ]89.(1 36~. t 319.9 376.4 313.4 312.3 365.l 36'109 3t5. '3 3t 101
42 42 6,4.1 15'! 383.5 31f.l 3B.'o 311.5 360;1.6 368.8 3tl.7 361.5 361.6 ~~t. 2
43 ., E46. I 3-\ 'o460'~ 442.1 4"1.9 431.1) 435.1 "32.2 "22.9 <1,2 J.'o 4U." 411.8
44 " EJ~ .3 ~,1 447. S """0 t '1"1.4 43 e.1 435.5 432.8 423." "'22.5 424.1 ".<:c...
45 " e 2"0 5 3'1 441.6 443. ! 43'l.6 437.2 "3".1 01.:) 421.9 4:20.8 'li22.6 "11!.5

" " t"6.1 3:; 3'i30 " 38'i. , 38~.5 382.2 319.5 317.0 368.09 ~61.'l 36lJ.5 36'0.8
<7 " 6 ::~. 3 3') J~501 3'i1.(l 3e50 5 JIH.3 381] 0 8 318.7 369.7 369.8 369.2 365. ,
48 " t ~"i.5 ~ ,~ ?S9.1 3'i2. t 3t6.4 3113.2 3111.1 318.6 3118.6 361.2 367.'0 3t::.2
49 " E"6.1 J sn 411. '1 46 e. '1 468.4 467.6 467.6 466.2 451.9 457.8 461.5 '05<;.8
5' " e3~ 03 15°! 4 i2. 9 411. € 411.2 -41'~. f) 41".6 "'69.0 4tl.l 461.3 "bo.5 "6'.1

" " E'4.~ 15-' "6a.l 466.6 -466.3 lt650 5 '065. 'l 'i6"." 456.lt 456.1 461.2 '061".8

" " 6 IIt.1 15') 4~ 8. 0; 411503 4'13.3 4"2.1 "en.7 )o;1}.5 391.l 391.0 393.3 391.9
53 " t ]~.3 15" "HI.l 4'14.1 '1"2. l 4 ),).8 399.3 397.0') 39rl.,) 389.8 392.8 391.1
!4 " t 24 0 5 15·1 4'!3.4 30;'1. 'i 398.2 396.7 395.4 393.2 3E6.3 3e5.8 388.6 381.lt

"
,.)

~ 46.3 '" 415." "13. ~ '013 01 474~ 4 41'0.6 412.8 '063.3 "62.0 46".3 461.3

" 6" n~.~ 33" 4 ;5.l 413.1 "13.3 'i14.9 "760 2 "15.5 "61.1 'o6t.5 41.'.11 li68.0

"
,., e ~4. i Hf! 46e.7 ~61. " 461. t. 469.8 "n.2 410.6 "62.1 "62.1 ... 66.(l 46oli. '3

" " ~4t.3 33" "i 1e. 4 " 13.lt 41,1.5 4li'0 4 '01".2 4~9.0 4" I. '3 4(l0.4 ""'l.u ~·H.8

" 0'1 U~05 33'1 415.5 411.1 4~1.q "18••) 4111.9 4·n.~ 399.8 399.4 "01.6 ~<;1. t,n 61' t 24. i 33r: 41'. il 41~. 6 ,,"6.1 "'15.1 "i1)5.1 4<),305 396.17 395. ) 391.b 3",'0 ,

" 121' e46. ;; 9~ '141.1 li 38. CI 435.1! 437.9 432.2 43/.1.2 422.3 '120.9 " 24.2 1,2l.1

" 12.- e35.lt ,., 435.1 433 0 3 43'1.6 4280 9 43".(1 lt28.4 421.6 420.0;1 425.0
"". t

" 12(1 eil, .6 " 436.4 ~ 32. 5 lt30.:!. "270 6 He.6 427.0 421) .2 419.5 'i 23. 3 "2(;.6
<4 121.1 t"6.2 " 388.7 383. '1 381.2 377.6 378.3 371.1 369.7 368.1 311J.tJ 360."

" 12:J t 35 0 4 9' H6.4 3a3 • .3 38<J.2 316.6 377.3 311.11 369.1 368.8 311.1.5 361.9

" 12':' tZII.6 "1 3~'o. '3 H('. t 317. " 314.5 315.5 31lt." 366.4 366.4) 367.4 36".6

" 97 8H.3 2n "5".1 45t.1 "5~.1 1153.7 '155.1 "55.9 '148.3 "4e.o "~2.'; "51.2

" 97 e !~. ~ 210 4H.5 "'5~. , '051.3 ""6.0 458.0 "'59.lt 45a.O "50.9 456.0 "55.'i

" 97 824.1 21('1 '055.8 "53. S 452.2 "51.5 '053.6 45lt.5 '0"6.1 1t"6.6 451.6 4!l1.1
7(' 91 ~ 4E.: 21" 411'1.1 4(l6.1 "',)4.1 4'11. 'I 402.8 ""2 05 3"4.3 393.4 391.CJ 3'.i~.6

11 97 t3~. ~ 21·1 "13.8 HO. I 41)7.4 4fl".6 "'116.0 'li1)5.8 3'.i 1.1 396.9 "00.5 ~9'.i.3

12 91 t ,4. 1 2111 "'H.I "05.5 41')2.1 399.6 401.1 ltOI).9 392.4 392.3 396.1l 3"'''.1
13 C' 'l.l~ " 1S6. 6 1 'jlj. 8 189.1 181.1 B8.9 193.4 186.5 181.1 185.5 180.9
14 r .~ .n • 1"9.1 Hl.'.i lSl.5 1119.6 Bl.4 191.6 IH.l 188.2 It16.6 186.1
15 ,. '.' f_ 10.1 1S~. 1 19C.I 19.).1 i90.1 191.5 181.2 186.1 184.11 11;\2.4,. .1 lI<;t .9 ,. 3+).lt )'00.0; 33'il.') 3"3.3 3lt4.3 30113.3 338.1 340.' 341.2 ))8.2
17 • 8~6.9 • 342.9 ~"2. " 341.9 343.7 345.5 345.1 339.2 3lt 10(1 341.'0 339.1

" 0 8"~ .9 " 347." 30111.1 345.6 346.3 348.6 3'09.8 H"'.3 3":!.1 3'15." 3" 2.9
79 • "N.6 '" 225.1) 223.4 219.1 219.3 220.3 219.9 215 ., 216.1 215.3 ,1'1.'0
.r> ,j "':'ht ,t(! 222.3 221.11 211.2 211.3 2111.1 217.'" 213.2 214.1 212.9 HZ.8

" 0 430.6 90 22".1 222.0 220.2 22(1.3 221'1.11 219.6 211.3 HII.S 217.U 215.9

" • "3C1.6 ,. 221.1 218. S 216.1 216.5 211.1 211.2 2B.l 216.6 214.'" H,h6

" D 63.,.6 21fl 267.9 267.1 2E".5 264.6 266.1 265.6 2U.6 26,.1 262:.8 ..63.0
84 '1 t!l: .E 21' 212. 'il 212.lt 269.3 21".1) 2?l.5 211." 26~.8 261.1 267.1 266.2

" 0 t 3~.6 3{' 266.9 2f~. 2 263.1 264.6 265.8 266.6 263.8 265.2 26".0 ..62.5

" "
t ?(I.6 90 218.2 211., 2H.2 276.6 211.1 215.9 212.4 211.1 272.<:: <-7U.8

07 " 8?f\.t 2tcr 32~.1 ?2~.1 323.3 324.3 326.2 326.3 320.7 221." 321.1 320.3.. • 1I~'''t.~ 210 315. '/I .31~. 5 31'1.6 315.1 318.2 318.3 31"'.0 H5.'" 316.5 31102

" 0 e~tl.6 3(,' 3 H. 9 314.5 314.4 316.1 318.1 320.5 317.4 .319.1 319.1 318.3

9' , ~ 30.6 " 333.8 333.4 333.9 334.5 )34.1 33301 3211 .5 3211.8 328.4 327.0
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OATUM 26.06.1915

YERSLCH NR. 21 22 2J 24 25 ,. 21 2B ,. '0
OURCHSATZ fKG/SI 0.0120 0.0593 0.0486 0.0386 0.0311 0.0917 0.1144 0.1406 0.1881 O.21'H
EL. ENERGI E IKWI 87.3 72.1 M.Z 47.8 39.1 1,1206 138.8 166.5 210.9 23'il.l
IfA(RHEENfRGIEIKWJ 83.6 6a.S 56.3 44.5 35.9 111.1 136.'1 161.1 210.6 235.8
WURMEß IlANZ (0/0 I -4.3 -5.8 -6.4 -1.0 -8.2 -I. :3 -1.7 O. , -0.1 -1...
RElNOtOSZAHl.E-04 2.086 I.H? 1.408 1.120 0.900 2.688 3.355 4.124 5.408 6.327
ORUCKVERLUST

11.E+(1 N/"''';:>I
GES.X= 896.'HHHI 28 ..6. 1988. 13a6. 871. 588. 4262. 6541. 9341. O. O.
'11 S X= 112.6'/'HI 481. 336. 23't. 150. 102. 682. 1026. 1469. 2369. 3ee1.
aiS x,,- 2'i4. 61 ,..MI 581. 401. 286. 185. 127. 818. 1219. 1756. 2786. 3e,,).
81S X= 382.61~HI 922. 646. 453. 29li. 1')8. 1331. 2016. 2899. 4612. 5'187.
81 S X= ~11.61"MI 1425. 990. 690. 445. 300. 2(82. 31"3. "576. 7244. 888...
8I S X" 672.6(MHI 2058. 1434. 1003. 6H. 436. 3041. "604. 6690. 10588. 133"6.
aiS X= 191.61MMI 2281. 1589. U05. 709. "81. 3400. ~164. 1532. 11949. 15201.
EINTR.OFl.UCK I 8AP I 32. "I )2.07 31.77 31.48 31.19 32.17 32.41 32.85 31.95 38.25

TE R " RAD T
N' N•• POS POS

1"1011 (CRD)GPAO C

1 83 e45.9 2TO ~36. 5 538.8 5"1.4 542. C 5"2.1 538.2 538.5 5'10.1 550.5 546.1, 83 835.1 2TO 5"0.9 5'15.2 5"9.9 552.3 555.2 542.5 541.5 542.0 549.8 54".8, 83 e;;4.3 2T0 542.1 5"'6.1 550.6 553. Cl 555.9 544.6 5"4.1 5"4.8 553.8 5"'E • .<o

• .. 645.9 2T0 469.2 470.9 472.6 412.2 " 11.1 410.6 411.8 473.2 486.8 484.4
S 83 635.1 270 411 • .<0 414.2 4U•• 3 417. '" 411.9 412.'" 472.1 413.4 487.3 .<085."

• 83 624.3 2T0 465.6 468.0 410.0 410.8 471.4 "'65.9 H1.0 461.3 479.8 417.9
7 •• 835.3 2T0 529.2 529.9 531.8 511.9 532.7 531.9 532.'" 532. " 5"'3.0 5"".9

• •• E46.1 2T0 543.3 545.Z 5'08.0 549.1 552.2 548.1 541.4 5"7.2 556.1 553.0

• •• 824.5 no 54'0. 'I 5"'6.8 5'09.6 551.4 553.8 550.0 549.0 548.b 558.2 553.7
10 •• i't6.1 2T0 464.5 464.9 466.{l 464.5 464.2 466.2 468.6 469.1 4E3.8 48'.9
11 9' B5.3 270 464.7 466.1 468.8 469. I 470.3 "'66.7 ... 66.9 46fl.5 480.3 "11.9
12 .6 624.5 270 457.1 459.5 462.{l 4B.3 465.4 460.2 "60. :3 '063.0 47"'. 'I 471.3
13 121 846.2 30 577.0 577.5 578.2 576.2 513.9 582.7 581.1 519.5 5E3.8 518.6.. 121 835.4 30 595.3 596.1 596.5 594. :3 592.5 603.0 601.4 600.2 6C3.1 595.7
15 121 e24.6 '0 ....... "•• a •• ....... ....... "' ...... .. "' ... "'..... •••••• .."" ... ••••••,. 121 ioli6.2 30 498. I 498.5 "'98.1 oIi94. 1 490.8 501.0 501.1 503.4 515.2 513.5
17 12l 635.4 30 500.4 502.3 5n.6 501.2 491.6 503.1 503.4 503.8 515.6 513.0
18 12l 1:.24.6 JO 4<;6.2 498.1 497.4 496. I 492 .... 499.4 498.9 500.3 513.5 510.1
I. 22 8"t>.1 .0 535.3 534.6 533.1 532.6 529.4 540.4 541,) 543. (l 552.2 547.4
'0 22 835.3 .0 539.5 539.5 539.3 539. 'I 536.5 544.8 545.8 541.4 551.1 551.4
21 22 824.5 .0 532.7 533.4 533.2 5]1.3 530.6 538.0 538.7 539.0 541.5 5"'3.2
22 22 b"6. I .0 460.'1 "59.7 458.1 456.3 452.8 463.1 41:.6.6 469.8 lt84.1 "83.0
2J 22 t35.3 .0 "'62.3 461. e 461.0 459. (l 456.l 465.6 468.0 472 .0 481.8 481.2

" " 624.5 .0 456.6 "56.7 454. <) 452.8 4"9.9 460.2 4i'l.8 469.4 485.4 485.1

" ., e46. I ISO 590.6 588.5 586.1 58'>.1 591.9 601.8 60'1.7 605. I 610.8 604.",. ., 935.3 ISO 599.3 598.4 597.0 5<;6.4 5'>-4.8 611.7 61.... 3 616.4 621.9 616.0
27 ., 824.5 15'1 595.3 593.9 592.5 592.2 590.6 601.2 61;9."1 612.9 611.2 612.0
28 .1 f,lt6.1 ISO 507."1 5'16.3 5'4.2 502. 2 "99.0 515.1 511.9 521.2 532.0 530.3,. ., 635.3 ISO 511.ü 510 .(\ 5:le .4 5ü7. I 504.8 518.6 520.1 522.6 533.0 '52<;.6
'0 ., i24.5 150 504. <) 50'0.6 502. a 5(11.5 500.2 5 L2. 2 515.3 518.6 530.4 52E.l
31 110 845.7 '0 5'11. II 593.1) 592 .5 5<;2.2 591.5 598.5 5<;1.4 597.9 6e2.6 60(0.2
32 110 934.9 " 5A6. <; 586.9 595.1 58". " 582.6 593.1 5<;2.'9 5"3.6 5'98.4 592.1
33 IlfJ 824.1 30 5<;6.0 "'H.5 5<;16.5 5<;6. 'I 5<;5.8 603.2 602.3 602.1 605.0 598.6
34 110 645.1 " 526." 525.5 522.1 519.5 514.0 5H.9 534.1 536.2 546.9 543.1
35 1111 t 34. 9 '0 529.7 5Zq.O 521.4 524.1 520.1 534.3 535.7 536.9 541.C 543.0,. 110 62".1 )(. ~22.2 521.1 <;20." 511.9 513.5 526.8 528.2 529.4 539.5 536.2
3T " e"'6.3 ISO 544.0 '5"4.2 541.4 535.0 529.7 551.9 55".4 556.3 561.6 564.1
38 ., 835.5 ISO 545.2 5"5.9 543.9 539. 1 534.1 55't.2 556.8 558.6 '569.5 559.6,.

" 924.1 150 541.6 542.3 53') .8 535.4 530.1 551.1 5~3.1 557.0 568.5 564.8
4() " t46.3 150 45".5 "55.2 453 • .1 "'5l.2 441.3 459.0 459.9 464.6 ... ao .5 "79.3
41 " 635.5 150 457.1 Ha.3 456.1 454.9 451.4 4(1).1 461.9 461.6 482.6 "'.....
" " t24.7 150 451.7 "53.0 "150.5 4'09.5 ",46.6 454.1 4 56.0 460.4 41(,.1 431. '1
43 ., 6.1i6.1 30 54".7 5lt4.4 540.1 535.9 531.3 551.8 553.7 555.9 568.3 56".5.. ., 935.3 Je. 5"8.7 549.9 546.1 541.5 538.3 551.0 55'9.8 0;63.1 515. e 572.'t
4S ., 824.5 30 545.2 5"5.6 542.8 537.8 534.4 553.9 557.5 560.e· 513.1 569.9

•• ., 646.1 3D 462.1 462.3 "'60.0 "'57.2 454.2 46i.5 469.5 413 .... "'69.2 "81.1
47 " 05.3 '0 "64.4 464.5 462.7 .li59.9 451.3 469.9 412.7 417 .1 493.8 44"'.1

" ., 624.5 30 463.9 462.9 461).9 451.2 454.4 46<;.8 412.9 "'18.8 496.9 4'96.1

•• 82 E"6.1 150 595.8 596.5 5~5.8 59';.0 '597.2 604.4 6C3.7 605.6 610. " 604.4
50 82 635.3 ISO 609. " ,<,10.6 611.4 611. 7 619.1 620.4 &20.2 620.9 623.5 605.4
51 82 824.5 ISO 603.1 60".0 604.1 604.6 613.2 613.1 612.2 612.1 616.0 553.3
52 82 646.1 15'1 497.6 497.1 495.3 494.1 495.2 503.3 505.0 507.8 517.5 5101i .4
53 82 f,35.3 ISO 496.2 496.2 4?4.8 4'15.2 4'16.4 501.9 503.4 506.4 516.b 514.2

" 82 t24.5 ISO 490.8 1090.6 "'89.2 489.3 489.9 496.3 4H.3 499.9 5LO.2 502.5

" .0 846.3 330 610.9 6<)9.7 608.8 6(7. 5 b01.3 619.7 620.7 620.1 b24.0 611.4
5. .0 835.5 330 622.6 622.2 623.4 624.6 "29.1 630.7 629.4 b27.2 626. I 61 e. 1
57 .0 8201i.7 330 614.6 615.1 617.0 6t8.7 624.5 621.1 619.0 6l6.2 615.3 607.0
58 .0 646.3 330 510. G 509.1 508.9 5('7.8 504.8 512.5 513.4 514.4 526.9 518.6
5' 60 t 35. 5 330 5 )8.4 507.9 5:18.6 508.3 506.0 510.4 51n.6 5H.l 52.... 1 521.1
.0 .0 624.1 330 sr3.1 i02.5 502. L 501. 1 499.2 505.7 506.9 508.5 523.1 495.2., 120 8"6.2 .0 539.5 537.9 531>.5 535.1 534.6 543.4 '543.7 544.8 558.2 553.1., 120 835.4 90 539.8 'H8.1> 539.1 539.9 540.7 5"3.4 542.0 542.5 553.3 1114.8
53 120 824.6 .0 538.4 537.4 537.1 538.2 538.3 542.5 5"1.5 542.2 553.3 550.0

•• 120 6"6.2 .0 465.1 462.9 "11>2.9 462.0 460.4 466.2 468.1 410.6 484.9 419.5
.5 120 635.4 .. 464.1 462.1 463.8 463. " 462.9 465.5 "'67.3 469.3 481.1 "'79.0•• 120 624.6 .0 461.6 't5B.A 459.6 458.8 451.1 462.1 4i2.1 464.1 478.6 .......
• 7 .7 8"'6.3 210 518.9 517.5 518.4 519.(: 518.8 '580.9 579.5 519.5 587.5 ...."'.
68 • 7 835.5 210 586 .... 585.5 587.1 588.9 589.9 590.5 589." 589.4 5'J6.7 591.1
6. " 824.7 210 580.0 579.1 580.1 581.8 582.6 583.7 582.5 581.6 588. C 583.3
70 .7 601i6.3 210 502.1 49Cl.O 498. a 4'>9. f 4'>9.0 502.6 504.1 50lt.1 511.0 513.0
Tl .7 t:35.5 210 508.4 505.3 5)5.1 506.6 506.3 '509.4 511.1 510.9 5210.1 51".l
72 .7 624.1 210 500.7 498.3 498.6 4<;9. 4 499.1 501.1 502.9 502.4 515.4 513.0
73 0 0 •• 0 191.2 19lt.3 195.3 1<;5.1 192.9 115.8 111.6 111.2 204.2 20i.2
14 0 0.0 0 195.2 194.0 193.9 19"'.4 195.9 118.9 I1Cl.1 119.3 204.'3 204.8
75 0 0.0 0 190.4 191.1 190.1 191.5 1'90.9 117.6 119.4 181.4 201.1 202.0
7. 0 6<;6.9 0 409.6 lt07.7 4:)8.1 "tll.0 408.4 40".3 402.5 4C2.2 414.0 408."
17 0 896.9 0 UIo.5 414.3 416.0 409.8 ,,15.4 't08.2 405.9 406.9 411.2 405.5
7. 0 896.9 0 422.7 423.5 424.2 424.0 422.1 419.0 416.3 "14.6 "25.2 "I <;.5
7. 0 430.6 270 236.2 234.6 234.9 236.2 235.7 221.8 221.5 Z21.8 2104.0 2"3.2
.0 0 1030.6 210 232.'1 231.7 231.4 232.8 233.5 218.5 218.4 219.0 240.4 239.6
81 0 430.6 90 236.0 236.4 236.3 231.2 237.0 223.1 223.0 223.1 243.2 242.5
82 0 43O.b 30 232.4 233.1 233.5 234.0 233.1 218.1 218.2 218.9 239.1 238.10
83 0 6:30.6 2TO 302.3 301.6 3:11.9 303.1 30.... 1 290.1 290.0 Z89.8 3(.8.3 305.9.. 0 i)0.6 210 310.0 108.8 309.1 310.3 309.8 298 .... 297.4 296.8 315.4 312.9
es , 630.6 '0 301.8 303.5 303.4 l04.0 303.2 291.5 290.1 289.1 305.2 303.0

•• 0 630.6 .0 316.1 3l6.9 316.3 3)6.2 315.5 308.1 307.9 308.1 322.7 320.2
'7 0 830.f> 210 391.8 390.5 390.4 3" 1.1 390. I 385.2 384.5 383.7 391.6 393a'".. 0 830.6 270 :319.5 379.3 380.3 382.9 38.... 6 311.1 H9.3 361.2 319." 375.1•• 0 830.6 '0 381.5 383.3 384.0 385. 5 385.6 374.1 311.7 369.5 319.5 3H.8
.0 0 830.6 90 408.9 408.1 4:)6.6 "05.2 403.2 40e.2 409.3 409.3 411.6 412.5
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DAruM 21.06.1915

VERSUCH NM.. .. ., " .- .. .0 ., •• •• 5. 51
DURCHSAU II~G/SI 0.2166 0.1179 O.IH9 0.1113 0.09]9 0.0151 0.0626 0.0500 0.01,09 0.0330 0.0251
El. ENEII.GIE I KWI lZ4.Z 270.9 2Z4.2 181.1 1119.3 122.9 102.9 83.5 68.8 55.6 41.8
WAEkHE~NERGIEIKW) .J23.6 261.6 223.1, 183.8 Ho •• ] 111.5 91.1 18.2 6'i.3 51.3 38.0
WAE~ME8IlANlIO/OI -0.2 -1.2 -0." -2.1 -3.4 -it .4 -5.0 -t..lt -6.4 -1.8 -9.2
REYNUlOSlAHl.e-Ol, 6.031 <10.923 4.030 3.238 2.612 2.096 1.138 1.391 1.135 0.915 0.698
DllLICIlVERLUST

Il.BOI N/M"ZI
liES.X= a96. 91 NMI •• •• 9893. 6826. 4556. 3140. 2151. 1463• 1010. 685. ,.Ob.
81S Kif 112.6IH,III) 3023. 2196. 11186. 10211. 696. 0\97. H-l. Z34. lU. 111. 00.
BIS )(= 2"••6UtHI lOU. 2591. 117Z. 1229. 831. 598. 415. 288. 199. •• .2.
BIS )1.= 382.6IN141 5!:i11. 10321. 2952. 2038. 1380. 961. 664. 456. 319. 218. 132.
BIS X= 517.6(MHJ 9000. 6900. 4692. 3231. 2161. 1505. 1036. nl. 490. •• 19B.
BIS X.. 672..6IHM. U883. 10211. 6915. 4803. 3l17. 222". 1536. 1050. 128. lo98. 29".
BIS X= 191.61"HI 15993. 11665. 1659. 5"32. 3611. 2lo86. 1105. 1166. 198. •• 322.
EIN'R.U~~k IBARI 31.66 37.27 36.52 35.75 35.11 H.64 H.21J 32.90 32.56 32.11 31.91

" , .. ...
"' NR, POS P.S

I HIt 1 IGROIGRAO C

1 " 1145.9 21. blob.b 649.2 6045.9 652.6 640.1 60460.3 6051.5 652.3 653.3 655.6 651.1
2 " 1135.1 27. 650.B 656.5 65-".4 &6".1 652.5 662.9 612.5 675.4 619.-" 683.1 685.8, " 8l4.3 27. 658.2 664.6 662.7 612.2 659.6 6609.8 619.9 683.1 681.2 688.8 688.4, ., 64S.V 27. 518.1 582.4 51'0.9 54:10.2 566.0 510.3 5H.2 512.3 5H.0 568.9 561.5
> " 635.1 21. 579.5 583.1 516.5 583.1 510.2 515.2 519.1 580.1 519.5 518.9 581.1

• 8J 02"1.3 27. 511.3 513.1 568.3 574.1 561.8 561.1 510." 510.1 511.5 510.1 513.8
1 .0 IIJ5.l 27. 6"10.5 6"5.4 6lo4.5 651.1 631.2 6"1." 6it"t.3 641."1 6"15.6 645.3 M6.), .0 IIft6.1 27. 610.6 615.4 613.5 1180.8 665.4 611.0 677.1 611.8 681.0 681.4 68lo.3

• '0 IIl"l.5 21. 613.7 611.5 615.9 683.5 661.8 613.6 680.9 680.9 68"1.6 683.8 685.8

•• .6 641lJ.l 21. 569.0 569.7 566.9 511.1 551.8 5(1).5 563.2 560.2 561.9 558.3 558."1
11 •• 635.3 27. 566.9 568.8 566.0 513.2 559.9 564.5 569.5 561.9 511.5 510.0 51".5
12 •• bl4.5 27. 559.2 561.5 551.8 562.9 551.0 555.6 559.9 559.1 503.8 564.1 5609.0
lJ 121 84b.2 ,. 681.1 692.1 693.5 104.0 093.1 100.1 101.2 698.1 698.2 693.-" 091.5.. 121 635.4 30 132.2 136.8 138.2 146.3 129.6 136.9 139." 133.1 732.9 128.0 124.1
15 12. 1124.6 30 ...... •••••• •••••• •••••• •••••• •••••• •••••• •••••• •••••• •••••• ......
" 121 60'16.2 ,. 611.1 612.5 601.6 612.5 598.2 602.8 6010.0 599.100 596.2 589.1 586.0
17 121 635.4 ,. 615.5 611._0 613.2 611.9 (0).8 609.6 612.7 009.7 601.9 602.0 601.6.. 121 624.6 30 6l3.0 6ll.9 608.5 613.6 597.1 60lo.2 606.6 603.9 (01).1 59".9 594.3

•• 22 11<'6.1 •• 6105.0 654.11 650.1 65&.1 6105.5 649.4 65D.l 6101.6 645.6 639.9 635.2
20 22 tU5.] •• 664.4 670.1 666.8 &73.2 655.8 660.1 &64.2 661.8 66D.5 655.2 651.4
21 22 tl2'11.5 •• 653.9 659.8 656.0 664.1 6'117.1 651.9 655.8 654.2 652.6 6"1.2 643.1
22 22 6~.1 •• 56t!.8 569.5 563.2 561.1 551.0 553.1 552.6 !:i50.4 5H.9 5411.5 535.2
23 22 635.3 •• 51:10.0 580.3 571.1 576.0 557.1 559.8 559.0 551.1 554.9 5-'tB.5 5ftlo.6,. 22 624.5 •• 577."1 576.3 565.8 56B.8 550.1 551.4 551.2 5-'19.4 5-'17.2 54D.8 537.1
25 " 8-'10.1 ". 725.8 140.8 1l8.2 146.5 128.1 132.6 133.2 721.0 123.3 115." 110.9
26 " 835.3 15. 752.3 166.9 762.6 169.9 1-'18.3 153.2 155.'11 149.1) 146.1 140.9 739.1
21 01 tl2 •• 5 15. 741.5 762.3 751.8 7611i.5 1102.8 141.2 149.5 1"113.3 741.0 130.-'1 135.2

" " 046.1 15. 621.1 629.0 625.2 631.3 615.6 619.0 618.9 611.5 610.3 602.9 6Dl.3
2. " 635.3 ". 633.1 637.2 635.3 641.4 624.3 &28.4 629.2 62100.1 621.4 615.2 616.4,. " 62ft.5 150 631.8 033.0 629.2 634.3 61&.8 620.2 621.0 616.3 614.8 608.3 609.6
31 11. IP.~.7 30 730.3 736.5 130.3 lU.O 126.3 733.6 136.3 133.3 128.8 123.1 132.8
32 11. il3ft.'i 30 111.2 121.1 120.1 129.8 115.3 121.9 72'1.10 121.3 116.9 109.6 115.6
33 11. 82'11.1 30 135.3 138.2 136.6 141.1 132.3 140.0 143.1 139.5 735.3 129.9 It,0.3,. 110 6ft5.1 ,. 65i1.9 658.6 652.2 658.6 641.2 6IIft.2 642.9 636.6 630.8 622.2 b24.6
35 11. 03•• 9 ,. 659." 661.3 655.1 662.7 6416.2 65t.l 651.3 646.'ft 640.1 633.8 640.9

" 11. 624.1 ,. 050.8 652.2 6101.1 6!:i3.6 631.2 6ft2.5 6t,l.6 631.5 b32.2 625.5 632.2
37 " 8ftO.3 15. 6082.5 684.0 678.5 683.2 666.1 669.6 670.'" 664.9 658.6 645.3 636.9,. ., t!35.5 .50 693.5 693.8 086.'ft 690.9 012.3 616.0 611.3 611.9 665.7 653.2 6101.0,. ., 8210.1 15. 691.6 692.3 683.8 688.0 668.0 611.2 612.6 666.4 660.7 641.9 6-'12.0

•• " 6"16.3 15. 561.4 569.2 558.0 560.8 5ft5.9 549.0 5'119.6 546.1 5"12.5 534.9 530.1.. ., 635.5 15. 514.6 516.0 56'11.8 567.b SH.O 551o.D 5!:i5.2 552.7 5lo8.6 51t1l.2 538.2

" " 62'147 ". 564.1 567.8 556.10 559.6 543.1 5'116.2 548.2 51005.9 541.3 535.2 531.0., S2 846.1 ,. 07'0.2 680.1 614.4 619.9 663.1 661.'11 661.1 662.8 656.2 6-'12.2 63'11.3

•• S2 835.3 ,. 696.9 698.1 691.2 695.4 610."1 680.3 681.6 611.1 671.1 651.3 651.1.. 0' ö24.5 ,. 6'13.0 695.2 685.1 690.9 611.8 615.3 675.9 611.1 666.0 651.8 645.8
.0 S2 646.1 ,. 573.9 515.5 568.1 512.1 556.9 560.0 559.10 554.8 551.8 542.6 !:i31.1., 62 635.3 ,. 582.6 583.1 515.1 518.3 563.4 5t.5.2 564.8 560.2 551.2 51007.8 5413.2
OS 62 624.5 30 589.1 587.8 577.0 518.8 562.5 5611.3 562.5 551.6 554.0 510".5 539.100.. d2 8106.1 150 1ii!6.7 131.7 121.9 138.9 126.3 73ft.1 131:1.0 134.1 135.3 730.2 722.6
50 .2 1135.3 ". 161.1 168.3 161.1 179.0 163.1 771).9 116.1 773.4 111.5 771.5 766.3
51 d2 tl24.5 15. 151.6 758.1 158.3 169.2 154.1 761.8 166.9 16'1.1 169.1 111.7 161.5
52 d2 646.1 15. 619.5 621.9 611.9 623.5 6011.5 613.1 b13.0 609.0 610.1 603.2 607.0
53 d2 635.3 15. 620.3 622.6 611.9 623.5 608.8 613." 61'l1.2 611.1 olJ.6 607.9 61".0
50 d2 62ft.5 15. 612.7 6U.4 609.9 616.2 602.2 606.8 607.6 603.6 606.1 600.1 606.5

" o. 8lo6.3 33. 75-'1.9 15'1.5 755.4 162.8 7'114.5 148.9 135.4 132.1 132.6 131.1 13".3
50 o. 1135.5 33. 170.0 178.1 778.8 189.3 17,..3 183.D 775.3 773.10 116./t 181.8 782.3

" 6. 82ft.l 33. 15J.0 162.1 16-".5 115." 762.10 112.5 761.4 166.7 170.41 778.0 190.2

" •• 0'116.3 33. 625.9 621.3 618.6 628.1 613.9 619.0 620.5 616.8 615.1 601.9 608.9
5. 60 6)5.5 33. 62".0 625.0 616.3 &27.8 613.0 618.5 621.5 618.9 618.5 611.4 615.0
6. •• 624.7 33. 625.0 62'ft.3 611.7 ~23.J 601.10 611.1 bll.O 610.2 609.1 602.7 605.8

0' 12. 846.2 •• 662.2 664.9 655.1 1.610.8 6109.5 654.1) 65".8 652.1 653.8 646.2 6H.oft
62 12. 835.4 •• 663.2 661.2 651.1 669.6 655.3 661.9 665.1 66100.9 6&6.5 660.4 660.2
63 12. 824.6 •• M3.7 666.8 657. !:i &68.2 654.2 660.5 664.6 663.1 663.6 658.0 651.1
O. 12. 646.2 •• 570.1 573.0 561.5 568.5 5!:i6.'o 560.3 560.1 558.3 555.1 550.4 5'117.8
05 12. 035." •• 569.5 510.8 561.8 561.11 556.1 560.5 561.8 561.1 559.1 555.8 555.3
00 120 62ft.6 •• 5610.6 561.6 558.5 563.6 551.5 555.1 555.9 555.5 553.0 5'1108.1 549.0
07 ., 846.3 ll. 701.9 709.8 108.4 720.1 705.5 711.4 713.9 7l1.3 111.6 105.8 704.9

0' '7 ö35.5 ll. 726.0 733.10 130.6 1100-'1.1 127.3 7310.1 131.1 134.9 736.0 130." 131.4
O. 91 82"1.1 21. 7U.5 122.0 120.8 133.9 117.9 72ft. 1 128.7 1210.9 725.2 119.9 120.9
10 ., 646.3 21. 619,] 621.1 615.8 1.21.6 606.-" 609.8 (11).60 606.0 607.0 600.60 600.6
11 ., 635.5 21. 631.3 635.1 628.5 !lo3&.2 619.8 623.9 625.0 6l0.1 620.7 615.2 619.9
12 .7 62ft.l 21. 621.2 62!:i.0 618.2 625.9 609.9 615.0 615.1 610.1 611.5 601./t 612.60
13 • ••• • 194.8 198." 188.8 197.1 192.7 196.8 19!:i.1) 190.2 189.3 192.8 1941.1
H • 0 •• • 199.3 205.2 193.7 199.2 196.1 196.2 192.2 192." 191.3 196.8 199.1

" • ••• • 192.0 199.6 196.1) 196.1 191.8 192.8' 190.2 190.1 191.6 190. ) 190.100
7S • 896.9 • 475.3 1081.0 1082.7 '11910.8 1081.3 10081.2 487.2 -'18".0 "87.2 "81.6 488.1
17 • 896.9 • oft83.2 1092.1 "88.9 496.6 "88.5 492.6 481.8 481.8 1093.5 "90.7 1015.9
7. • 1;196.9 0 1089.6 491.6 10096.2 505.3 491.10 502.ft 503.0 502.6 51)lo.8 499.3 /t94.2,. • 430.6 27. 250.2 255.0 2101 •• 252.5 2"9.0 251.4 2101.1 248.2 250.1 249.5 250.6

•• • .30.b 21. 2415.3 250.7 245.0 2109.11 2'115.3 2-'t1.0 2'02.6 2103.5 247.3 246.1 248.3., • '1130.6 •• 2108.0 252.6 250.1 25'l1o.2 249.1 251.2 248.9 2-"9.'0 252.3 251.2 252.2
.2 • 430.6 ,. 2413.9 248.2 2410.2 2418 •• 2'l14.4 240.6 24'1.9 2't5.2 2'1101.3 24b.l 2'1101.5., • 630.0 27. 136.6 3'1102.8 331.1 H4.0 331.9 340.9 338.2 339.4 3"3.9 H3.1 3'115.2

•• • 630.6 21. 3't"t.l 350.10 JloIo.5 351.2 3416.4 H9.8 3'1101.2 348.2 350.1 3"8.8 349.5
.5 • 630.6 ,. 331.8 Hl.3 335.1 3101.10 335.8 339.2 138.9 339.4 3U.4 HO.O 3'112.0
.6 • 630.6 .0 354.9 361.3 360.1 366.2 358.1 360.8 359.9 358.9 360.1 358.1 351.8., • 830.6 ll. "57.0 1064.9 460.3 469.0 '1160.1 463.6 463.6 463.5 1065." 461.10 1059.8., • 830.6 21. U2.0 ""1.3 "loO.8 '1150.1 100-'13.4 4U." 448.6 10050.5 1056.0 455.2 456.8
O. • 830.6 ,. "32.6 10039.9 4140.5 ft50.8 """.3 1050.4 oft52.2 1053.9 456.8 451.9 1056.0

•• • 830.6 ,. 484.1 "t91.5 493.2 503.4 493.2 "96.l 1095.1 492.5 491.2 484.1 "16.7
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04.TU" 2.l<i!.1915

VERSl(H hR, , , , , , • 1 , •IlUACHSAT 1 IKG/S' 0.2705 1.2C8(, 0.1658 001131 O.1~5 O. 0836 O.O66~ 0.0529 0.0332
EL ENI'IlGI E IKWI 1M 5 132 I 10'1.2 " . 68~ 5 56.5 H,t, 35. 6 22, 9
~AeRMEENERGIEIKWI loItI9. 5 lU.5 IOUQ '0. , 6'0.6 52.8 41.b ]).2 21.9
WAERI't:6ILANZIOfO , -9.1 -1.3 -".0 -6.1 -5.6 -60' -4.2 -6,8 -4,
RE YNOL DSlAHl- 1;-04 8.33" 6,411 5.081 "",073 3. I Cl2 2.555 2.030 1,624 1.011
ORUCKVE"lUST

ll.clCl N/",U21
GE 5.. X= e'i5. 61 MMI •• O. 6614. "'358, 2792. 1902• 1207. T96. 342.
81 S Xc 102.01"1'\ I 29)1. 18102. 1169. "60 511. 348. 221. U6. ...
81 S X= 236.11")1,1 305), 2226. 1420. ... 60l. "28. 214, 182, n
81 S Xo 502,01141'41 8081. 5]]4, ))64. 2258. 1401. 931. 59"_ H4. 166.
AiS Xc 610.01MHI 8995. 1,645. 4156. 284". 11\1. 1186. Hl. 491, 202.
fllS X' B6,11"''''' 11226. 8026. "992, 339". Z064. 1420. ·H9. 6lZ, 253.
81 S X- 866.0ff'lHI 12]52. 9250. 5748. 3885. 2371. 1631. 1042. 690. 289.
l: I h1R ORUCK ( e"'RI 40,01 40 01 34.45 39.72 ]8,43 38.39 31.95 H,'H 37,16

H ,
" RA.

H' ., ,., <OS
IHM I ((j11O 'GRAD C

, " E45,9 15. 410.1 1tl08 1,13,2 415,2 415. (> 416.4 4ce.l 408.2 412.3, " e3S.1 15. 404.3 405.0 ~01. 6 ~C9. 4 410.4 411.1 403.0 40~. 5 408.1, " 824. ] 15. 't03.6 40).5 405.9 't08,3 408.8 409.2 400,9 4tH- 3 405, 2,
" e45.9 '>0 365·, 6 364.6 366.5 369.0 367.9 361.8 362.4 362 4 3B.5, " 635.1 150 310.0 368.7 )10.3 311... 370.2 310. 0 H2.4 36~. 0 364.1

• " t24,,3 15. ]63, 1 362.5 364.5 366 9 365.3 365., 1 3~8. 4 358.1 HO.o
1 .. e35.) ,. 't20.3 420.1 421. ° 4230 8 421.3 420.4 409.) 408.4 410.7, 91 Slo6.1 ,. 419.1 418.4 1,19.3 420.9 419~ 1 411.8 4C6. S 405. 3 401.6

• " E21,.5 ,. 1,15.6 413,8 :'15. 3 't15,6 415.2 't13.6 40Z.3 loOQ,9 loO).6
10 91 646.1 30 313.3 310.1 371.1 ]i 1. 1 310. 0 ]6So 0 358.5 357.4 360.3
11 .. 635, 3 30 369 9 367 1 361,1 '" , 367.0 364.,5 355,0 H44 B6.8
12 '1 t21,.5 30 366 2 363. ] )&2.8 3t 2.9 361.2 358.4 349.0 ]4hl 352.?
13 1 846.;> 30 410.3 409.8 lolO.4 412.5 413.7 lol3- 8 401~4 407.8 412,9.. 1 f35.4 30 ~O]. 4 404.0 406.1 408,6 410.6 410.9 404.5 404.9 409· 1
15 1 824.6 30 405.3 405.3 406.8 'oDe. <; 410.4 410.4 403.1 'tO].9 401.6

" 1 646 2 ,. 376,5 315 ... 315·8 375 5 316.4 375,,6 3t9.° ]68, 4 310, °
11 1 t35.4 ,. 375. 3 37) 2 374.1 )14.0 374.3 373.1 361.1 366.5 368.3
lB 1 (',;>4.6 30 374.3 371.4 371.5 311. '5 371.5 310. 2 ]t).9 )63,3 365.0,. " f.4b... 1 ., 440.7 1039,9 4]9.5 439.8 439.2 4]5.9 425.2 42".3 425. "
20 12 835.3 ., 1037.4 1037.4 "36. q 431. 't 436.2 433.9 422.8 421.7 422. <;
21 22 8~4, ~ •• 432.8 4HJ 1 432.8 433- 8 4 )3.0 430.6 419,8 "18. 3 "'20. 0
22 22 ~"6. 1 •• 393.0 )91. 6 38?,7 388.9 387.6 3[1.3.3 373.7 371.8 373.5
23 22 635.3 ., 391.7 389.9 )80.0 381.2 384.6 381.1 311.5 369.5 311.3.- 22 t24,5 ., 390 1 388, 5 385. 7 384, 7 381.7 379.6 368~7 366.9 368.8
25 " 1146.1 21. 't31.1 432.5 lo31.6 431.2 429. ] 427.5 417.2 416.t 417.3

" " 835.3 21. loH 7 1033 7 432,0 430 9 429.0 "'26.9 416.7 415. 9 416. 1
21 " li24.5 21. "32.2 431,,8 429.8 428.7 427.0 425.2 414.8 413.6 413.8

" " 646.1 210 ]92.9 )n.2 390.7 ]<;0.0 3880 7 381.0 :ne.2 316. z 311.5

" " t35, ] 21. ]89.1 388 1 387.5 381, 3 366.0 )84.1 315.4 313.2 37.... 0,.
" 624.5 21. 388.6 386.9 386.1 3e~0 383.2 380.6 371.9 ]70.0 370.0

31 11. 84S.1 ., 426, 1 1024 5 "19.1 "24 0 424.6 "2400 1016.. 9 415. 1 "'6.10
32 11. EJ4. q •• 424. 7 424< 6 1,210. I "25,5 426.5 426.2 419.7 418.1 420.0

" 11. 82".1 ., 423.1 42).4 423.1 42~0 425.2 42408 "1806 417.0 "18.3.. 11• t"5, 7 •• 385.0 383< 7 38).5 364,3 383. 5 383~ 0 316.3 315.1 375.0
35 11. t 34. 9 •• 3es. " 382.7 38~. 5 3fl.0 382.8 382.1 375.0 3"'.4 313.3.. 110 624.1 ., 378.6 ] 11.1 ')18.0 378_ 9 ] 78. 7 377.,1 311,2 '] 70. 5 3tq.. 0
)1 " E~6. 3 21. 437. 5 103".3 436.3 1,36.7 435.1 433.9 423.0 422.8 417.7

" " 835.5 21. "')4.7 434.') 4 34. 3 oIIH.O 4330 I 431.4 1,21.0 lo20.4 415.5,. " E24,7 21. 433. 8 433 ,8 433,8 434~ 0 432. ] 43005 419.9 419.0 413.8o. " tIo6. ] 210 386.7 ]95.8 38).1 3830 4 382.0 380.0 311.5 370.9 365.1

" " 635.5 210 ]87.3 385.6 38].1 38l.6 382. 5 ]19.8 311.7 371.1 3M,5

" " t24.1 21. 381. " .3 79.6 378.4 378.0 371.9 375.6 368.1 367.5 3H.5

" " 8"'6.1 ,. 447.9 1049.0 446.9 4" 5" <; 4"6.5 443.5 4)].2 432.1 t,28.1.. " l!35.3 ,. 446,8 10106.5 4"10.1 4"3, S 443" 3 440. S 4')0.1 429.3 USOS., " t"6. 1 ,. 447. 3 447.0 44'0.0 "430 7 442.1 439.4 1,29.2 427 .1 423.5

" " 824.5 30 397.4 )96.6 39305 39].6 30;2.0 389. 4 380.7 379.6 376.1

" " B5, 3 30 391. 5 395.7 3n.8 ]CJ2. ° 390.3 388.0 378.9 317.5 373.3

" " 62".5 ,. 400.5 391.5 3910.0 )';). 3 390.1 381.1 311.5 375.8 371.°.. 23 8"6.1 15. 410.9 413.2 414.6 "17~ 9 419.0 41'ioO 411,1 411, I "14. °,. 23 635, ] 150 408.8 UO.7 41Z.6 415< 6 416.1 416.0 408.1 407.8 410.1
51 23 824.5 15. 405. S 407.3 "09.2 4110 9 412.6 412. 6 4elo.8 1004.2 406.7

" 23 E"6.1 15. 374.3 )14,0 :375.5 3760 6 376. ) 375.9 369.1 367.9 310.2
53 23 635.3 15. 312.8 HZ.5 ]72.8 314.1 373.5 373.) 366.3 365.1 3f.7.6

" 23 62".5 15. 366.3 368.0 368.8 310. 8 370.2 370..1 30.2 362. 3 3e.... 0
55 '" 8"16.3 330 417.6 U7.9 1c17.5 41903 420.5 421.7 414.2 414.5 "13.5,. 114 835.5 330 411... 1017.8 417.1 't 180 6 1,19.3 4190 7 412.0 412.2 411.0
51 114 U4.7 H. 414,9 U5,0 't13.7 "'1011.9 416.0 416.2 "e8.0 408.0 401.0

" 114 t106.3 H. ]89.7 389.2 3156. 8 3E 7. li 387.2 387.0 379.3 ]711.5 376.0,. 11' li35.5 »0 387.0 l86~ 5 381,.7 38".6 384.0 384.0 376.0 315.2 372.3
60 114 f:2 .... 1 330 381. 9 ]86.4 384.0 382.4 381.8 ]11.0 372.1 311.0 368.0.. 120 8"6.2 210 406.4 407.9 1e06.8 401.6 1,080 1 40110 5 399.9 400.1 400.8., 12. tl5.4 21. 402,9 't05.2 404.6 ...06.2 't06.l 401. I 3"8.8 398.7 399.2
63 1';:0 (1.(4.6 21 • •••••• .u••• ....... ....... •••••• ........ •••••• •••••• ••••••
64 lZ0 6'i6.2 21. 369.8 HO.2 369.1 ]t9.0 369.0 368.. 4 360.Q 360.8 359. 2
65 120 tJ5. " 21. 367. 3 ]67.3 366.8 366,2 366.6 366.7 359.5 359.3 357.0

•• 12• 624.6 210 36f).4 ]65.7 ]66.0 '!t".6 3M.9 3640 6 351.5 357.2 354.lo

"
., 8"6. ] 21. 't09.4 1,11.1 411.6 "1], 3 413.9 414.3 "C7.6 408.0 40'J.7.. ., e35.5 21. 't08.2 410.3 410.0 "11.8 't12.6 1013.1 405.9 ItOf).3 "'07.1

•• ., 824.7 21. 404.6 407.? '407.8 409.6 410.4 411.4 4C3.9 1ft O't. I 404.7
1. ., li"'6.3 21. 382. 1 382. I 381.5 382.3 381.8 382.0 374.7 374.3 372.0 5
11 ., 635.5 21. 380.3 380.8 31'J.9 '!!1.3 380. 4 381.0 373.3 371.5 370.5
12 ., 624.7 21. 3n.0 H7.4 37&.6 371.1 377.1 377.3 370.1 368.5 ]n.l
13 • ••• • 204.2 200.. 8 118.4 202.5 205.5 202.2 200.5 191.7 195.3
14 • ••• • 20308 203.5 20\.9 205.5 202.9 20). 4 2el.2 200.1 194.6
15 • 0.. • ZOO.9 200.6 204.1 203.8 202.1 200.7 200.8 196.0 199.0

" • 896.9 • 309.3 314.6 318.5 31908 322.5 3Z].6 322.1 1 18. 8 32].5
71 • 8%.9 • ...... ....... •••••• •••••• •••••• •••••• •••••• •••••• ••••••
" 0 ell6.9 • •••••• ....... ....... ...... •••••• ...... ....... •••••• ••••••
" • 't30.6 21• •••••• .-.... •••••• •••••• ...... ....... •••••• ........ ••••••
ao 0 'tl006 21. 217.0 216.It 219.6 221.'t 220 .... 220.2 211.3 215.5 2U.II
81 • 'i30.6 ., 214.1 213.2 218.5 219. 1 21So1 218.4 216.6 214.4 215.8
B2 • 430.6 ,. 212.1 211.2 216.5 217, 2 216.... 2160 5 215.9 21-'\.0 21 ... 6

" o BO.6 21. 241. 1 '!'t9.5 253.6 H5.9 255.4 25565 253.0 250.7 250.1.. o 630.6 21. 251.0 251.8 25'.2 251. I 257.2 251.5 ,.... Z52.9 2'1.3
85 o 630. 6 ,. 248.4 249.2 254.2 255.. 6 255.3 25'.7 2!!3.1 251.0 2~2. 6.. o BO.6 •• 246.1 246.8 251. 't 2~2. I!! 252.8 Z5].4 252.1 250. , 251.3

" o 830.6 21. 281t.3 286.6 290.0 20;2.'1 293.9 29".8 291.9 290.6 290.0

" o nO.6 21. 281. 0 283.1 287.'t 2'iOO.6 290.9 291.6 288.8 287.4 288. 1,. o 830.6 30 216.6 289.3 294.1 20;'-9 296.2 2960 6 292. , 290.9 291.Q

•• o f30.. 6 ., 195.5 193.0 196.2 199.3 199.9 200.7 U2.0\ 282.4 1'>807
91 • ••• • 202.1 201.5 205.4 2(2. 2 202.1 201.1 1%.3 200.0 196.0., • ••• • 202.1 201.5 205.4 2e2.2 202. 1 201.1 I 'J6.3 200.0 1960 0



LJATIJM 3.12.1<;75

~ERSllCH N,{. 31 32 33 34 35 36 37 38 39 40 41 42 43
lllJRCHSATZ IKG/SI 0.20430.1834 0.1663 ~.1480 0.132~ 0.1125 0.0950 0.0819 0.06940.0550 0.0445 0.0351 0.3158
El. ENER"I~ IKWI 0.0 0.0 0.0 O.r'l 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
~EYNJLOSLA~L*E-04 6.793 6.184 5.518 4.9;) a 4.410 3.735 3.160 2.743 2.328 1.851 1.500 1.187 10.411
LJRUCKVERLIJH

Il.E ..OJ. i./M**2)
"ES.X= 8~5.6(MMI 9380. 7578. 64,)2. 5111. 4193. 3096. 2260. 1738. 1288. 843. 589. 385. O. ~

aIS x= IJl. 0 ( MM ) 1900. 1539. 1303. 1040. 852. 471. 362. 264. 175. 117. 76. 3051. '"631. IaIS X= 23~.1 (MMI 2296. 1856. 1576. 1261. 1041. 772. 580. 445. 329. 214. 146. 96. 3056.
iHS X= 5Jl.OIMM) 5103. 4114. 3487. 2781. 2284. 1692. 1233. 925. 676. 447. 300. 197. 9016.
dIS K= 67J. 0 I MM ) 6348. 5113. 4325. 3447. 21;47. 2093. 1521. 1136. 836. 542. 368. 238. 9039.
dIS X= n~.llMMI 7479. 6J2S. 50n. 4060. 3350. 2461. 1781. O. O. o. o. O. 11751.
dIS X= 8,,".OIMMI 8456. 6804. 5745. 4573. 3776. 2768. 2008. O. O. o. O. O. 14172.
EINTR. DRill:, I BARI 37.04 36.92 36.68 36.58 36.48 36.38 36.24 36.16 35.99 35.99 35.93 35.84 36.90
EINTR. TEMP. GRADC 198.5 200. '1 2'10. ) 200.0 20).0 199.5 19a.3 193.0 192.5 190.5 IBa.O 1a6.0 204.5
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DATUM 3.12.1<; lS

VEPSUCI- Nil. 11 12 " 14 15 16 12 " " 20
[UflCHSATl IKG/S) O. 265~ c.n<;<; C;.)t-1C 0.1]31 C.I05'i 0.0946 O.O6~9 (I.053~ 0,0'024 o.O~l,O

EL. E"lERGTE (KWI :!22. t 261.1 211. "' 176.1 1111.9 "olt .5 'l1.S 76. " 58.7 107.1
WAFRMHp.,EIlGIF.(KIol I HI.2 2U .f ;; 15.1 IB.2 1311.4 110.8 81.2 lQ.a 55.6 4 ... 7
WlER"E8Il AN II 0/0 I -0.1i -1.3 -1.2 -1.6 -2.4 -] .2 -5.1 -7.1 -5.2 -~.2

REYNOtCSlAHl·E-04 7.575 ~ .'>:oH 4.14~ 3.180 3.007 2.)93 ,.• 1156 1.5\2 1.199 O.9t>1
ORUCkVE~lUST

I1.EfOl ""''''''21
(;E5.)(" 8<;10; .61"'"1 O. IUIl4. 1126. ~201. 3]29. 2216. 11046. 1001. 6310 • 4J'?-.
81 S X= 102.0(MI1) 286,,*. l'ill. 1101. US. 510 1. 3/02. 237. tM. O. ...
815 X'" 236.1(10('11 3061. 230f. I-HO. <;<;5. ~41. 449. 295. 199. 12 0 • ".815 x" 502.01"1"'1 8112. SU4. 1568. 2'rol0. 1552. 1009. 658. "'''5. O. 191.
AIS X= b70.01MHI <JOI 'S. 1"'" 7. "'694. 3ltt,. U19. 1343. 1ll,7. 568. 36fl. 240.
IlIS 1(= 136. U"'''' 1 115H. ~089. 57"". 3812. 21,10. 1654. 1069. 720. O. :>11.
11 IS 1(= 866.01"'HI 119"'1. 103Se' • 6729. 4525. 2880. 1920. 121,0. ev) . 510. ~ 5?
EH.TII.DflUCK 11.',1.111 40.50 :!9.7~ ?9.32 ?!l.39 Je.IO 37.95 36.61 36.313 36.09 35.99

TF • " '" T

" ... Pe' 'O,
')1''''' IGR(:IGAAr C

,
" 81o~.9 150 616.1 t2"'.3 628.6 t:H.4 1;,31.7 6l6.1 619.5 61,6.9 63~.2 1;,21,.1

2 " 1135.1 150 591.0 607.1 613.3 1;,)/;,-.5 1;,18.4 624.3 629.8 6:>11.4 623.2 H7.2, " 824.3 150 603.10 61 C.l 6l~. 0 H 1.C 617.9 621.7 674.4 632. fl t 18.3 6 Il. 7, " 645.9 150 5 ~9. 3 5104.5 51,8.1 ~I,8.5 545.2 548.2 552.6 557. 4 544.6 53<;.fl,
" 635.1 '" 5106.1 55 1. ~ 55).2 ~5\. 5 51,8.7 552.6 5'5/t .4 5~9.5 51,".4 ~~<;.II

• " 624. '3 '" 514.2 539. ? 51,2.9 ~/tl. I 540.0 544.2 5(,6.5 5S I. R 5 ')<:I.? '33~ ...
7 " 835.3 " 645.0 650./t 655.1, t51,. <; 651.5 .... 52.7 653.1 657.8 638.5 (,29.0, 91 81,6.1 " 1;,43.6 61,9.5 6o;~.E e5C. ~ 646.4 61,1.8 61,8.9 65:'.5 632.9 62:>.:>

• ., 82.to.5 " 611.8 639.1 6.toi.5 e39.1 636.0 637.1, 638.3 b42.7 613.e: HI,.6
'0 91 646.1 " 551.7 555.e 556.0 ~~2. C 51,8.9 550.0 550."1 555." 541.5 5?? .9
11 ., 635.3 " 5"4.'5 51,8.C 51,8.1 5t,1.5 51,2.6 51,1,.0 544.13 54e.2 535.1 'i17.<:'
12 " 621,.5 " 538.9 53!'!.5 539.9 ~n. 5 53C.6 512.2 533. ') 537.0 0;24.7 5H!.7

" 7 81,6.2 " 621.7 e28.8 629.8 62".0; 629.2 63'3.J 639.9 647.6 634.0 ~2J;.1

" 7 835.1, " HIt.7 622.9 filt.4 t25.2 621,.0; .... 2"1.0 635.1 643.1, 629.1 62~ .P

" 7 824.6 " 619.4 ~U.I, ~25 .6 ~26. 7 625.0 629.0 633.EI 641.<; ~2'!o.5 621.5
16 7 6"6.2 " 51;,2. ~ ~~ ... ~ 5~6. ) ~65. ~ 561.3 564.b 568.2 51'. ~ 0;<;9'! 55? .~

17 7 635.1, " 5!18. ? 5t~. I 562.6 !l:0. ~ 556.9 559.9 'S6 1o .0; 0;10.1. '5"6.0 550.'>

" 7 62".6 " 551,. '5 55~ .5 556.7 555.5 550.1! 551.f> 5'''''.9 5f~. 7 Slo"l.C ~4~ ,11
19 22 81,6.1 90 6A2.~ 668.8 ~88. <; e88. ~ 6f'3. ~ 68l.6 662.9 6f 7.6 b65.2 651.7
20 22 835.3 90 678.8 685.7 68 4 .1 f133.1 618.1 676.1 677.4 6Al.1 660.1 652.0
21 22 82".5 90 610.1;, 61<;.3 676.0 674.1 f 7C. 4 6M.O 669.6 613.0 6S3.P 645.0
22 22 646.1 90 5A6. " se9.:> 581.3 ~77. 5 571. 1 568.3 5~6 .') 570.0 556.7 546."1

" 22 635.3 90 562.9 '5 {6.1, 578'? sn.9 566.7 564.3 565.2 565. " 5<;2. J 51,1, .0

" 22 621,.5 90 <;ElO.3 51.'3.t sn.e 56<;.<; 5E1.8 55~. 2 559.1'1 560.2 54(-.2 538.1l

" " 8.t,6.1 210 666.6 on.t 671.4 t~6. 6 66C.l 659.1 65Cl.8 66 t. I 61,3.5 635.~

26 " 635.3 210 669.2 61l,.2 610.1 665.6 60;6.9 657.4 658.1 f>59.2 61,1.1 6~ 3.0
27 TA 824.'5 210 1;,!I5. ~ 610.0; 667.4 659.1, 650;.3 653.1 653.3 60;'0.<:1 635.5 62e.7

" " 646.1 210 5A3.8 ~68.1.' 585.1 !80. { 577. S 577 .l) 577.6 o;SO.l 560; .4 0;59.7,. " 635.3 210 575.4 ~ec.t 579.0 nS.4 572.5 571.1 571. '! 5H.3 5'58.6 ';'5I.Q

" " 624.5 210 '576. ? SH. C 516.4 512.l 566.9 561'> .0 5"5.7 567.4 55l.11 541.?

" 110 61,5.7 90 ~5). '5 6~9 .1, 657.1 651.5 651. Q 649.2 619.1 657.8 645.6 642.4
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" 110 634.9 •• SM.€! 570;.9 571. Z ~70. 4 567.9 51'>6.1 573.6 576. ~ 563.'> 557 • .':

" 110 624.1 90 563.1, 5b8.9 ~6?? ~62. 1 5"'0.1 o;S9.2 565.;? S611.Cl "55.? 5'0; .f!
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60 114 62'0.7 '" S71.Cl 579. J 569.1i H5.5 55Cl. Cl 558.9 562 .... 56'0.9 552.5 5'06.6
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91 0 0.0 0 202.7 206.1 198.4 1ge.9 199.0 202.0 205.\ 203.] 206.1 200.0
92 0 0.0 0 202.7 2C6.7 194." 198... In.o 202.0 20'5.5 203.3 206.1 200.0
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84 0 ~::1. (, H') 211. L !n.6 21JJ.7 282:. ( ZEit. 4 28(.2 Zft..4 28:.7 2"13.5

" • t30.6 " 2. J 5.1 23'"l.!i 283.1 ~t4. "- Z81. <; 28".'0- 268.1 Z/l"'.5 265.1.. 0 (:0.6 " ,13.5 .31<;.2 ZlJJ.It ~61. 5 285.3 281.1 ZU.4 Z8::,.1 2e4,3
81

"
e !').6 H'l ~'41. :3 )5).) 35'). a 3~3.<; 3 ~.:;. \ 3'l3.7 3(1.4 365.7 ~t7. \

"
, f31),6 no ;35. ; )44.} ;45.1 ~4". <; 3 ~6.1 3(,1.5 3(4.'l 363.,) 36'>.4

" , t-:o.t 20 350.1 )'>1.5 361.'0 ~t3. t H".6 312.1 314.4 365.7 37,' .<;

" 0 t3C .1'. ,. 335.1 3'03.15 217.1 111.<; U2.S 1<;(.5 3t7.<} 1118.6 1(6.5
91 0 0.0 0 18hZ 11'>.2. 115.8 115.2 114 • .r; lH.A 112.0 Ib<;.ll 1(;6.7

" , ';.I.t' , 181.2. 11"il.2 115. e lH.' 114. <, 114.8 I iZ.O 16<;. b 116.1
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OATU'I. ". 5.18

VERS:JCH "IR. I , , , , 6 1 , • " Ii " U " "OURCHSATZ (KG/SJ 0.))61 0.2996 O.l68l Q.2JU 0.2U9r 0.1<169 0.169.,1 0.1512 0.1362 1l.1Z21 .:l.US4I 0.116.:1 001053 ;J.09H <}.O848
El. ENERGIE 11<\0' 49.5 45.1 410.9 36.4 lZ.l 30.0 21.3 25.0 22 ... Zu ... 20.1 19.4 11.9 15. , 1't • .2
REYNOL OSlAHl-E -0" 12.631 11.215 10.026 8.725 1.811 6.9" I 6.115 5.594 5.'.145 '" .52) 4.6J6 41.282 J.88l 3 ... n 3.132
DRUCI(VERlUST

11. EtOl N/M""21
GES.X" 895.61 ...... 89al9. 1Z0&'l. 59213. t,55'H. 31151. 29901. 2'4162. lO192. 16410. 131129. 1315]. l1866. 9855. 1929. 6512.
81 S lCe I02.QPII1I •• •• ,. •• 6333. 5083. ,"llb. 3421. 2825. Z)]3. 236'.. 2052. 1116. 1395. 1153.
BIS x= 2:36.1IM."I1 4)201. 3'0853. 28528. 21951. 7536. 6083. 5052. 1,114. J]<,I5. 2809. 28"8. 2 .. ,3. 2061. 1684. 1402.
81S Xa 50Z.QPIIU 6811 a. 55319. 45098. 34809. 18162. 11,612. l2103. 9883. 810l. 669\). 6716. 581,8. 481,1. 3928. J231.
IHS x- 610.01'1'" 81819. 65626. 53155. 1,1286. l.3'o91. 18925. 15610. 12110. IO'o3l. 8659. 81'02. 751,9. 62~a. 5,)5&. 'ol'o3.
81 S x" 136.11.'1"" 93907. 15l';l5. 6160'0. 41231>. 28383. 228'09. 18931. 153'05. 12596. 10'025. 10525. 908'0. 1565. 6079. 1,987.
BIS )(- 866.01MI1I 105125. 8'0211, • 68820. 529'08. 32938. 26521. 21927. 11792. 1/0580. 12053. 12 ISO. IOSl8. 8143. 102"'. 5143.
EINTR.D'WCK 18ARI 1".::15 13.91 Ll.69 13.19 13.1>9 13.61t 13.60 13.51 13.5" 1).51 1"'.04 14.02 h.OI 14.02 14.01
EINTR.TE,'1P • GRADC 102.1 102.1 l03.5 ILU.5 101t.8 10'0.2 105.5 105.6 106.1 105.1 101.5 108.3 108.1 l06.6 108.1>

TE • .. ..0

" ". 'OS 'OS
IHMI IGROIGRAO C

I " 8/05.9 15' 3&2.2 365.5 362.6 .36lt.5 364.9 369.3 )65.6 )68.6 365.5 366.1 366.0 361.3 368.2 365.6 ]63.,), " 835. I 150 356. '0 359.9 357.2 359.2 359.8 363.9 )60.6 363.6 3611.5 361.2 )61.3 362.4 363.6 361.0 358 ...., " 824.3 15' 353.0 356.0 353.4 355.0 355.9 360.1 351.0 359. r 356.5 351.2 351.1 358.4 359.5 35&.';1 354.2, " 645.9 15' ,.. ••• ••• ,., .., 0.0 0.:) '.0 ,., _., ,.. .., ,.. ,.. •••, " 635.1 15' 301.5 30';1.5 301.1 308.5 309.1 312.6 309.5 311 .9 308.9 309.6 310.1 311.2 311.5 309.9 301.2
6 " 62".3 ". ,., ,.. 0.0 ••• '.0 ,.. .., ,.. .., O.u ,., ••• 0•• ,.. ,..
1 ., 835.3 ,. 365.4 367.5 36'0.5 365.1 363.9 368.5 363.4 365.8 361.1 359.0 359.5 360.3 36U.6 351.5 353.0
6 " 646.\ " 363.8 365.6 362.5 362.9 361.5 365.1 361. iI 362.9 J59.2 356.6 359.0 358.1, 356.9 355.5 350.8

• " 82".5 " 359.1 360.9 358.0 358.6 357.0 361.2 ]56.1 358.5 354.9 352.4 354. I 354.4 354.9 351.6 341.1

" ., 6'06.1 ,. 311 .6 312.4 310.2 310.8 309.0 312.4 309.0 310.2 301.4 30'o.iI 3.:16.1 301.2 301.8 305.4 301.5
11 ., 635.3 " 301.4 308.6 306.J 3,)6.9 305.0 308.2 3,)5.1 .3060 .3 .303.8 300.9 303.0 303.1 304.1 301.1 296.3
12 ., 6024.5 30 301.9 303.0 300.1 30l./o 299.3 3'n.2 299.5 300.1 298.1 295.5 291.1 298.3 298.9 296.4 293.1
13 7 846.2 3D 36l.1 364.4 362.8 365.3 364.5 361).3 3605.6 36';1.6 366.0 365.9 3'6.3 361.4 3613.6 366.0 3f>It.l

" 1 133S.4
).

360.5 362.0 360.3 362.5 361.1 365.4 362.9 366.5 363.4 363.1 3603.4 364.-5 365.1 36~. 9 361.4
15 1 824.60 " 359.5 361.0 359,0 3601.1 360. I 363.60 361.1 364.6 361.4 361.0 361. I 362.3 363.4 360.4 359.0
16 7 646.2 " 315.1 316.6 HIt.2 315.6 314. S H8.6 3150l 31 e. I) 315.1 ]15.6 316.9 311.8 318.5 315.3 313.9
17 1 6035 ... " 313.1 315.0 H2.1 313.1 312.5 ]15.8 312.4 315.9 312.1 312.6 3U.6 31'0.5 315.1 311.6 311J.5
18 1 624.6 " 310.8 311.8 308.1 309.5 306.9 3U,l 308.1 311.9 309.0 306.1 309.9 310.8 lLi .4 308.2 3oJ60.6
19 " 6"6.1 .0 396.3 3':i8.60 395.1 396.4 394.2 398.3 393.9 396." 393.0 390.3 391.4 391.5 .392.4 386.9 31H.2
20 " 835.3 •• 392.6 395.0 391.6 392.8 39,).1 394.9 390.1t 392.1 389.60 386.6 361.9 38B.2 389.2 36303 lEIO.6

" " 624.5 •• 388.1 390.60 388,0 383.6 386.8 390.9 386.5 399.0 385.9 383.0 384.0 384.4 385.'" 319.5 311.0

" " 646.1 ., 334.1 Jl5.1 333.2 H3.0 332.0 334.5 311.0 332 .9 3)u .... 321.9 329.1 32901 330.U 321t .1 322.9
13 " 635.3 ., 330.9 331.9 ))0.0 319.8 326.6 33100 311.9 129.9 321.3 l24.8 325.9 325.9 326.8 3210 5 319.6

" " 62'0.5 90 321.3 328.5 J260.1t 326.1 32".8 321.5 324.0 326.v 323.4 321.2 322. I 322.5 323.1 311.8 .316.4

" 18 846.1 ". 316.6 380.1 3 11.8 31';1.0 311.7 382.3 318 • .3 381.0 318.'0 316.0 310.1 311.0 311.1 31.1. .1 369.8

" 18 835.3 '" )16.5 319.9 311.1 311.9 376.6 360.1 316.4 319. I 316.3 J13.6 314.5 315.0 315.1, 369.2 360 1.3

" 18 824 .5 HO 313.4 316.8 31./0.3 ]14.6 313.5 317.1 313.1 315.1 312.9 310.0 311.1 311.6 312.2 366.1 36./o.l

" 18 6"6.1 HO 326.4 328.5 311.3 321.2 326.1 326.6 326.5 328.1 326. I 323.5 324.3 325.3 326.0 321.0 319.6
2. 18 6)5.3 '" 322.5 324.0 323.2 323.2 322.1 325.0 323.0 325.2 3l2.4 319,9 J2,).8 32 1.8 322.7 311.9 3l6.6,. 18 6024.5 210 319.1 321.0 319.9 319.1 319.4 3210 2 319.4 321.3 318.) 315.9 316.El 311.6 318.3 313.5 31l.1

" "' 8"5.1 ., 310.5 312.1 370.v 310.4 310.7 313.9 311,4 31'0.1 312.5 311.9 311.6 312.8 313.5 369.3 361.9

" 110 8H.9 90 313.0 314.8 312.9 313.5 313.8 311.60 314.9 318.5 316.9 316.0 316.1 311.3 311.1 313.6 312.1
33 "' 824.1 •• 310.6 312.5 310.3 310.8 311.2 311t.1 312.2 315.6 313.';1 313.1 313.2 314.4 314.9 310.8 36~.4

" "' 645.1 ., 324.0 324.3 322.4 322 ... 3U.3 325.1 322.9 J25.9 3~4. 5 32/0.1 324.1 325.6 325.1 322.2 32,).9

" "' 634.9 •• 321.1 322.0 320.2 320.2 319.8 322.5 320.2 323.3 321.8 321.5 322.0 .322.9 323.1 319.1 318.5
36 ll. 624. I 90 316.3 316.6 315.3 315.5 3l5.2 311.1 315.6 H8.5 311.4 3l7.3 3l7.6 318.8 318.7 315.5 314.2

" " 846.3 210 390.1 392.3 390.60 ,391.8 390.9 394.8 391.1 394.2 392.0 J90.1 390.0 390.6 J91J.2 385.0 382.8

" " 835,5 210 386.1 38';1.0 .J1)6.t> 388 •• 361.5 391.3 361.9 391.0 388.1 381.0 3860.8 38103 381.1 382.0 319.1

" " 1124.1 210 384.1 38<0.2 3113.6 385.1 38".1 396.5 38/0.9 388.2 385.1 384.1 381t.1 364.5 364.3 379.3 316.9
90 " 6'06.3 210 3l5.3 3260.1 323.6 325.3 324.1 326.8 324.1 326.1 324.1 323.5 323. 'I 324.1 323.8 3I';1.'ii 311.9

" 42 6035.5 210 323.3 324,1 321.8 32.J.3 322.1 32.... 5 322.2 324.8 322.8 321.6 l2~.1 322.0 321.9 316.0 316.0

" 1t2 624.1 '" 311.1 3 18. 2 316.5 311.1 317 .1 319.0 311.1 320.0 311,8 316.8 3l7.3 311.5 311.4 313.1, 311.6

" 62 8460.1 " 3'15.9 398.9 396.8 399.1 391.5 40(.1 398.6 1t01.9 391.8 395.9 3960.3 396.2 395.9 390.2 381.8

" 62 835.3 " 3'H. S 396.8 39 ... 6 396.5 39'0.6 398.0 395.5 398.8 394.5 392.1 393.2 392.9 392.6 381.0 38<0.3

" 62 824.5 " 391.5 394.2 391.9 393.1 391.1 395.3 392.9 396.3 391.6 .389.9 390.4 390.'0 389.8 381,.3 381.4

" 602 646.1 " 335.0 336.1 334.2 335.0 333.2 335.8 333.6 J35.9 3H.0 no.o 331.5 331.2 330.2 325.9 ]23.4

" 62 635.3 30 332.4 .334.3 331.8 332.l 330.4 332.8 330.8 333.0 329 ... ~21.1 32~.9 }l8.5 321." 323.3 321.0

" 62 6'24.5 " 331.2 332.9 330.0 330.1 328.3 330.4 328.1 330.5 326,7 124.2 326.0 325.5 324.3 320.3 319.0

" 23 846.1 ". 362.1 364.6 361t.1 364.9 361t.0 361.0 366. I 369.6 ~66.0 365.0 365. I, ~66.2 361.0 )63.9 ~62. 2
50 23 835. ~ ISO 360.0 .362:.0 161.5 362.0 361.1 36".0 363.1 ~606.1 363.0 361.8 3602.3 362.9 364.0 360.1 358.9
51 23 824.5 ISO 356. ) 356.0 351.2 3513.2 351.\1 360.2 359.0 362.6 359.3 351.8 358. ) 359.0 3600.u .356.8 354.1

" 236lt6.1 ". 311.5 ll3.1 312.u 3D.0 311.1 .314.9 313.6 316.8 3l4.4 H2.5 J13 .... 31'1.5 315.3 312.5 31.:i.2

" 2l 6035.3 .50 308.9 310.1 309.0 309.7 306.6 3lL .It 310.4 313.2 31l0l H8.1 310.0 311.2 311 .6 J08.6 306.5

" 23 6024.5 150 301t.6 301>.0 304.1 305.1 30".9 301.6 306.1 309.6 31l1.6 305.0 l06.3 301.1 308.1 ),)).4 J03.1
55 114 8"'6.3 HO 358.5 361.0 357.1 360.2 359.0 362.1 361.6 366.4 364.2 )63.5 lt>4.2 365.4 365.5 3602.2 360.6

" IIIt 835.5 333 )53.1t 3600.1, 356.1> 359.0 351.1 361.1 359.1 364.2 362.0 ~61.1 361.9 363.1 363.1 359.5 351.lJ
57 114 824.1 33' 354.3 356." 352.5 35"'.1 353.2 )5•• 1 355.2 359.6 351 •• J56. I) 351.'" )56.6 358.1 355.2 353.5

" 114 646.3 HO 322.4 323.5 319.8 320.9 319. I 321.9 320.3 323.4 320.9 320.3 321.l 321.9 321.1 H6.2 J16.3
S. IIl, 635.5 ))0 318.9 319.1 316.3 31 '.1 315. I 318.2 316.4 319.6 316.7 316.) 311.2 311.6 311.1 314.2 312.2
6D 114624.1 33' 316.0 316.6 312.8 3lJ.6 311.6 314.6 312 ... 315.1 312.1 312.2 )13.6 JI3.9 313.6 )10.0 308.2
61 120 8lt6.2 210 351,.1 351.3 35"4.3 351.5 ]56.0 360.6 358.6 3602.4 359.8 J58.1 359.3 360.4 360.5 355.6 353.9

" 120 835.1t '" 351.3 354.3 351.1 35".4 352.6 )51. " 355.1 359.5 3560.9 355.9 356.5 351.8 351.6 35l.8 351.2
63 120 82.4.6 HO ••• ••• ••• ••• ••• ••• ••• '.0 ,.. .., ,., ••• ,.. ••• ,..
" 120 646.2 ,.. 305.2 31)7 .0 303.1 301.0 30... 6 308.0 301.0 309.9 301.';1 306.6 301.8 308.5 306.) 303.8 302.1

" 120 635.4 '" 301.5 303.S 300.5 303.1 30l • .3 305.0 303.7 306.9 J04.9 303.1 )05. iJ 305.6 305.5 301.1 30J.~

66 120 624.6 HO 299.9 301.8 299.1 300.7 299.1 302.8 301.2 304." 302.5 301.0 302.5 30l.1 302.6 296.3 291.4
61 91 8460.3 210 3560.7 359.4 35&.2 359.3 158.0 362.5 3600.8 364.6 363.0 36U.l 362.1 362.6 363.3 356.2: 3sr.5

" 91 a35.5 210 355.5 351.1 3'>4.1 351.1 356.1 300.5 358.1 362.6 360.60 3S8.6 361J.0 3600.6 31>1.u 356.1 355.0

" 91 824.1 210 354.2 3560.3 353.4 356.0 354.3 3'>8.5 3560.1t 360.2 358.4 356.5 351.5 358.6 358.1 353.9 352.8
7. 916 .. 6.3 HO 318.5 319.9 317.3 319.1 .311.3 320.2 317.8 321.1 319.4 317.5 318.5 319.2 318.9 314.1 .313.8
71 91 635.5 ". 311 • .3 316.8 315.1 311.'" 315•• 318,2 3lS.9 318.6 311.1 315.1 316.0 316.9 .316.1t 312.2 311.1

" 91 62".1 ". lI4.0 315.2 312.2 313.8 311.1 31"'.6 312.1 315.2 3lJ.4 311.2 312.2 313.1t 312.& 306.5 301. I,

" • ••• • 102.2 101.6 102.4 102.5 103.6 102.8 104.9 105.6 105.6 106.3 101.6 106.5 109.0 109.2 106.1

" • ••• • 102.'" 102.8 103.5 104.2 105 ... 104.8 105.9 105.9 101.1 10/0.1 105.6 106.1 106.5 lOl.0 l1J1.3

" • •• 0 , 103.5 103.6 104.5 104.0 105 ... l05.0 10)5.1 105.4 105.6 106.8 1'39.4 109.1 108.8 109.6 lIO.4
76 o 896.9 • 2·42.3 245.2 2,6.5 250.3 249.6 251t.2 253.2 25"1.9 255.9 258.1 256.4 251.6 259.60 256.6 251.2
71 o 896.9 • 0.0 ••• 0.' ,.. .., ••• .., ••• 0.' ••• .., .., ••• 0.' ,..
78 o 896.';1 • ••• 0.' ••• .., ••• ••• 0.' 0.' .., 0.' ,.. ••• ,.. ,.. ,..
7. o 430.6 270 IlT.60 118.5 119.1 120.2 121.5 121.1 122.2 123.1 123,6 123.1 125.60 126.2 126.5 121.1 121.0.. o 410.6 HO 111.4 lU.I, 1I9.5 IN.5 121.9 122.1 122.60 123.0 123.5 123.l 124.8 125.4 125.7 126.0 126.1
81 o /030.6 •• U8.1 118.9 119.1 12J.2 12l.8 122.0 122.6 122.8 123. I 12.3.4 125.8 126.6 121.0 121.8 121.1

" o 1,30.6 3D 1I1~5 116.1 IU.6 11';1.1 120.6 12U.8 12 I. 5 122.3 122.6 l23.1 125.9 126.6 12&.1 121.1, 121.2
83 o 6JO.6 270 154.0 155.6 156.8 158.6 160.2 161.1 1601.1 162.1 163,1 163.0 1604.3 165.2 165.6 165.9 165.1

" o 6030.6 ,.. 1560.1 151.5 158.4 160.0 161.5 162.'" A62.9 It>4.4 164.8 164.8 166.0 166.8 161.0 167.4 166.9

" o 630.6 30 158.3 1~9.1 160." 161.6 162.9 16.30 1 164.1 16"'.8 164.9 165.1 161. I 168.2 168.1 16';1.0 161.3

" o 630,6 ., 151.3 158.5 159.0 16a.3 161.1 162.6 163.0 164.3 16"" 5 165.1 161.2 168.3 l68.6 168.6 168.3
61 '3 830.6 ". 194.1 196.4 191.5 20CIo3 202.1 203.8 204.6 206.8 201.5 Nl.9 208.5 210.1 210.5 211.2 210.6

" o 830.& 270 191.4 19"'.0 195.4 198.2 200.0 201.9 202.1 204,1 205.3 205.1 206.4 2U8.0 2011.8 20';1." 209.0

" o 630.6 ,. 200.9 203.1 203.(0 205.6 206.9 208.3 2011.6 209.9 209.9 210.3 211.5 2n.3 213.8 214.0 213.0•• U 830.6 •• 196.0 198.0 196.8 201.0 201:.8 204.3 205.0 201.2 201.4 208.3 209.5 211.3 211.9 212,2 211.6., • ••• • 103.1 103.3 t03.5 103.6 105.2 10"'- 1 l05.3 105.1 106.2 106.6 109.1 lLO.O 110.) IILJ.8 IllJ.t., • ••• • 103.1 10303 103.5 1'33.6 105.2 104.7 105.] 105.1 106.2 106.6 109.1 110.0 HO.) 110.8 1l0.1
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DATUM ". 5.18

VERSUCH NP:. I , , , , 6 1 , , 10 11 12 IJ " \5
DURCHSAH II<GfS I .... :H93 0.2921 iJ.2660 :).2330 O.2115 0.1890 0.16'10 v.ISI<? 0.1365 0.1223 J. L221 0.1133 0.1 Cl~O 0.0923 0.0836

El. ENERGIE IKki '" .3 69.0 b3.0 56. ) 52.5 46." "2. 't 38.5 34.b 31 ... 31.1 29.1 26.9 24.1 22.1
I'l.EYNOlOS ZAHL. E-,)'t 11.149 10. Zl2 9.280 S ...110 1.3('1 6.532 5.821 5.201 4.692 4.189 4.198 3.8(,6 3.539 ].136 2.838

ORUCKVEP:LUST
II.EtOI N/"' ....21

GES.X-"- 895.6P...." 9.:n39. 16982. 64861. 5J396. 42330. 34151. 21655. 22161. 18623. l!)Z95. 15392. 133 L1. Ill86. 9032. 1St 1.
Pol S X- 102.01 M!'tl O. O. O. 78"8. 6552. 53')l. 4]11. ]552. 2911. 2<011. Z.. "2. 2122. 1/:109. 1't66. 122J.

81S )(: 236.1'"'''' 'rlllB. 35226. 29650. <;13<09. 1811. 6312. 5111. 4255. 352\1. 291':1. 2950. 2:552. 2188. 1110. 1481.
PolS X= 502.01MMI 66154. 56411. 414U. 23441. 19620. 15889. 12810. 10566. 870'0. 11'16. 7245. 6259. 5306. '0255. 3538.
8lS X" 61li.vIH~1 196::16. 619!l5. 51C'o0. 30'Hl. 25851. 20881\0. 11\0991>. 13881. 11388. 93'9. 9454. 8206. 6914. 5585. 41\001.
8 I S X" nb.lI'!'!.1 9Z 119. 18657. 65955. 31851. 316'06. 255'08. 2015::1. 16982. 13915. 11'0'09. 11534. 999'. 8lt93. 6192. 5611.
OIS X" 866.0t:'t.''11 10'01'6. II 98!H•• 7't449. 4'0396. 371111. 2'1912. 2'03'01. J<~901. 162&2. 13369. 1341'1. 11690. 99:)1. 7(1)1. 6539.
EIHTR.DR'J(K I BA~I 1'0. 1") 1'0.05 13.96 13.65 13.'10 13.14 13.70 13.68 U.6lt 13.60 lJ .55 13.54 13.52 l 3. 50 13 .41\0
EI NTR. TE~P. GilAD( 110.8 I LI. 2 1I3.5 11lol 111.0 11'1.2 118.4 120.7 12v.5 121.0 123.6 125. ] 125.4 121.2 121.5

1E ,
" '"" ". ,"' 'OS
CH~1 CCoROIGRAD C

,
" 845.9 >SO 512.4 512.0 509.8 513.5 5 Ul. 3 5Ilt ... 520.5 519.6 518.5 520.3 519.3 52\) .1 522.1 524.2 52'0.4,
" 335.1 ISO 5.:1lt.7 5\)4.5 502.3 506.0 511.5 501. I 51l.2 512.6 511.9 5\3.5 512.5 ~>l 4.U 516.0 518.1 518.3,
" 92403 '" 4"9.6 499.6 497.4 500. (, 506.2 5B.5 501.4 507.2 50b.0 501.8 5.:16.9 508.6 5!CI.2 512.7 512.1,
" 64 5. 9 "0 O. , 0.' 0.0 ". I).C 0.0 \.1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0, " 635.1 "0 4l1.9 432.0 "30.9 "33. I 438.0 '032.8 438.2 't31.B .1,36.1 "38.1 436." .. 3'.1.8 ..41." 443.8 .1,44.5

6 " 624.3 >SO 0.0 0.' 0.0 0.0 ". 0.0 J.O 0.0 0.' 0.0 ,. , 0.0 0.0 ,.0 '.0,
" 81501 " 511.6 511.1 514.1 5L8.0 523.1 5l~.1 521.1 518.7 516.6 516.0 515.5 515." 515.5 517.2 516.2,
" '3lt6.1 " 510.2 51lo .2 51.).1 513 .J 5 U03 510.0 511>.5 513.6 Sild 510.9 510.6 510.5 51V.6 512.0 Sild,
" 82". ') " 5';''1.2 509.2 516.3 5Jb.5 512.0 5.)].6 51;).4 507.5 505.3 5;)".8 50" .5 504.6 5V4.6 501.0.7 joJ5.9

\0 " 646.1 '0 431.1 437. 9 435.5 -'035.1 44J.2 433.1 "38.8 "36.3 .1,34.8 434.5 .. 34." 435.2 435.1 '038.0 .. H.4
U " 635. ] '0 432. I 432.5 'o3Q.l .. 3J.2 .. 34.1 427.5 ..n,) ".H.I 429.1 429.3 "2'1.3 4]0.1 430.5 433.,J .. l2.4
12 " 624.5 " 1,,23.1 42'.1 'tZ I.) 421.S "26.3 US.9 42 ... b 422.7 "1l.1 "21.0 4ll.l 422.0 422.lt 424.9 '124.)
13 1 8 .. 6.2 " 512.9 51l.4 510.1 51" .4 521.6 516.3 521.2 522.1 521.5 523.1 521.1 522.6 52.1.7 526.6 521.9

"
, a35.4 " Slo).3 51l.3 501.1 311 ... 513.6 S 13. 0 511.9 519.2 511.8 519.1 511.2 518.9 5l9.9 522.6 523.9

\5 , 824.6 '0 5C19 ... SIO.\ 506.3 51Ll.0 516.7 511.1 515.6 516.1> 515.2. 516.3 51 ... 1 516.1 516.1 519.1 520 ...

16 , 646.2 lO It45.0; 4"5.2 "43." ""6.2 "52.1 445.) .... 9.6 450.2 "'01.6 448.l 4"1).3 449." 450.0 451.3 ..52.3

"
, t35.4 3J 443.4 442.6 '040.9 .... 3. I 449. I 441. iI 4"5.1 .. 45 ... "43.4 "43.5 4"3.1 4 ..... 9 4 .. 5.5 4"6.4 447.5

" 1 614.6 3J '0)8.0 431.4 "35.6 431. I lt43.lt "31>.2 4'00.1 "'''0.'' "37.5 431.9 438. I .. 39.3 439.9 4ltO.l 441.5

" " 846.1 " 563. J 563.,) 5bO.4 561.1 5t8.5 558.0 562.9 SI>I.l 551.3 551.5 555.6 556.6 556.5 557.5 558.1

'0 " 835.3 '0 551.9 551.9 555.2 555.<,1 56l.8 552.8 557.5 555.9 552.4 552.3 550.9 551.5 551.6 552.3 S53.4
21 22 824.5 " 550.8 55oJ.'1 5'08.7 549.6 556.7 5"'.0 551.2 550.1 540.b 546.3 544. a 545.6 545.8 546.5 541.6

" 22 646.1 " 467.6 461.1 465.6 466.5 411.7 464. I '01>1>.2 '066.1 41>3.0 "'62.2 461.1 462.5 462.9 463.4 "64,)
23 22 635.] '0 "62.lt 41>1.1 .. 60.2 4td.3 461.1 459.4 461.U 461.4 45t!.5 457.7 451.1 .1,58.2 '056.8 459.0 460.1

" Z2 624.5 " 451.6 456.9 455.4 45b ..) 46l.5 45'0."2. 450.1 456.2 453.1 452.3 .. 52.;) 452.6 "'53.6 "53.6 454.6

" 78 8lt6. I '" 531.0 53t>.J 534.B 535.3 542.9 532.4 5)6.4 535.6 531.8; 531.3 530.3 531.1 532.2 532. '} 534.9
26 J8 635.3 210 531.3 5)5.2 533.1 534. I 541.3 530.3 53'0.1 532.8 528.8 528.5 521.2 521.8 529.4 529.B 531.4

" 18 <124.5 210 5n.8; 531).1 529.5 529.1 536.6 525.4 529.4 521.6 524,] 5~.0 522.3 522.9 52".4 521o.9 526.5

" 18 646.1 '" 46;.1.7 46(,.3 45'1.2 459.9 466 ... '051.8 "60.6 '060.1 458.5 456.6 "57.1 '058.3 460.2 461.2 462.4

" 78635.3 210 454.4 454.4 453.1 45".2 460.5 452. "3 455.5 4S5.5 45).4 453.2 451.9 453.1 455.3 456.4 458.0

'0 18 62.1,. 'i 210 45v.4 .... 9.9 '04 El."2. .... 9.1 .. 55. ~ 441. I 449.8 "49.9 441.5 447.3 4'06.0 "41.1 449.1 449.7 451.4
31 110 B.. 5.1 " 52 1. 7 520. 'l 525.2 52b.9 535.0 5.!5.4 52~. 5 531.1 521.8 528.5 526.1 521.1'1 530.3 5)0.1 532.1
32 110 1:134.9 " 532.\ 5)0.1 530.2 532.0 54:).4 5B.5 5)4.1 537 .4 534.1 534.8 532.6 534 .1 531.1 516.4 539.1
33 110 614. I " 523.4 521.4 526. I 529.3 536 ... 527,] 53ll.3 533.2 529.9 53u.6 526.4 530.1 532.9 532.4 534.4
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" 42 60?.4. I 210 "46.2 44S.3 442.7 4 .. 6.4 45Z .9 "45. J 441. i ltloa.v .1,45.2 444.9 443." 444.4 446.v 445.6 4101.9

" 62 846.1 30 566.3 566. I 561.2 566.1 515.5 564.3 561.6 51>1.<,1 563.7 56).3 56:).0 561.6 5b3.1 562.9 505.1
H 62 835.3 '0 51>2.6 562.3 558.0 562. J 570.5 5S<j.4 562.9 562..7 559.0 5S8.4 555. I 556.6 551.7 557.5 56oJ.2

" 62 824.S " 55B.1 5S1.1 553.6 551.5 56" .1 55".7 559.2 55B.3 554.5 553.1 5S0.1 552.2 553.0 552.8 555.3

" 62646.1 '0 412.4 411.9 468.9 411.1 411.6 468.1 41 ).1 470.0; '461.0 'o65.S 463.6 464.6 "65.v 465.0 461.6

" 62 635.3 30 46 1.8 467.8 4610.9 'o6b.8 .. 13.1 464.1 466.0 466.6 463.0 't61.5 460.2 461.0 '061.2. 46l,] 106).6

" 62 624.5 '0 465.2 465.2 '162..3 46}.2 469.3 460. (, 462.ll 462.1 458.7 451.4 456.0 '456.8 ..56.8 ',56.6 4.,9.3

" 23 846.1 150 51;) .1 510.8 5(1 J." 51':'.2 511.4 510.U 512.8 514.5 5U.1 514.2 512.;) 5 I 5.2 516.7 519.3 523.0
50 13 835.3 ,,, 5116.8 501. I 503.9 '501.\1 513.9 506.2 509.0 510.5 509.3 510.0 5iJ8.0 510.9 512..5 51lt.6 518.3

" 23 824.5 150 5;)0.1 501.2 '191.6 501.1 50ll,] 500.8 503.2 505.1 5i)3.1 504.6 5iJZ.b 505.3 5i)1.1 509.0 512.,

" 23646.l '" 431..9 437.2 434.6 439.1 4410.6 436.9 439.3 441.2 "39.5 44;).4 '039.9 4102.5 443.3 445. I 446.2

" 23 6)503 \60 432.1 432.8 430.0 "33.6 439.8 432.2 "]".2 436.3 434.0 4'5.1 4)\.6 436.1 1031.9 439.5 442. ,

" 23 62'0.5 \50 42.6.1 "26.1 424.8 "28.0 4H.9 426.1 428.7 4"30.6 428.8 "30.0 1029.5 4ll.3 4)2.8 43".5 431.5
55 11" 846.3 330 5,)B.9 5J5.2 506.1 510.0 517.6 5V8.8 512.3 515.1 5l2.4 SB.5 51l.8 513.3 5110 .~ 516.1 52U.6
56 114 8)5.5 330 508.2 507.3 505.3 50ll.4 515.5 506.9 510.4 512.9 5;)<,1.8 510.9 509.7 510.7 512.0 513.<,1 511 ...

" 114 924.7 330 502.6 501.2 499.5 5,)2.3 509.4 5;)0.8 5,)4.3 506.5 5J3.1 5V4.6 50l.3 5u4.8 506.2 5V1.6 51l.0

" 114 646.3 HO 453.0 451.6 450. I 452.0 45r.7 "49.8 452.1 1054.3 451.6 451.5 451.2 .. 51.9 452.8 453.8 .. 57.2

" 11 .. 635.5 HO 446.3 4"'5.4 410) .8 445.9 451. ° lt4 3. 6 ..41>.7 447.9 'tlt5.8 4"5.3 445. I 4105.'t 1046.5 4 .. 7.6 't50.6

" U" 624.1 33J lt4J.l 41,1.9 439.8 441.6 446. I 439.2 442.1 4't2.9 440.5 4H).3 439.5 440.4 441.2 442.0 ........ 9
61 120 846.2 >10 502.6 504.0 5,)2.6 5013.1 51 '0.6 508.3 512d 513.3 510.3 510.9 508.3 509.3 511.1 511.8 515.1)

" 120 635.4 110 "91.9 1099.3 4"8.5 50 .. 01 510.6 5V4.6 508.1 509.6 506.5 501.1 50... 5 505.8 51H .6 50B.3 511.3

" 120 82".6 110 0.0 O.G 0.0 v.O 0.0 0.0 o. , 0.0 '.0 0.' O.J '.0 '.0 0.0 '.0

" 120 646.2. 210 427.0 1011.8 42lo.0 43iJ.4 436.3 4)iJ.7 4ll.4 435.0 431.6 432.2 "30 ... 431.4 433.7 4l4.7 431.5

" 120 635.4 210 422.3 422.9 421.2 425.6 4ll.5 426. I 428.9 430.5 421.5 428.0 426.6 421.3 429.4 430.1 43).4
66 120 624.6 21J 419.1 419.6 411.J "22.3 421.8 't22.3 '025. I 426.2 lt23.1 '023.6 422.6 "23.4 424.8 '025.9 42B.8
61 91 El46.' 210 504.9 504.7 503. iJ 5V6.4 514.8 5118.1 511.1 512.9 510.3 510.7 509.1 510.9 5B.2 514.8 519.5

" 91 835.5 110 5i)2.8 502.9 5;)0.1 505.8 511.8 505.3 506. I 510.3 501.2 507.8 506.6 501.9 509.9 511.1 515.9

" 9J 624.1 21' 500,).0 500.1 .... 8.1 503.0 509.0 502.5 505.7 507.7 503.9 51H.8 503, I 5;)" .8 50t..7 501.8 512.7
10 91 646.3 21) "46." 447.3 4 .. 4.1 ,+48.0 452.6 4'06.5 449.2 "50.6 447.6 "47.7 4 .. 6.5 447.1 4"",.lt 450.1 454.8
11 97 6]5.0; 21J 44 ... B 445.2 4 .. \.B 444.9 449.8 lt"3.3 441\0.0 447.3 10'0" .1 .... '0. ) 443.0,) 10 .. 4.1 445.8 446.0 'I5oJ.8
12 91 624.1 21(1 "'39.5 439.6 .. 36.3 '139.3 4104.1 431.5 lt4).4 1041.8 4311 • .1, 439.6 431.4 4l8.) 4"0.2 lt"0.5 4104.8

" 0 0.0 , loJ9.8 109.4 112." 116.2 116.2 IlB.8 118.8 121.5 121.3 12l.6 124.1 126.2 124.'t 127.0 lZl.0

" 0 0.0 0 110.9 111.7 114.6 111.5 111.3 118.9 II S.9 120.3 119.1 119.1 122.0 122'.8 123.8 125." 125.8
1S 0 '" 0 111.5 112.4 11l.4 111.5 117.5 111.1 111.5 120.4 121.2 121.7 124.7 127.0 12a.l 129.2 129.8
16 o 696.9 0 329.2 329.6 H2.1 339.6 344. J 341.2 346.4 31,,6.6 347.0 352.1 351.5 353.6 358.2 358.8 J60.6

" o 8"6.9 0 0.0 0.'.1 0.' ,., 0.0 0.0 0.' 0.0 0.0 ,.0 0.0 '.0 0.0 0.0 '.0
18 0 896.9 0 0.0 0.0 0.0 0.0 0.0 0.0 '.0 0.0 '.0 0.0 0.0 0.0 '.0 0.0 0.0
1S " 430.6 210 1310.8 136.3 n9.1 Ilt2.0 143.3 1105.0 14&.2 141.9 147.9 1"8.9 l51.5 152.4 153.3 154.3 155.2
'0 o ..30.6 210 135.2 136.1 139.0 142.2 1"'3.5 144.4 1'tS.2 146.6 141>...9 148.0 150.5 151.4 l52.8 I 'H. 7 155.0

" o 43(.6 '0 n".9 136.4 138.6 141.8 142.8 143.6 14 ... 6 146.8 1"1.0 148.2 152.3 153.1 154.5 155.8 156.9

" o 430.6 " 134.0 115.2 131.5 1'00.9 H2. I 143.5 144.5 146.8 141.3 148.3 152.0 L53.2 1510.0 15lt.9 155.9

" o 630.6 210 191."3 193.1 195.4 199.4 201.9 202.5 2,)4.2 206.3 206.6 208.2 210.1 211.6 21301 214.10 216.0

" o 630.6 21J 19".4 19lo.2 198." 2(12.5 2e4.9 205.9 201.d 209.9 209.9 2U.2 212.7 214.0 2l5.1 216.1 2U,]

" o 630.6 '0 191.3 t 99.1 201.0 204.5 2(;6.1 207. V 208.3 210.7 211.0 212.2 215.6 210/.4 2U.5 219.6 221.0

" o 630.6 " 196.1 191.6 199.8 203. 1 206.3 ZUl.0 208.6 2U.2 211.6 2l2.8 215.8 211.3 218.2 219.2 220.6

" o 830.6 210 25".6 256.9 259.4 2610.1 268.1 269.1 212.6 215.6 2J6.l 218.3 218.9 291.0 l82.1 284.4 266.2

" o 830.6 210 250.2 l52.6 255.2 260.6 264 .(, 265. I 266.'" 211.1 212.1 174.5 275.6 218.0 28(,1.1 282.l l64.5

" o 830.6 30 264.5 266 ... 268.3 272.1 216 ... 216.1 216.4 260.9 281.1 282.8 285.3 287.2 288.6 289.9 291.5

" o 830.6 " 251.3 259.S 261.8 267.1 271.3 212.0 214.9 218.2 279.l 261.1 283.l 285.1 266.6 268.3 290.1

" C 0.0 0 HO.l 111.l 113.6 116.( 118.0 119.4 120.1 l22.4 122.9 123.6 121.4 U7.8 128.5 12".2 129.2

" 0 0.0 , 110.7 IlL.3 LI 3.6 IIb.l 118.0 119.4 120.1 122..4 122.9 123.(, 121 ... l2 1.8 12B.5 129.2 129.2
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" " 035.3 '" 57:}.0 571.1 567.2 561. V 569.4 561.3 5,,~.6 565.5 ,63.Q :>1> 7.8 57 .... 8 569.2 51<'.4 566.0 569.9

" " 624.5 2 t J 56'0.7 565.3 561.) :>6J.9 5b2. I 56;.1 .5 Sb 1.4 558.5 550. l 559.9 51>..?:.1 561. ~ 564.0 56(.0. ) 5':'2.2
31 11;) .':145.1 'lJ l.59.7 660.4 651.!J 651::1. " 6&1.'0 66).~' M,I.] 66<1.4 651.9 661.5 663.9 66].4 666.2 b60.1 663.4

" '" ,134.0;1 " 665.0 665.6 662. ß 66l.5 b61.4 066.5 b68.5 M1.3 664.b 66B.l 6lt.5 671.1 613 ... 61>7.9 671.11

" '" U4.1 " 61>J.9 6,,1.6 658.2 b5'J • .2 66].l &61.9 664.iJ 662.5 659.6 61>3.9 b6 7 • .2 666.8 (,(,9.6 663.(, b06.5
H '" 645.1 " 5!o9.6 51J.2 561.4 5u J.6 512.3 57L ... 51..i. a ,12.5 %9.9 ,12.9 516.7 516.7 519.J 574.;;' ,16.7

" ," 634.9 " 565.4 566.0 563.0 564.0 56"1. J 5&1.3 569. J 561.9 565.5 56~. 5 51..?:. 2 5 12.3 5h.l 569.4 ., 72. J

" 110 u24. I " 556.5 557.4 554.) 555.9 55'1.5 ':i59. I ~61. 4 56J .2 50. /.) 561.0 564.1 564.6 566.8 561.9 564.)
H 41 34b.3 21:) 1 )].4 7J4.3 699.3 6\11\.4 In .) 7:.1J.9 7vJ.5 691.2 6'13.5 696.6 69].1 694.0 6'15.6 1.>88.9 1.>9J. I
38 42 835.5 271) 1.>'>6.1 698.1 692.4 69 L. 7 695. [ 6" .... 2 69'0.3 6 .. l.2 61:17.6 I.>~O. 6 61::18. J 6aU.3 689.9 01::13.4 685.1

" 42 924.1 '" <>91.5 692..6 bS6.6 I>a".o "59. L 0Il!i. 1 693 .6 685.2 681.8 684.9 682.5 682.8 694.1 678.1 619.6

" 42 6"06.3 <'U 514.1 515.4 He.4 570.5 57LI 572.4 512. I 56?? 561.4 569.1 >b'} .2 569.1 57iJ.8 566. (, 5l,03.1

" " 6)5.5 '" 571. J 570.9 566.5 506.5 569.1 ':i6~.1 56;).6 566.3 563.b 565.9 :>66.2 566. :) 567.5 563. ] 56502

" " (,24.7 '" 55~. S 5(,<1.4 555.9 556.9 5513.6 55~.9 55'i.3 557.6 554.5 551.0 551.5 551.3 559.3 555. I 551.5

" " 946. I 3J 712.3 113.7 107.2. 107.5 70\1.9 7 .Ii!. 5 IJ'I. \ 106.v 70/..6 706.2 1,,4.2 104. " 706.4 6\18.9 I ... 1.4.- " 835.) 3J 7:16. fI 101.1 10,}1.5 lul.7 7G3.9 7Jl. 3 102..9 699. a 696.4 b99.5 691.8 6'Jl.8 699.9 692.1 694.9

" ~2 82'0.5 30 10 L.~ IJ2 .0 695.1 I> )5. 8 69;) .l (,96.8 091.7 6')4.0 b9u.4 69303 692. :> (,qz.1 694.10 686.1 689.2

" 0' 641.0.1 " 5?l.1 592 .6 581.'0 ':i 8 1. 2 5S~. b :'91.1 581.l 'J8'o .1 58".0 581.9 563. L 582.6 584 ... 5 IB. 0 590.4

" '>' 035.3 " 51l>.5 5n.... 582.<' 58 I. 8 5A3.0 5H.5 562.2 57B .9 514.11 516.1 57a.3 511.1 519.9 513.1 57/.. 0

" 62 624.5 " 5~]. <' 53'>.9 57B.l 571.5 578.3 517. a 571.1 57] .~ 569.2 571.1 512.9 572 .0 514.3 5bl.3 51J. L

" " 9106. t '50 t,jfj. ] 6]9.9 635. EI 63603 6]9. ') 63b.</ 6]'1.2 631.7 631.4 6~ 1.6 642.6 b43.1 641. ') 6'02. () 646. fl

" 2J 835.] t 50) <>34.5 635.9 oll. I 0]2 .1 634.1 032 ... 635.2 631.5 632..7 ~31. 2 63/. '0 6JS .1 642. I 636.9 641.6

" " H24.5 '50 (,2801 629.5 625.'> 1.025.5 l,2a.1I 626. I) 62\109 u21.6 l,l6.6 63 I. 3 6J 1.1 631.8 635.1 6.3".5 1'>.13.3

" 2J 6106.1 '" 54!:l.5 ';~ll. 1 545.t. 545.5 546. a 541. 'I 54 J. J 548.5 546.5 551. J 551.2 552.2 555.6 551.1 555.9

" 2J 635.) 'SO 54].9 544. J 54(;.1 54'-'.5 54301 5'02 • .2 541.9 542.4 54".2 544.4 544.6 545.8 548. tI 544.6 54Q.),.
" 024.5 ,>0 534.9 535.'> 532.8 532.8 535.2 53403 534.4 535.3 533. 2 5H.6 531. b 5]9.3 5'02. " 538.7 5H• .2

" '" 846.] HO 631 • 7 633 .) 62.B.) 63.).C "32.(, 633.8 (,3ll.5 6]9.1 b35. I 64v.;) b4(,1. 'f 6101.9 645.1 642.5 645.6

" '" fl35.5 HO 631.2 6l<'. l u26.4 "l6. :> 611.,) 1>36.4 635 ... 636. I 632.u 636.7 637.6 638.1 641.4 638.3 641.4

" '" S24.1 HO 621.1 622.9 611.<' 619.2 1>22.:> 621.9 1.021.6 629. I b<'4.0 62'1.2 ,,]0.3 630.4 63401 63 1.0 63 l. 4

" '" 1>46.3 "0 565.4 565.8 56<.!.2 Sb L.6 563.5 56501 565.1 5b3.9 56';1.1 56.4.3 565.5 564. (I 567.5 564.5 565.1

" '" 6l5.5 HO 558.13 557.8 552.9 ,5'+. I 555. I 551... 55J.l 55'> .\1 55<'.9 55Q.6 558.;) 551.5 56".5 551.2 558.4

" '" 62'0.7 '" 50.1•• I 552.9 541.3 54<; .5 541.5 551.8 55Z.0,) 54'1.4 541>.3 5109.6. 551.2 550.5 553.3 551.1.0 550) .5

" 120 846.2 210 631.() 632.8 628. I 6.30.;;' 6]2.4 (,)5.2 637. I 635.1 6320 1 bJ1.6 031.2 631.1 b41.6 631.3 640.2
62 '" 035.'0 '" 621.7 62'1.,) 624.'> 626.9 62.9.1 631.5 6)l.3 631.6 629.l 634. L 6ll.9 634.4 638.3 6}].8 636.4

" '" 824.6 "0 '.J o. , 0.0 0.0 'l. 'J o. , :).u 0.' 0.0 0.0 0.0 0.0 0.0 0.0 0.0

" '2J Mb.? 2L) 53h .1 536.8 5H.7 5]6.3 538.0 541.5 541.7 54('.5 531::1.3 542,J 543.7 543.5 5'+ 1.6 544.3 546. ,

" '" 635.4 '" 529.1 530.4 521.b 53a.0 53l.9 536.2 5.36.1 535.1 533.2 536.7 536.5 53S.3 5.. 2.5 539.2. 541.6

" '" 624.6 '" 5<'4.9 5l6.2 5Zl.5 :>25.1 526.1 531.0 5]1. " 530.2 52<1.0 531.50 53l.l 532.1 536 ... 533.3 535.5

" " 946.3 ,,, 631.9 6]] .5 629.U 631.2 63"'.8 6]5.5 636. b 635. I 632. j 636.9 631.6 637.4 64l.8 6]103 641.b

" " 835.5 210 629. CI 6]1.1 626.2 1>2901 63j. ) 632 .... 6l3.8 63\ .9 62S.7 033.6 634.6 6].3.9 6]8.3 633 ..1 631.6

" " 8<'4.1 '" 621.1 623.8 62].1 625.3 627.2. 628.9 630.1 628.8 625.4 630.1 631 • .3 630.6 634.8 63U.V 633.9

" H 646.3 ZlJ 562.3 562. S 551.1 55ll • .3 559. tl 561.5 562.1 56(.1.6 556.8 561.U 561.7 561.3 565.0 56U.5 563. t

" " 035.;- '10 559.1 559.2 553. f:I ~54 .6 555. ß 551.0 551. 'J 556.4 552.6 556.] 551.5 556.6 560.3 555.6 558 • .;I

" " 614.1 '" 55l.) 55<,.5 541.3 547.6 54? " 55J.0 551.3 549.6 545.6 ')"'J.b 551. " 550.3 553.3 548.5 550.9

"
, 0.0 0 119.9 124. I 126.3 12',1.7 131. J 134 ... IJ4.3 \ 34.9 13'>.8 136.4 141. ] 142.\ H2.1 146.1 143.7

H 0 0.:' 0 Lll.2 124.2 IUI.5 13J,) 131.7 132.6 132.8 133. <' 133.5 134.1 l)'l.1 139.8 HO.b 141.7 145.0

" , ,,' , 12 L. S 124.2 L27 .\ 13(,.3 131. 1 132.5 131.9 l33.9 135 • .2 U6.U 142.ll 143.5 144.4 144.1 147.6

"
, 896.9 J 'oll. 1 4l6.;) 411.4 42 I. 4 421>.2 426.4 429 • .3 431.1 432.0 434.9 441.3 '03'1.3 442.4 444.4 441.7

n 0 696.9 , 0.' 0.0 :).U CI.u '.0 J.O ).0 o. , '.0 0.0 o. , '.0 .... 0 0.' 0.0

" , 1396.9 0 'J.J ,. , (1.0 J.O 0.0 '.0 0.0 0.0 '"' 0.0 0.0 0.0 0.0 0.0 0.0

" 0 430.6 m 154.1 157.1 159.'> 163.8 165.0 167.5 1b8. CI 169. J 17u.2. 111. 5 116. ~ 117 .1 119.1 180.8 11::12.0

" 0 4lu.6 21;" 154.0 156.7 159.6 1(,3. L 164.4 165.6 166.2 161.5 168.9 I7U.6 L15.6 116.5 118.2 179.9 181.6
H , 430.6 " 154.0 156.5 159.<' lb2.8 164. J L65.3 16b.5 161.8 16'J.3 t 70. 9 177.7 118.9 180.3 Id2.2 184.2

"' 0 430.6 " 152.5 155.3 151.9 L61.6 16l.1 \65.5 L06. S 168.4 16'1. '> 111.1 171.5 118.6 119.9 161.6 163.2

"' 0 6]0.6 '" U(l.O 2]1.4 234 ,J 238.5 24).9 243. I 244.6 246.v 241.7 250.6 255.3 256.6 2.58.8 260.b 262.9,. 0 63J.6 '" lJ2. 'I 235.9 n8.6 243.u <'loS .) 2... S. ] 2.. 9.1 250.6 252.0 25'0. ,) 258.5 259.6 261. '> 263.0 264. ':i

" , 6.3':.6 " 236.6 24V.U 242.1 246.0 <'48.5 250.0 252.2 <'5].3 254.1 251.3 263.6 <'65.1 267.0 2611.3 270.9

" , 630.6 " 2]4.11 238.2 240.4 244.9 241.1 249.8 252.2 253.1 254.9 251.4 263.3 264.7 266 • .5 261.b 269.1

" 0 930. I> ,IJ 311. ? ]15.6 3le.7 324.6 H8.3 332.6 335.11 331.1 339.5 343.';' 346.9 348.6 351.5 353.5 355.9

" 0 830.6 l1:.J 3U4.6 l08.i! 312.U .3l7.8 JZI.7 325.9 32".8 331.2 333.6 3]8. I 342. '> 344.4 341.6 349.6 .352.9

" J ~)0.1.> 3J 3l4.1 .326.5 HO.4 3l50.0 33d.5 341.5 344.4 345.6 341 ... 350.9 356. I l57.6 359.9 36L 01 363.1

" , 1:l3';.6 9J ll6.2 320.5 322.8 328.4 332.7 335.2 339.u 341.2 343.6 347.9 352.6 354.6 351.2 356.8 ]61.4

"' 0 0.0 0 12l.6 1<''0.6 12101 Ilv.4 Il2.2 133.8 IH.8 136.6 L31.1 na. " 143.9 143.9 1'06.1 L"7 • .2 1"'6.4
92 , D.'J 0 12\. b 124.6 127.1 13" .4 132.2 133.ll LJ4. a 136.6 L31.1 136.4 143.9 143.9 146.1 141 • .2 1108.4
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DATU14 30. 5.18

VERSUCH NM. I 2 , , 5 • 1 , 9 10 "DURCHSATZ IKG/SI O.O'tlO 0.0389 0.0360 0.0328,(0.0292 0.0263 0.0235 O.02lL 0.01'11 0.0111 0.015"
EL. ENERGIE IKWI 35.6 3Z.6 31.9 26.5 24.6 22.1 19.9 11.7 15.8 1-'0.3 12.8
REYNOlOS lAHl.E-Q4 1 .... 19 1.310 i .201 1.109 0.9810 0.885 0.190 O.lll 0.64.. 0.516 0.523
ORUCKVERlUST

II.EfOl N//1"21
GES.)(z 895.bl/olH' 112.55. 1'0896. nOIl. lu180. 8163. 1218. 5819. " 186. 3984. 3213. 26'10.
BIS X- 102.0114141 311'iIo 2728. 238/0. 2033. 1661. 1184. 1142. 950. 800. 659. 5b2.
81S X" 236.111411) 3838. ])69. 29-101. 2:509. 2.:15]. t 11 J. 1416. 1189. 9~1. Blo8. 695.

BiS X- 502.001141 8103. 1583. 6595. 5521l. ""'92. 3695. 3061. 2533. 2118. 1161. 1456.
aiS x" 610.01/1141 1089lo 9505. 1!1265. 6900. 5513. 4568. 3128. 31ll. l517 • 2129. 1110.
BI S 1( .. Hb.lIMMI 13210. 11492. 10001. 8319. 6733. 5522. 4505. 3152. 3101. 2561. 2136.
81S x .. 866.0tM'''' 15083. 13099. 11405. 9 .. 1.0. 1643. 6250. 5089. 4225. )'092. 2811. 2381.
fIJHR.DRUCK 18ARI 9.39 9.38 9.37 9.35 9.32 9.3,) 9.29 9.28 9.26 9.25 9.2"
fINTR.n,llp. GRADe 105.2 101.5 108. I 108. I 110.1 109.5 l1U.9 110.5 111.1 111.2 109.6

H R " ",0

"' "'. eus POS
IHMI IGRDIGRAD C

I " 845.9 ISO 314.2 313.4 381.0 311.4 315.8 314.1 316.5 314.0 311.8 .312.1.1 ) 12.5
2 " 835.1 '50 368.5 361.8 315.6 31.6.5 310.8 310.1 HI.8 ]69.5 361.4 366.9 361.4,

" 82'0. ] '50 365.2 364.3 :Jl2.2 363.0 361.4 361.0 368.4 365.9 363. I 363.1 36).1,
" 6'05.9 ISO 0.0 0.0 0.0 0.0 0.0 0.0 0•• 0.0 0.0 0.0 0.0

5 " 1.35.1 ISO 314.4 ]13.1 ]20.5 312.6 316.5 315.8 316.4 ] 14.3 312.5 312.6 ]12.1

• " 624.3 ISO '.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0,
9' 835.3 " 311.0 369.6 ]11.8 368.4 313.0 371.9 311.8 361.1 361.3 360.4 359.6,
" 846.1 30 ]61.4 366.1) 314.0 364 .4 369.0 361.1 361.5 363." ]51.0 356. J 355.3

9 " 82.".5 30 362.1 361.5 36<;1.6 360.1 364.5 363.5 36].0 359.0 352.8 ]52.3 351.1
10 91 646.1 30 312.2 311.5 318.1 311.5 315.1 314.<;1 3 L4.1 ]11 01 305.8 306.0 ]05.3

" 91 635.3 30 30B.4 ]01.3 314.1 ]01.9 :Hl.2 )10.8 310.1 301.1 302.3 ]02.5 ]01.9
12 91 624.5 " 301.4 30J.l 301.8 301.3 305.0 304. I. 305.3 302.0 291.4 291.1 296.1
13 1 846.2 30 316.6 315.6 383.8 314.1 311.1 316.2 311.1 ]15.9 ]1].2 ]15.4 ]15.0

" 1 835.4 " 373.2 .U2.4 ]80.2 ] 10.5 313.6 312..5 313.2 31l.9 369.0 311 01 310.6
IS 1 82".6 30 311.3 ]10.0 318.1 368.0 311.2 ] 10.0 310.1 369.1 366.1 368.2 ]61.5

" 1 646.2 30 32.5.9 3210.8 J31.1 322.1 325.3 324.3 324.4 322.8 320.2 322.1 322. I
11 1 635.4 30 323.l 321.9 329.2 319.1 322.6 321.6 321.8 32.0.1 311.3 319.9 319.1

" 1 624.6 Ja ]19.] ]18.0 325.3 )15.5 ]IB.3 ]11.6 311.9 H6.5 313.6 :H6.2 315.1
19 " 846.1 " 391. .4 394.1 40].6 ]90.0 ]93.9 ]92.4 392.1 388.5 ]83.0 ]84.5 383.'0
20 " 835.3 " 393.3 391.'0 '000.1 381.2 391.4 390.0 389.1 386.0 380.1 3a2.1 3111.2
21 " 824.5 " 3118.6 381..8 ]96.1 382. " 381.0 385.1 385.5 382.0 311.'0 319.v 318.2
22 22 6-.6.1 90 326.8 325.5 333.l 322.6 326.6 325.9 326.1 32] .0 319.] 319.8 3 I 9. l
23 22 635.3 " 323.8 322.5 33".1 319.4 32}." 322.9 322.8 31<;1.9 H6.1 3U.8 315.2

" 22 62".5 90 320.2 318.1 321..3 3\5.9 319.8 319. '0 319.4 316.5 ]12.9 313.1 312.0
25 " 8106. I 210 382.5 180.8 ]90.3 316.5 381.9 ]81.'0 381.8 318.6 314.2 316.1 315.5

" " 935.3 210 )81~2 ) 19. 2 388.6 314.1 31<;1.9 319." 319.4 316.4 311.1 313.2 312.5
21 " 82'0. ') 210 311.5 315.3 H14.8 310.8 316. I 375.5 315.11 312.1 368.'0 37(100 369.0

" " 6"6.1 210 311.1 330.5 338.5 326.9 ]31.'0 330.1 331.1 328.1 324. J 324.9 323.8

" " 635.3 210 321.1 325.8 3]3.6 321.7 326.2 325.5 326.1 323.1 319.1 320.3 ] 19.2
30 " 62'0.5 210 32].8 322..5 330.3 318.'0 323.3 322.4 ]23.2 320.5 316.'0 318.1 ]16.5
H lhl 845.1 90 396.8 385.0 3'iJt,.8 319.6 385.3 385.3 381.3 3116.<;1 ]83.9 388.1 3111.2:
32 110 834.9 90 39,).<;1 389.1 399.2. ]83.6 389.1 389.6 391.7 ]91.3 388.5 393.8 392.9
33 110 824.1 90 )~8.6 386.1 ]96.6 380.9 381.0 3116.9 389.1 3118.'0 ]85.5 390.6 389.'0

" 110 1.45.1 90 311.S 331.2 339.7 326.1 332.0 3l1. 6 333.3 332.5 330.3 335.8 335. <;
35 110 634.9 " 3.H.l 329.1 338.0 325. ;) 33.:1.1 329." 331.0 330.1 321.6 ]32.5 )]2.2

" IlO 624.1 " 325.1 lll,. ) 332.6 319.7 324.8 3H.3 326.1,) 325.1 322.6 321.4 326.'l
H "2 846.3 HO 391.1 38?1 ]99.9 382.3 383. ] 386.6 3111.9 38... 1 319.2 381.6 380.1

" "2 835.5 210 ]88.2 385.5 196.4 ]18.8 384.8 383.2 ]8'0.3 381.5 315.9 318.5 311.2

" '02 6210.1 '" 385.11 383.0 393.6 316.0 H2.0 31l0. '0 381.v 318.4 31).1 115.9 374.9

" 42 646.3 HO 323.3 ]21.'0 329.1 316.3 321.6 32U.1 321.4 319.1 315.8 311. I 314..3

" 42 635.5 "0 322.2 320.4 328.5 314.8 ]2.:1.2 318. <;I 319.5 311.4 313.3 314.4 311.2

" 42 62".1 '" 318.0 3 16.1 324.3 310.5 316d 311,.1 ]15.2 312.8 ]08.6 309.8 306. '0

" 6l846.1 ,. 4\l4.2 400.8 412.6 391.11 398.6 396.8 3'l1.0 393.3 3111.5 389.1 381.0

" 62 835.] " "01.2 398.0 410.3 369.5 396.1 394.4 3<;1".1 390.8 385.1 381. I 385.0

" 62 8H.5 ]') 391.8 394.3 406.6 385.5 392.U 390.4 390.1 381.0 381.'0 J8". l 3112.0

" 62 Mb. L " 333.5 330.9 3101.5 32".1 BO.4 329.3 )29.1 ]2(,.4 321.5 322.6 319.9

" 62 635.3 " 330.3 ]27. I. ]38. I 321.3 321..8 3 ... 5 ... 325.'0 H2.'o 311.5 3111.6 316.1)

" 6262'0.5 " 328.0 32".8 ]]5.5 118.6 ]23.1 322.6 322.6 319.8 315.0 316.5 313."1

" 23 846.1 '50 31!i.0 311. .0 389.5 ]12:.0 319.8 380. <; 3112.1. 382.1 3111.<' 381.6 ]19.3
so 2J 835.] 15,) ]13.9 312.3 385.1 368.1 316. ] 31 1.0 319.0 318.<, 314.1 311.4 315.3
51 23 1124.5 150 36tl.6 361.2 380.1 362." 310. l 310.8 313.\1 31"'.l 363.8 311.4 368.8

" 2] 646.1 ,SO 323. I 322.0 3]].5 311.6 32<,.11 J2S.3 321.6 326.9 32'0.2 328.0 321. B
53 2l 635.3 150 319.6 318.1 330.2 31" 03 321.4 322. J 324. I 32].1 320.5 32'0.1 323.9

" 23624.5 150 315.] 314.5 325.1 3(H.9 316.9 311.3 ]19.5 318.5 316.2 ]19.8 319.1
55 1110 8'06.3 330 379.9 378.1 392.5 311:.6 380.8 ]81.0 383.1 382.2 318.8 382.3 319.9

" 11'0 835.5 '" 316.9 315.6 ]89.5 369.1 311.1 317. a 380.0 318.1 HS.2 ] 18. 5 315.6
51 1148H.l HO ]];;1.6 36<;1.5 383.5 36... 0 312. l 312.2 314.1 3 n.8 369.2 312.3 369.2

" 1I4 M6.} '" 334.5 333.1 340;.6 321.3 33".6 333.9 335.6 333.1 ]30.4 3]3.4 332.2

" 11'0 635.5 330 3l9.7 328.6 340.7 32.2.1 33J.O ]29.2 331.0 329.0 325.9 329.2 321.6
60 Ilt, <.210. I HO 325.2 123.9 H6.1 318.2 325. ') 32'0.8 321.0 324.9 ]21.8 325. I 323.4
51 120 8106.2 210 364.<, 363.3 311.1 351.5 ~66. 1 361..0 368.4 366.'0 362.4 365.6 362. (>

" 120 835.'0 '10 361.0 3')<;1.6 J1 ].9 35].9 36l.5 362.5 365.0 363.0 359.0 362.5 359.1

" 120 8H.6 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

" 120 646.2 210 3L2.9 311.6 ]2].8 306.2 3l3.1 313.'0 31503 312.9 309.4 311.2 ]08.0
.5 IN (,35." 210 HO. I 308.8 ]20.9 303.3 310. I, 309.9 ]11. ') 309.1 305.6 301.5 JO". '0.. 120 62/t.6 2:l.l 306.5 305.2 ]11.0 299.6 306.5 3\16.2 307.1 305.6 302.2 ]0". L 301.2

" 91 8106.3 '10 3110 .9 373.5 388.8 3101.3 316.6 376.6 379.9 31<;1.1 ]11.0 383.2 382.9
60 91 835.5 210 312.5 311.'0 ]86.6 365.4 3110.4 3110.8 311.5 311..6 3"'.6 ]80.6 379.1

" 91 82'0.1 210 369.3 368.0 382..9 361.<;1 ]10.5 310.1 37].2 ]12..5 310.0 315.6 314.2
70 91 6'06.3 210 332.0 330.1 )4).5 324.8 BI.8 ]31. '0 333.3 331.<;1 ]29.6 335.2 3310.8
11 91 1.35.5 210 329.11 328.3 HO.8 322.0 329.2 328.6 H3.1 329.2 321.2 332.3 331.8
12 97 1.2'0.1 210 325.8 324.3 3lb.6 3L8.0 325. I 324.3 326.1l 325.3 }23 .5 328.2 321.1
13 0 0.0 0 105.10 1\19.1 1,)8.5 109. \ ILO.O 108.\ 1011.9 I:lB.l 110. i:I 1l0.6 109.1

" 0 0.0 ) 101.2 W8.2 109.5 110.2 IU.2 110.7 113.2 113.3 L13.6 ill.6 l09.8
15 0 0.0 0 103.2 105.3 101..4 106.1 109.1 109.5 110.1. 110.1 l1u.5 111 01 110.0

" o 8<;16.9 0 269.9 211. ° l 17. 3 261..'0 269.8 210.6 211.3 266.4 263.8 266. I 262.5
11 o 896.9 0 0.0 0.0 0.0 0.0 0.0 ü.O 0 •• 0.0 U.U 0.0 0.0

" o 896.9 0 0.0 0.' o .e. 0.0 0.0 0 •• 0.0 0.0 '.0 '.0 '.0
19 o <']0.6 210 12'0.5 125.9 121.2 121.5 129.5 130.4 1l2.1 132.2 L32.6 133.0 131.9

" o HO.6 210 124.8 L26.0 12 I. 5 121.9 1l0.1 131.0 1]2.8 13l.9 133.3 lJ3.6 l32. '0

" ;) 4JO.6 " 12".9 126. " 121.& 126.6 13,;).6 131.5 132.1 132.1 13l.<jj 133.1 13<,.1

" ;) 430.6 " 12".3 125.7 126.9 Ill.1 12d.8 129. " 110.1 130.8 131.3 l32.1 131.6

" o 630.6 210 168.5 \69.5 112.2 110.9 lnd 1710.2 116.0 116.0 115.1 \ 16. 2 115. ;,)

" 3 1.30.6 210 11u.5 11l.5 113.9 112. 1 1"'.1 115. I. 111.1. 117 .0 116.1 117.2 l15.8

" o 630.6 30 l71.1, 112.6 11'5.3 113.9 116.1 116.1 171.9 111.2 116.2 116. " 115.2

" 3 630.6 90 110.2 111.2 1710.0 112.1 17t,.1 1710 .1 11601 115.9 115.3 116.2 115.0

" o 1130.6 210 218.5 2.19.5 22.3.2 2.2J.3 222.5 223.4 225.1 2.2".9 224.0 22".8 22].5

" o 830.6 210 211,.8 215. I l19.9 216.3 219.1 221.1 211.1 22303 222.5 22:3.'0 222.3

" o 830.6 ,. 220.<;1 221.1 225.1 222.2. 224. '0 225.1 226.'0 225.5 223.8 223.9 222.1
90 o 830.6 90 217 .9 218.8 222.9 21<;1.1 221.9 21.1.9 224.1 224.6 223.5 22'0.5 223.10

" 0 0.0 , 1,)5.9 108.1 106.0 108.3 106.6 101.3 101.4 \0703 1;)9.2 IIJ.9 110.2

" 0 0.0 0 105.9 108.1 106.0 108.) 106.6 101.3 107.4 107 .] 10'1.2 110.9 1I,j.2
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DATUM 30. S .18

VERSUCH "IR. " " " 15 " " 18 " 20 " 22 " 24
DURCHSATZ IkG/S I 0.0155 0.0131 0.012.4 0.0112 0.0099 0.0090 0.00111 0.0012 U.0063 0.0056 0.0049 O.OO~5 \),0038
El. ENERGIE lkW' 12.1 H.I 10.2 ,., 8.' 1.8 1.' '.8 '.1 '.1 •• I 8.' 8. ,
RETNOlOS lAHl.E-O't 0.526 O. <,61 0.419 0.)19 0.3)1 0.305 0.26'0 0.241 0.212 0.189 0.165 0.150 0.128
DRUCI(\IERLUST

II.E+Ol N/M"Z)
GE5.)(" 895.611'1111 2555. 2028. 1611. 1394. 11't2. 951. 16.). 641. 510. U 5. ]28. 250. 111.
BIS X. 102.01HHI 532. 431. 361. 302. 250. 211. 169. 10105. lltl. 99. 81. ... 53 •
BIS )(. 236.11"'''''1 659. 539. 452. 360. 3\6. 266. ZI'. 185. 155. IH. lab. ... 18 •
BIS )Ca 502.004111 1383. Li22. 935. 182. 6106. 539. 431. 314. 312. 269. Z18. 183. 151.
BIS X. 61(1.011'1111 16111. 1349. 1124. 9"1. 182. 659. 535. "61. Hll. 323. Z6S. 223. 183.
61 S X. 136.IIHMI 2022. 1622. 1352.. 112.7 • 938. 194. 648. 559. 462. 39 ... 325. 213. 222.
81S X" 866.011'1141 2.2.62. 1821. 1516. 1269. 1054. 895. 122. 62... 520. .."'2. 366. 303. 252.
EINTR.DII.I,ICl{ fBARI 9.2" 9.24 9.24 9.24 9023 9.22 9.21 9.21 9.N 9.19 9.1ll 9.16 9016
EI NTR. THtP. GRo\OC L07. 1 101,J L01.9 101.1 t06.8 106.6 L06.1 106.9 105.5 10".6 10"'.1 103.0 102.6

"
, .. ".

NO ... POS POS
11'11'11 IGROIGRAO

1 " 845.9 15. 115.] 312 .3 31].4 311.3 311.1 3U.0 311.0 318.6 ]16.8 319.1 382.8 312.0 313.B,
" 835.1 15. 313.4 361.5 36B.3 36b.3 312. " 361.1 31L.9 313.5 311.9 31!>.0 318.5 361.9 369.8,
" 82.4.3 15' 36b .1 363.0 363.5 361.5 361.0 362.5 366.9 368.5 361.0 310.3 314.0 363.1 365.6

8 " 6405.9 150 0.' ••• M 0.0 ••• '.0 0.0 0 •• 0.0 ••• .., •• 0 '.0

• " 635.1 150 3 L4.5 3L2.2 313.6 313. L 318.8 314.1 311.5 311.8 316.3 311.9 320.1 309.6 309.1

• " 62",.3 15. 0 •• ••• ••• 0.0 '.0 '.0 0.' ••0 ••• 0.' '.0 0.' '.0, 91 835.3 " 363.6 362.2 36'0.4 )61.4 366.4 359.0 362. I 361.8 359.1 363.2 363.6 353.1 354.0
8 91 846.1 30 358.9 351.3 359.5 ]56.5 361.4 35 ... 1 351.1 356.9 ]55.1 ]58.8 359.'" 3"9.8 350.2

• 91 82"'.5 " 354.4 352.6 354.6 351.4 356.0 349.0 352.0 351.6 350.1 354.0 ]55.0 345.1 34&.2
10 91 646. L " )~8.4 301.1 308.8 306.8 3L2.2 306 .... 308.6 301.1 304.2 305.9 303.8 293.1 290.6
11 91 635.3 " 305. I 303.5 305.3 303.0 308.2 302.3 3"4.4 302.6 30u.<,) 301.8 30J.J 289.1, 281.2

" 91 624.5 30 299.8 ?9ß.2 300.1 291.9 302.8 291. 1 299.1 291.4 294.9 2'11.0 295.3 285.0 28].1
13 , 846.2 '0 318.9 377.0 ]80.4 380.3 3ST.O 383.2 388.4 3iHI.5 ]86.6 3a8.0 391).(1 380.8, 384.1
18 1 635.4 30 314.4 ] 12. 2. 315.3 315.2 31U.4 l11J.0 ]83.0 383.2 38L .5 38].3 386.~ 316.6 360.5
15 1 824.6 30 311.5 3M.9 3110 1 31l.2 ] 11. 2 313.1 )18.5 318.1 J17.2 319.1 392.1 313.0 3n.iJ
18 1 6'06.2 30 325.4 324.6 328.8 329.9 336.3 332.9 336.1.1 331,.1 330.9 Hu.9 33 L.5 32U.l 321.5

"
, 635.'0 30 322.5 321.3 325.3 ]26.3 332.3 329.8 331.9 33.:1.0 326.8 326.9 321.'" 311.0 311.8

18 , 62.'0.6 30 318.5 311.il 321.u 321.11 ]21.5 323.? 321.0 325.1 32.2.. v 322.2 322. a 312.8 313.8

" 22 846.1 " 38a.6 38a.o 393.4 393.3 399.2 392.5 395.8 393.9 391.6 393.2 395.& 383.3 31;11.1
20 " 835.3 " 386.4 385.0 389.1 388.1 393.8 381.3 390.4 38!!.5 386.5 388. J 390.9 318.1 383....
21 22 82.... 5 " 383.2 381.1 385.2 38J.3 381.9 381.5 384.6 l82.9 38L .0 383.] 385.8 31'o.l l19.3

" 22 6"6.1 .. 321.4 320.2 l28.3 333.8 345.0 342.1 345.il HI.2 3)6.4 335.3 334.5 322.6 322.2:

" 22 635.3 " 318.4 311.6 325.4 l30.4 3 ... 0.1 ]:11.1 340.2 J36.2 33L .6 33u.l 3~9.9 318.'0 ]11:1.1
28 22 624.5 .. 315.'0 31... 8 322.4 3~6. 1 335.1 332 ... 335.<.1 HI.O 3U•• 5 325.8 325.1 H'o.1 ]1l.9
25 18 81,6.1 210 379.3 311.3 3l3I.J 381.1 386.2 ]112.1 381.5 ]!l4.5 383.1 386.1 388.0 318.0 381.3

" 78 835.3 '" 376.5 374.) 3 17.5 316.9 3iH.8 31"1. ] 382.9 ]81,).0 3111.'0 381.6 383.5 314.2 317.1

" 18 82".5 "" 313 • .:1 310.2 3 7).3 l72 .... 371.1> ] 13.] 311. ~ 311,.8 373.5 J 16.1 318.5 369.9 :H3.6

" 18 6'06.1 "" 321. :3 324.8 329.2 333.1 335.8 333.4 336.6 ))2.4 328.2 328.2 321.3 318. J 318.0

" 78 635.3 210 322.3 320.4 324.5 325.3 330.5 328.1 331.2 321.2 323.2 323.2 HZ. ] 313.1 313.8
30 78 624.5 21. 319.5 311.4 32.1.2 321.8 326.6 32].9 321.1 322.9 319.1 319. L 318. u 310.1 3 LO. 3
31 110 845.1 " 39l.0 381.8 ]118.8 ]86.7 389.2 386.1 391.4 3a9.5 389.0 391.8 39'0.;) 388.5 39l.6

" UO 834.9 " 397. L 393.1 395.(: 393.5 396.2 393. L ]'H.I 396.1 J95.8 399,] 399.9 393.9 396.5
33 110 824.1 " ]93.0 389.2 390.6 J8?!) 391.] 393. ] 394.1 391.8 39 I. 2 393.9 395.6 39<.1.2 393.0

" 110 645.7 " 338.0 ]35.6 3]<J.0 33':1.1 344.6 ]42.8 3411.1 )44.4 342.0 342 ol 34:).3 333.2 33~. 9

" 1l'l634.9 " 334.8 332.1 335.4 336.0 34).2 33603 3"'3.3 339.1 331.2 331. '0 335.8 329.1 328.9

" 110,) 624.1 " 329.5 321.0 33.:1.3 HO.9 334.7 332..1 338.0 334.3 :Ul.9 332.1 330.1 )24.4 324. )
31 " 846.3 ", 384. Po 384.4 391.1 392.3 391>.1 391.0 396.) 39 L.8 39U.O 392.8 394.3 388.'0 391.9

" 42 835.5 '" 381.1 381. I 381.<.1 3111. ] 3'l).8 ]85.6 391.0 386.1 3114.8 361.8 389.6 384.2 31:11.9

" 42824.1 '" 319 .5 318.3 383.1 3U.l 385.7 3130.4 385.8 381 ... 319.1 392.1 3(1".8 lau. 1 383.8
80 42 646.3 '" 316.8 313.1 319.6 326.0 337.6 }]1.6 343.2 331.9 333.9 l33.3 331.0 32l.8 321.8
81 42 635.5 '" 313.3 310.5 316. ] 322.5 333.0 332.1 338.1 H2..9 328.9 328.5 326.4 319.5 311.5

" '02 624.7 m 3011.5 306 .u 312.2 318.0 321.5 326.9 ))2.3 321.2 323 .3 323.0 321.1 314.1 312.8

" 62 ßlo6.1 30 391. ] 389.2 393. a 394.2 391 .... 39L .8 391.8 392.2: 3<;10.0 392.0 392 ... 381.1 389.3

" 62 8l5.1 " 3f1~.2 3116.1 ]ft;).2. 39) .1 392.1 ]81.1 3',1].0 387.5 385.2 3a 1. 4 388.1 J83.3 385.4
OS 62 824.5 H 386.4 393.3 396 ..... 385.2 381 .... 331.6 ]81.1 382.2 319.'1 382.2 383.2 319.'" HI.3

" 62 64(,. I JO l22.1 320.8 l21.b ]]3.9 342.5 340.6 3"6.6 340. ) 335.1 ]l4.5 332.1:1 325.9 322.1

" 62 635.3 30 ]18.1:1 3l1.6 324.1 32<;1. a ]]1. 3 335.2 3'01.0 )34.<;1 330.0 32<;1.5 321.3 321.5 318.3
88 62624.5 30 316.9 3L5.8 321.9 326.5 3l3.3 33,).6 )36." 330.4 325.3 ]25.0 3H.L 3L 1.6 31". )

" 23 8'06.1 15' 382.5 317.1 317.1 J76.6 319.1 37 I. 5 386.2 3!12.2 3112.4 )811 .... 391.6 38<;1 ... .31>1.0

" 2} 835.3 '30 311::1.2 312.1 ] 12. 6 311.8 375.", 312.1 381. ] ]11.3 311.1 ]63.5 381.1 385.1 38].5
51 23 824.5 150 311.lI 366.3 36&.2 365.8 366.9 366.1 315. ~ 311.2 37201 J1b.l 3C12.8 Jal. 1 319.1

" 2) 646.1 15. ]30.4 3211.1 311.2. }]2.8 336.4 ]33.0 ]31.il J32.0 329,J 330.2 331.0 328.3 324.6

" 2] 635.3 150 326.6 32".3 32:1.2 328.'6 332.0 328.2 n2.~ 321.1 324.4 325.8 326.8 32 ... 3 32".6

" 23 624.5 '" 12~ .0 319.6 32.2.2 323.4 326.1 ::In.. 'i 32' .b 321.1 319.3 l2u .8 322.2 320.1 316.4

" LL4 8'06.3 '" 384. I 319. L 380.U 319.1 3113.1 380.3 389.~ 38t .t.I 381. I )91.8 394. I 391.5 l88.4

" I L'o 835.5 HO 319.5 314.5 315.3 315.1 319.3 315.5 385.0 381.5 383.0 388.'! 39,).5 38a.3 J65.2

" 114 824.1 HO 313.2 369.4 369.0 369.0 373.1 36<;1.3 31;).11 315.6 Hl.4 )82.8 J85.5 383.4 380.1

" Il'o 646.3 ]]. 336.1 334,2 3]6.1 ]]8.1 342.1 338.2 ],44.1::1 339.1 336.'" 3)6.5 336.8 333.1 329.4

" 1146]5.5 330 331.5 329.5 332. J 333.4 338.0 333.5 3]9.6 ]34.1 DI.I 331.8 332.3 329.8 ]25. b
80 lL4 b24.1 HO 326.9 324.5 32102 ]2"1.6 333.2 ]28.5 334.5 329.2 326.2 321.1 32<1.0 325.1 32 L.l

" 120 846.2 210 366.4 365.3 310.8 31401 381. I} 311.3 386.6 381.b 319.4 ]82.1 ]8].6 381.4 360.2

" 120 835.4 210 363.3 361.9 )('l.u ]1.:1.1 311.5 312.5 381.8 371.1 314.'" 311.6 319.2 311.1> ) 16.3.. 120 824.6 210 0.' 0.0 0.;.1 '.0 0.0 '.0 0.0 0.0 0.0 0.0 0.0 ••• 0.'

" 12064(,.2 21. 31 ').6 306.'0 .H3.1 318.5 329. () 32.5.5 334.0 328.3 323.5 323.3 321.9 311.6 3l4.2

" 120 635.4 210 30b.l 3v4.7 31,j.2 H4.8 324.9 321.2 329.4 323.9 319.4 ]19.2 J L7. 8 313.6 )LO.6.. 120 624.& 210 3)3.4 3ill.8 31)7.1 311.6 321. 2 311.,) J2.5.0 319.1 315.2 315.1 313.9 309. CI 3.H.O

" 91 1146.3 21. 31:16.6 3a1.1 383 • ." 38".5 3Po9.8 3113.2 391.1 386.11 385.0 381.7 390.8 ]<;Iu.5 390.1

" 91 835.5 '" 383. I 31001 38,).3 38u.l 3116.0 319.3 366.9 ]82011 3111.2 384. L 381.6 381.3 ]81.3

" 91 824.1 '" 311.6 J 72.1 374.5 375.0 38,).3 ] 13.6 38U.9 311.2 315 ... :'19.1 38]. L 383.1 383.5,. 91 6'06.3 21. 338.0 336.0 338.8 34C1.1 ]46. I 339.9 l45.6 340.1 335.1 33~.4 ])l,.5 331.0 328.8
11 91 635.5 210 334.1 332.5 335.2 336.5 342. l ])5.1 141.1 H':i.1 3H.5 .Bi.] BJ.5 321. L 325.3

" 91 624.7 21. 330. L 327.8 33(,.5 331.1 331.0,) 330.7 335.9 330.1 ]2(, .6 326.6 326.0 J21.a 32 L.2
13 • 0.0 0 106.5 106.1 101.1 L08.1 101.8 108.1 106.8 109 .... llib.l IU6.1 106.1 lu,".1 104.1
18 0 ••• 0 101.8 101.2 101.4 1,)6.2 104.8 105.3 104.1 IU4 .... 10,)2. (, 102.9 100,1.9 IUI.3 101.5

" • 0.' 0 108. EI 1;)0. , 10<i. L LU8.'o 101.1 L06.6 lu6d LO?O 101. I 104.3 104.8 102.9 lul.4
18 .:I 896. f) , 261.2 260.4 259.4 259.1 261 ... 251.9 26(,.1 269.1 211.8 216.1 281.5 283.6 290.6
71 o 896.9 • 0.0 0.' 0.' .... 0 CI.v ,., '.0 o .u .., o .v J.O 0.0 0.0
1P o 8<;16.9 , 0.0 0.0 0.0 '.0 '.0 0.0 0.0 0.0 ). ) V.U '.0 0.0 iJ.O

" il 430.6 '" 130.3 129.1:1 130.8 L31.1 132.0 02.4 134.3 135.2 136.1 IJ1 • .,. 139.8 1''H.2 1... 3.8
80 o 4]0.b HO 130.3 129.9 DO.8 lJI.3 132.2 132.6 134. S 135.4 LJb.3 Dll.1 L.. O.O LU.] 144.2
81 o 41~1o(, 90 131.2 131.0 132.0 132.. ] 132.8 133.2 1]4.8 135.9 1](,.1 136.3 14.:1.03 141.1 142.<;1

" (l 430.6 30 129.9 129.1 130.8 L31.2 131.1 132.2. 13'0.0 lJ5.2 136.1 lJ1.9 139.8 1'01.0 143.1

" o 63.:1.6 21) 113.0 112.4 l13.5 174.4 116.3 111.9 Ull. 1 184.0 186.J 189.2 193.4 195.8 199.6
88 ) 631. f, .210 11). CI 113.2 114.1 114.8 116.5 n8.1 181.t1 11:14.2 186.4 189. tI 19'0.0 196.4 lOu.4

" o 630.(, 33 i.14.0 113.6 114.8 L15.4 11 t. 2 118.6 182.4 184.8 186.6 19(,.1 L9'o.4 196.6 21)0.6

" o 63:). (, " 17.L 9 113 .4 114.b 175.5 111.4 119.1 18301 185.1 181.ll 191.4 19&.1 198.6 202.1

" o 8)";.(, lLJ UI.? 221.3 222.6 223.9 226.8 229.5 235.0 238.& NI.) 24~.1 251.2 153. 9 251.1

" o 83(l.b '" 22il. 'i ?20,l 221.8 223.2 226.2 228.8 23'0.2 2)1.8 240.4 244.5 249.8 252.4 256.0

" I) 0130.(, " nl.'I 221.1 223.1 224.1 226.1 229.1 234.1 231.6 240.(0 244.4 249.9 252.2 255. B.. o f1]0.(, " 2U.2 22201 223.7 2.25. l 228.(.1 2}Cl.5 2]5. 'J 239.4 242.. u 246,3 252.2 25... 1 258.3

" 0 u. (, 0 11,). J 1 J9. 9 L10.1 11,) .5 llQ.1 108.9 1'>9.9 109.8 1\.11:1.1:1 108.) lu8.1 L06.1 105.1

" 0 0.' 0 IIQ.O 1<)9.8 110.1 llQ.5 110.1 1,)8.9 l09.11 109.8 1"3.8 108.,) 108.1 106.1 lU5.1





DATUM 28. 2.79

VERSUCH N'R. 1 2 , 4 5 6 7 • ,
DURCHSATZ IKG/SI 0.1599 0.1456 0.1285 0.1125 0.1005 0.0901 0.0811 0.0735 0.0672
El. ENERGIE H<WI 108.9 '98.9 90 .. 2 78.1 71.7 66.9 60.0 55.8 51.2
WAERMEENERGIE(KWJ 113.8 103 .. 9 94.7 82.0 75.1 70.6 63.4 58.3 5'] .. 0
WAERMEBIlANZ(O/OJ 4.5 5.0 4.' 5.0 4•• 5.5 5.7 4.6 >'6
REYNOlDSZAHl-E-04 5.2]6 4 .. 772 4.192 3.680 3.273 2 .. 922 2.632 2.378 2.. 175
DRUCI(VERl US T

Il.E+Ol N/M**2l
GES.)I~ 895 .. 6IMM) 54151. 45557. ]65~0. 28091. 22967. 18775. 15315. 12744. 10932.
815 x~ 102.01"'MI 10261. 8581. 6855. 5323 .. 4339.. 3534. 2894. 2417. 2089.
815 x.. 236.11MI1J 11694.. 10292.. 8167. 6339 .. 5198 .. 4245 .. 3511 .. 2917. 2519 ..
BIS XZ 502.0{lU1J 29]70. 25041. 19945.. 15432. 12561.. 10204. 8374 .. 6962. 5959.
BiS )I.. 670.0(MM) 38182.. 32392. 25785. 19762. 16162.. 13169. 10763 .. 8892. 7611.
81S X:z 736.1010'0 45651 .. 38617.. 30770. 23581. 19281. 15723. 12834.. 10615. 9077.
BiS )lz 866.0(MM) 48699. 41131 .. 32860.. 25198. 20649. 16843. 13810.. 11425. 9789..
EINTR.DRUCK IBAR) 37.79 37.. 68 37.52 37.46 37.. 63 37.. 48 37.46 37.41 37.53
EINrR.rE~p. GRADC 141.1 140.2 141.3 140.0 142.0 141.4 140.4 142.1 142.5

TE R AX RAO T
NR NR .. pes POS

(,'1MI IGRDIGRAD C

1 83 M·4.0 270 401 .. 5 396.9 400.9 396.8 399.. 5 410.. 5 406 .. 5 412 .. 6 411.1
2 83 589.0 270 376 .. 5 372.. 3 376.0 372 .. 0 374 .. 8 3(14.7 381.1 385 .. 7 384.0
3 83 534.0 270 350 .. 6 346.9 349.. 9 345.6 347.9 356.2 352.5 356 .. 3 35~.4

4 83"479.. 0270 315.. 3 312.3 313.9 308 .. 8 310.2 316.3 312.4 314.7 3l.l .. 9
5 83410.. 0 270 332.-4 329.0 331.. 0 326.. 1 328.1 335.5 331.5 33-4 .. 9 333 .. 8
6 83 355.. 0 270 303.5 300.2 301.9 298 .. 1 299.. 1 305.4 301.9 304.6 303.0
7 91 64-4.0 270 403.3 399.. 0 ~04 .. 7 400 .. 3 404 .. 1 417.2 414.6 ~22 .. 0 420.3, 91 589.0 270 379.7 374.lil 380.. 4 375.. 8 318.6 390.1 387.4 393.5 392.4 '"'", 91 534.. 0 170 362 .. 5 357.9 361.5 356.. 0 358.0 368.3 36~.. 2 370.7 369 .. 2

10 91 479.. 0 270 3]5.5 330.1 332 .. 4 325.7 326.7 333.5 329.0 331.2 329 .. 2
11 91 410.0 270 338.4 333.. 5 336.. 3 330.5 332.2 339.7 335.5 339.0 338.. 0
12 91 355.. 0 270 316.. 1 312.0 313.8 307.9 309.2 315.6 311.6 314.3 313.0
13 7 64-4 .. 0 30 411.1 405.2 408.8 402 .. 7 405.6 414.8 408 .. 4 414.4 411.1
14 7 589.0 10 381.2 377.6 379.1 37l.2 375.. 3 383.6 378 .. 0 383".2 379.8
15 7 534..0 '0 359.0 356.0 357.. 1 351 .. 2 352.6 360.5 354.9 359 .. 4 356.1
16 7 479 .. 0 10 322 .3 318.8 320 ..3 314.3 315 .. 5 321 .. 3 316.2 318 .. 6 314.9
17 7 410.0 '0 316.5 313.. 5 315.0 309.3 311.2 318.0 314.4 317.4 313 .. 8
18 7 355.. 0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 408.8 404.0 408.1 401.9 404.. 8 414.. 1 408 .. 3 413.8 409.2
20 22 589.0 '0 383.. 6 379.. 2 383.1 376.8 379.. 7 388.2 382.4 387.2 383.1
21 22 534.0 '0 3M.t1 360.1 363.1 357.0 359.4 367.. 0 361 .. 4 365 .. 2 361.4
22 22 479.0 '0 322 .. 8 319 .. 6 320.. 7 315 .. 7 318.1 323.1 318.0 320.6 310.6
23 Z2 410.0 90 315.1 312.5 313.6 308.3 311 .. 2 317.0 312.6 316.1 313.1
2' 22 355.0 90 293.5 290.7 291 .. 2 286 .. 7 288 .. 6 294.1 289 .. 6 293.5 290 .. 6
25 78 644.0 150 405.1 400 .. 3 -404.0 397.9 400.7 411.4 406.5 412.4 408.0
26 78 589.0 150 386.3 381.6 3d5.0 378.0 380.4 389.8 385.2 390.8 306.0
21 78 534.0 150 363.4 359.3 361 .. 5 355.1 357.8 366.0 361.7 366.3 361.8
2. 78 ~79.0 150 327.. 6 323.4 324.6 317.. 9 320.6 325 .. 0 321 .. 3 323.3 31~. 3
29 78 410.0 150 319 .. 6 316.5 317.. 6 312.0 314.4 320.6 317.2 319.. 9 316.2
30 78 355.0 150 302 .. 6 299 .. 6 300.3 294.5 296 .. 9 302 .. 6 299.0 300.7 297.5
31 110 644 .. 0 30 397.7 394.. 1 398 .. 7 395 .. 1 399.. 1 410.7 408.1 414 .. 8 414.0
32 110 589.0 30 377.. 7 374.. 4 378.1 374.. 6 378.5 388 .. 9 386 .. 8 392.6 391 .. 9
33 11 0 53'4.0 '0 361 .. 1 357.5 359.9 355.8 359.0 367.6 365 .. 1 370 .. 2 369.3
J4 110 479.0 30 331.0 326.7 327.. 5 322.8 324.. 2 330.2 326 .. 4 328 .. 9 326.9
35 110 0410 .. 0 30 339.1 334.3 335.9 331.1 333.4 341.2 338.0 341.8 339 .. 8
36 110 355.0 '0 321.1 315.. 6 316.4 311.7 312.8 319.. 8 315.9 319.5 317.5
37 42 644.0 150 401.3 396.3 3q9.1 394 .. 5 397.3 407.6 401.4 408.2 404.9
3' 42 589.. 0 150 380.4 375.4 377.7 371.7 374.. 6 384.. 2 377.. 7 383.6 300 .. 9
39 42 534.0 150 358.1 355 .. 3 357.1 350 .. 3 353.3 361.8 355.8 361.3 359.0
40 42 -479.0 150 317.8 316.3 317.1 311 .. 3 313.4 319.5 313.8 316 .. 6 31 .... .3



" 42 410 .. 0 150 312.7 310.1 311.3 305.71 308.2 :H lt .. 4 309.. 3 311.5 310.5.. "2 355.. 0 150 291.7 296.2 296.3 290 .. 0 292.7 297.7 292.7 29"' .. 2 293 .. 10-., 62 644.0 '0 384.1 380.0 383.3 377.5 382.. 1 391 .. 8 388.9 392.3 390.3
•• 62 589.0 '0 364.0 359.4 362.1 356.5 361.3 368.7 366.. 7 369.4 367.8
.5 62 534.0 '0 409.7 404.4 408.7 402.1 401.5 '1-16.9 "H·." ft18.0 416.3•• 62 479.0 '0 325.. 5 322.1 324.5 3U.4 321.4 327.4 324.7 325.3 324.3
.1 62 4LO.O 30 323.7 319.5 321.. 0 315.8 318.2 325.. 1 321.. 9 323.. Z 322.5•• 62 355.. 0 30 304.9 300.0 300.9 295.9 297.8 303.7 300.5 302.0 302.5
.0 23 6"'4.0 150 395.1 390.1 393.8 388.6 393 .. 2 403. L 400.6 405.6 406.0
50 23 589.0 150 368.9 363.8 367.8 362.2 367.1 375.. 0 372.5 377.0 371.6
51 23 53",".0 150 Yo-S.3 3".Z 347.9 342.0 346.1 352.7 350.6 353.7 354.0
52 23 479.0 150 310.8 308.0 310.5 305.0 307... 5 312.7 309... 9 311 .. 4 311 .. 1
5' 23 ""10.0 150 317.2 312.5 316... 3 309.5 312.5 318.2 315.5 319 .. 2 319.1
5' 23 355.0 150 300... 0 296... 8 297.. 8 291 ... 7 293.8 298.4 29".9 298.0 297.4
55 114 644.0 :no 388.0 38"".1 388.8 382.2 387.3 396.3 392.6 397.7 391.2
56 11"" 589.0 330 366.2 362.. 6 366.0 360... 0 364.9 373.0 310.0 314 ... 0 373.3
57 114 534.0 330 347.8 343 ... 5 346.0 339... 2 343.2 350.6 347.1 350 ... 6 349.8
58 Ll4 479.0 330 315.. 5 309.6 311.6 306.. 4 309.6 314.2 311.1 313.3 311.8
59 114 410.0 330 316.8 310.9 312.2 307.9 310 .. 4 315.4 313.5 315.5 314.4
60 IH 355.0 330 300... 9 296... 1 295.. 6 291.5 293."" 297.7 295... 7 297.0 296.1
61 120 644... 0 00 391.3 387.3 390.. 2 385.. 5 390.. 2 399 ... 6 391.2 401.6 401.1
62 120 589.0 00 368.8 364 ... 0 367... 9 362.0 365.6 313.2 310.8 31"".2 373.6
63 120 534.0 00 351 ... 9 346.8 350 ... 2 344.2 347.7 354... 1 351.1 353.8 352.9
64 120 479.0 00 325.. 1 320.7 323... 2 316.9 319.2 323... 8 320.2 321.7 319.7
65 120410.0 90 323... 4 319... 6 3ZI.3 316.1 318.8 324.2 320.. 4 323 ... 6 322.2
66 120 355.0 90 303.1 300... 4 300... 8 29"".8 297.4 301.6 297.1 300.1 298.5
.1 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.0 210 370.6 366.0 369.1 364.2 368.5 376.9 372.1 377.3 376.4
.0 97 53olt.0 210 351 ... 2 346.8 348... 6 344.0 341.7 353.5 349.5 353.7 352.7
10 97 479.0 210 316.6 312.6 313.8 309.5 311 ... 7 316.5 311.9 314.7 313.7
71 97410.0 210 311.4 306.9 308 ... 5 303.5 306.3 311.6 307.9 312.1 311.6
12 97 355.0 210 295.1 292.0 292.5 287.3 289.3 293.8 289.7 293.3 293... 3
73 0 0.0 0 140.1 139... 1 140.9 140... 04 1042. ]. 142 ... 1 141.8 143.3 144.3 I7' 0 0.0 0 142.4 139.5 141 ... 3 139.. 6 140.6 B8.9 136.8 140.1 139.1
15 0 0.0 0 140.'9 142.0 141.7 139 .. 9 143.2 143.0 142.7 142.8 144.0 ~
7. o 896.9 0 281.8 281.4 286... 9 284.4 289.8 296... 5 295.9 299.6 299.1

I17 o 896 .. 9 0 274.5 273 .. 7 279.3 276.0 281. 5 287.4 286.0 289.7 289.1
7. o 896.9 0 277.7 271.1 282.6 280.4 285.8 292.1 290.7 294 .. 8 294.5
79 o 430.6 270 159.6 ISCJ.6 160.1 158.9 160.. 5 162.1 162 .. 7 163.7 165.1
.0 o 430.6 210 159.1 159.7 160.6 158.8 160.6 1&2.3 163 ... 5 164.3 166.1., o 430.6 00 162.1 162.7 163.. 1 162.2 164.4 166.6 166.6 167.2 167.7
.2 o 430.6 '0 159.4 159.5 160.0 158.9 161 ... 0 162.8 162... 9 163 ... 7 164.0., o &30.6 210 208.8 20B.5 210.5 209.3 212 ... 4 215.6 214.<;1 217.3 218.5

•• o 630.6 210 204.4 205.0 206.8 205.oft 208.6 2U.1 212 .. 0 za.O 215.4
.5 o 630.6 30 206.8 206.4 208.3 206.1 209.9 213.3 2tJ.l 215.1 215.3

•• Q 630.6 00 214.4 214.4 216.3 214.8 218.1 222.1 221.8 223.5 223.6
.1 o B30.6 210 246.5 246 ... 7 249.8 248.3 252.4 257.3 257.6 260 ... 8 262.4,. o 830.6 270 251.0 250.5 254.0 252 ... 7 256.7 261.0 260.4 263.9 265.3
.0 o 830.6 '0 246.1 245.6 248.7 247.5 251.5 256.1 255... 9 259.6 260.1
00 o 830.6 00 256.1 255.6 259.0 257 .. 3 261 .. 5 267.. 4 266 .. 7 269.7 269.8
Ol 0 0.0 0 141.0 140.2 141.5 138.0 141 .. 4 140.4 136.7 138.. 3 139.8
9Z 0 0.0 0 141.0 140... 2 141.5 138.0 141.4 140.4 136.. 7 138.3 139.8



OArUM 28. 2.79

VERSUCH ~R. 10 11 1Z 13 1. 15 1_ 17
DURCHSATZ 1K/i/S) 0.0614 0.0550 0.0497 0.0.43 0.0400 0.0358 0.0322 0.0291
EL. ENERGIE (Kill I 48.1 43.0 38.9 35.3 32.0 28.6 26.1 23.7
WAERMEENERGIE(KWI 49.9 ".1 39.. 8 36.. 2 32.4 28.9 26 .. 6 23 .. 5
WAERMEBILANZ I 0/0) 3.9 Z._ Z.3 Z.3 1.3 1.1 1.9 -1.1
lEYNDlOSZAHL-E-04 1.981 1.776 1.602 1.427 1.287 1.152 1.037 0.939
DRueKVERLUST

11. E+Ol N/N".2 I
GES.)I" 895.. 6e NMI 9222 .. 7527. 6232. 4994. 4121. 3327. 2722. 2231 ..
BIS x .. 102.0("''11 1761. 14"B. 1206. 979. 808. 660. 552. 456.
aIS x .. 236.. UHM) 2152. 1761. 1464. 1198. 991. 804 .. 669. 558.
8IS x=- 502.0IM"'J 5042. -4102. 3375. 2743. 2251. IB26. 1501. 12-43.
BIS x. 670.01MMJ 6422. 5217. 4275. 3442. 2833. 2271. 1867. 1547.
BIS x- 136.11 HMJ 7610. 6236. 5117. 4119. 3389. 2724. 22.34. 1851.
BIS x- 866.01 NM) 8271. 6721. 5531. 445B. 3675. 2955. 2425. 2019.
ELNTR.DRUCK IBARI 37.49 37.39 37 .. 3-4 37.36 37.34 37.27 37.22 37.26
EINTR.TEMP .. GRAOe 142.1 1042.2 144.0 1'03.6 143.6 145.3 142.7 143.6

TE R AX RAO T
NR NR. pos pos

IHMJ IGRO'IGRAO e

1 83 644 .. 0 270 418.4 416.1 416.5 420.1 420.5 421.9 424.0 421 .. 3
Z 83 589.. 0 270 391.2 389.2 3BCJ.. 6 393.1 393.. 4 395.1 396.. 7 194.9
3 B3 534.0 270 360.. 9 358.. 9 359.4 362 .. 3 362.4 363.. 5 ),64.1 362 .. 3

• 8:1 479.0 270 316.. 4 313.6 ),13.2 315 .. 1 313 .. 5 313.6 312.9 309.7
5 83 410.0 270 338.3 335.. 9 336.3 339.. 5 338 .. 5 340.4 341 .. 2 340.3

- 83 ]55.0 270 307.. 5 305.1 305.6 3'09 .. 1 307.5 308 .. 9 309.8 308 .. 6
7 91 M4.0 270 429.0 425.4 4213.5 433.5 433.3 434.0 434.6 432.8
8 91 589.0 270 399.9 396.7 399.9 404 .. 7 405.2 406 .. 1 407.0 405.6
9 91 534.0 270 375.5 372 .. 5 375.7 380 .. 1 380.9 381.1 382.. 0 380 .. 8 '"A10 91 479.. 0 270 332.0 327.4 328.. 8 329.9 327.5 325.0 322.. 3 317.8

11 91 410.0 270 342.5 33Q.. O 3"'"1.7 ,H4 .. 5 344. 1 344.2 343.. 9 ]~2.3

1Z 91 355.0 270 317.1 314.0 316.. 2 .319.3 318 .. 4 318.3 318.7 316.3
13 7 644.. 0 30 417.. 3 414.7 414.3 416.7 416 .. 2 416.0 420.. 4 418 .. 0
l' 7 589.0 30 385.. 1 383.8 383.2 38S.7 386.4 386.8 392.. 13 390.1
15 7 534.. 0 30 361.), 359.8 359.1 361 .. 5 362.8 363.2 368.3 366 .. 8
1_ 7 ","79.0 30 318.1 315.5 312.9 '312 .. 6 312.3 309.6 312.0 308.1
17 7 410.0 30 318.9 317.. 8 316.. 3 318 .. 6 320.3 318.9 323.. 6 322.. 5
18 7 355.. 0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0_0
19 22 644.0 90 416.1 413.8 413.1 415 .. 1 416.8 415.. 2 419.. 1 415.9
ZO 22 589.0 90 389.3 387.7 386.. 6 189.2 390.3 389.. 1 392.9 390.1
Zl 22 534.0 90 367.. 1 365.5 364.. 5 367.9 368.8 367.7 311.. 9 369.8
ZZ 22 479.0 90 319.5 317.0 314.. 7 315.7 314.. 0 311.2 312.. 1 307.9
Z3 22 410.. 0 90 318 .. 1 316.. 3 315.8 318.7 318 .. 1 318.2 ),20.5 318 .. 4
Z' 2Z 355.. 0 90 295.5 294.0 293.6 296.7 295 .. 5 296.3 298 .. 6 296.2
Z5 78 644 .. 0 150 416.0 412.9 413.2 0417.1 415 .. 5 415 .. 0 415.9 411 .. 3
Z_ 7" 589.0 150 393.5 390.4 391.3 394.7 393.2 393.. 0 394.1 389.. 5
Z7 TB 534.0 150 368.8 365.3 366.9 369 .. 5 368.5 368.7 370.. 0 365.8
Z8 78 479.0 150 32].] 319.. 5 320.0 319.5 317 .. 7 315.8 ),14 .. 9 308.. 8
Z9 78 410.0 150 321 .. 2 318.. 8 319.~ 321.6 322.1 321 .. 7 322.6 318 .. 6
30 78 ]55.0 150 301 .. 5 299.7 299 .. 4 301 .. 7 302.3 301.4 302.. 5 297 .. 8
31 110 M4.0 30 421.4 420.9 421.0 424 .. 9 427.5 ","28.0 432.2 431 .. 7
32 110 589.0 30 398.6 397.. 6 396.9 400.3 402 .. 7 403.3 "'"07.1 407.0
33 110 534.0 30 374.9 374.0 372.7 375.7 377.3 378.5 381.6 381.2
34 110 419.0 30 329.5 326.6 323.4 323.. 6 322.7 321.4 321.2 318 .. 8
35 110 410 .. 0 '0 34-4.6 342.9 341.0 342.6 3~3.9 343.7 346.. 5 345 .. 5
36 110 355.0 30 321.6 320.2 317.. 6 Jl8 .. 6 319.4 319.3 321.6 .319 .. 7
37 42 644 .. 0 150 412 .. 4 411.1 408.6 409.4 411.6 411.7 -H5.5 412.5
38 42 589.0 150 387.8 386.9 385.3 386.2 388.3 388.9 393.6 391.1
39 42 534.0 150 366.6 365.. 4 363.. 5 364.9 367.1 367.0 311.7 369 .. 6
.0 42 479.0 150 319.6 317.. 3 314.. 0 314.0 313.7 311.2 313.0 308.7



01 42 410.0 150 316.3 315.. 0 313 ... 3 314.8 316.3 315.5 319.'" 317.0., 42 355.0 150 298.6 297.5 2.95.9 2'91.4 298.1 291 .. 9 301.9 299.1.. 62 60\"'.0 •• 398.9 19b.l 395.6 397.8 398.1 396.9 399.2. 396.4
00 62 589.0 •• 375.Z 373.2 372.8 375.1 315.9 374.5 371.0 375.1
OS 602 534.0 •• 424 .. 9 422.0 421.4 42.3.7 424.. 8 422 .. 7 4,24.4 421.6o. 62 479.0 •• 328.7 325.5 323.5 323.3 322.4 318.4 317.3 313.6
67 62 -HO.O •• 321... 6- 325.1 324.3 lZS.9 325.9 323.6 324.. 5 322.5
08 62 355.0 •• 306.6 303.5 303.3 305.3 305.0 303.3 304.5 30).",o. l3 644.0 150 "'12.1 409.3 409.4 ltL3.9 413.7 411.7 413.4 411.8
SO 2) 589.0 ISO 383.1 380.5 38D.1 385.7 384.7 383.5 384.6 384.. 6-
SI 23 53"'.0 150 358.9 356.5 351.3 361 .. 2 359.4 J!lo8.6 359.. 4 359.7
S2 2] 479.0 150 3L4.4 310.8 311.. 5 312.3 )09.0 307.0 305.6 304.. 2
53 2) 410.0 150 323.5 321.8 323.1 325.2 324.. 4 324aO 325a 1 325.6
50 23 355.0 150 301.6 2~~.3 2~~ .. 4 301.. 6 300.2 298.~ 300.6 300.2
55 llott 644.0 .no 403.8 399.~ 400.6 404.0 405.6 40]a3 406.7 405.3
56 110'- 589.0 330 379.3 375.9 376.6 380.4 381.8 380.5 383.7 382.6
57 IH 534.0 330 354.4 351.6 352.2 355.5 356.7 356.1 358.6 358.1
58 114 479.0 330 313.6 311 .. 0 310.4 310.6 309.7 308.5 308.3 306a4
59 llott 410.0 330 317.8 316.4 317.0 318.9 318.8 319.3 321.8 321.6
60 114 355.0 330 298.8 297.1 297.2 298.6 297.6 298.6 300.2 299.6
61 120 6H.0 •• 407.3 405.5 "t06.1 408.9 408.9 408.4 411.9 410.0
62 120 5B9.0 •• 379.3 378.0 378.3 380.8 381.1 380.9 384.9 383.5
63 120 5]4.. 0 9. 358.0 356.3 356.3 358.7 358.2 357.4 360.7 358.5
64 120 479.0 •• 323.1 319.. 9 318.8 318.8 316.1 313.6 3lott.2 310.0
65 120 410.0 •• 326.9 325.1 325.1 327.9 326.3 325.5 329.0 326.8
66 120 355.0 •• 302.7 300.2 299.9 302.1 300.. 5 298.9 301.8 300.0
.7 97 644.0 210 •• 0 •• 0 0.0 ••• ••• ..0 ••• •••.8 97 589.0 210 383.1 380.. 3 381.1 383.. 0 383.8 381a2 384a 9 383.7

•• 97 534.0 210 357.8 355.1 355.9 357.. 0 357.8 155.1 357.7 357.8
70 97 479.0 210 315.6 llla 5 311.3 310.2 308.5 305.0 304.8 302.4
71 97 410.0 210 314.7 311.9 312.. 9 314 .. 0 313.8 312.0 313.8 313.2
72 97 355.0 210 295.8 293.2 293.7 295.6 294.2 292.3 294.0 293 .. 9
n • 0•• • 144.5 145.4 145.6 145.5 144.. 1 144.5 14).2 145 .. 3

'"76 • 0.0 • 140 a 7 138.3 141.0 140.4 141 .. 6 145.0 140.3 142.3 '"7S 0 0.0 • 141.2 142.8 145.6 144.. C} 145.1 146.3 1"t4.5 143a4 I7. o 896.9 • 303.3 301.6 303.. 2 306.1 305a7 305.0 306.4 304 .. 4
77 o 896.9 • 293.6 291.0 292.. 6 295.0 293.3 294.8 295.4 291 a4
78 o 896.9 0 298.7 297 a2 298.7 300.5 300.. 2 301.8 302.3 300.3,. o 430.6 270 166a2 166.2 167.6 168 a7 167.3 168.2 168.3 16S.3
80 o 430 .. 6 210 166.7 166.8 168.0 169.3 167.5 167.8 161.2 107.4
81 o 430 .. 6 .0 168 .. "" 168.. 4 169.1 111.5 110.0 111.4 111.3 110.3
82 o 4]0.6 •• 104.7 164.. 7 165.6 167.1 166.1 107.7 168.2 167.8
8' o UO.6 270 220.6 220.5 221.6 223.2 222.1 223 .. 6 223.d 224.0
80 o 630.6 210 217.4 217.4 218.. 9 ZZO.5 219.5 220.6 220.7 220.8
8S o 630.6 •• 217.5 211.3 218.. 7 220.6 220.3 222.1 223.4 223.. 3
8. o 630.6 •• 225.8 225.2 226.5 228.6 227.5 228.6 229.2 228.1
87 o 830.6 210 265.4 265.4 267.1 269• .1, 268.8 270.2 270.9 270.7
88 o 830.6 2.10 268.5 268.2 269.8 271.8 271.2 212.5 273. oft Zn.4
8. o 830.6 •• 263.1 2.63.7 2.65.7 2..68.4 2.68.8 271.0 272.9 272.8
90 o 830.6 .0 273.3 272 .. 4 274.0 216.) 275.6 276.8 271.7 216.5
.1 • •• 0 • 142.3 140.6 143.2 H3.2 141.1 143.5 141.7 143.2
02 • •• 0 • 142.3 140... 6 1""3.2 143.2 141.1 143.5 141 a 7 143.. 2
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•• 62 644.0 .0 132.1 13L.9 131.1 130.. 7 130.6 128.4 129~5 128_9

•• 62 589.. 0 .0 132.1 132.1 131 .. 7 130 .. 5 130... 4 128.3 129.7 128.6
'5 62 534.0 30 132 .. 3 131. a 131.6 130.3 13D.4 128.1 129.; .128.7

•• 62 479.0 .0 131.6 131.9 131.6 129 .. 6 129.7 127 .. 1 128 .. 8 128.7., 62 .uO.. D .0 131.7 132.1 131.2 129.9 l29.7 127 .. 5 128.3 128.8
'8 62 355.0 30 131.3 131.6 131.4 130_Z J.30.l 127.7 128.0 128.8
.9 23 644 .. 0 150 130.8 131.0 130.9 129.8 130.0 121.8 128.5 128.7
50 Z.3 589.0 150 131.1 131_5 130.. 9 UO.l 130.6 129_0 129.4 129.2
51 23 534.0 150 131.8 131.5 130.8 129.6 130.3 128.7 129.4 128.9
5. 23 419.0 150 131.9 130.7 131.4 130.1 130.4 128.5 12'i1.6 129_1
53 23 410.0 150 132.1 131.'+ 131.2- 130.4 130.5 128.4 129.1 129.1
5' 21 355.. 0 150 132.7 131.. 8 131.4- 130... 4 131.0 129.1 129.2 129.4
55 114 644 .. 0 330 131.8 130.6 131.1 128.5 128.9 126.1 12.7.7 126.9
56 Illt 589.0 330 131.4 131.1 131.1 128 .. 4 128.3 126.7 127.5 126.6
57 114 534 .. 0 330 130.. 7 130.9 130 .. 6 121.1 127.9 126.2 127.1 126.3
58 lU 4H.O 330 131 .. 6 130.1 130.. 5 127 .. 9 121.3 126.5 126.7 126.2
59 114 410.0 330 131 .. 5 130.3 130.0 128.1 121.4 126.. 0 126.4 126.3
60 114 355.0 330 131.2 131.0 130.Z 128.5 121.. l 126.4 127.1 126.9
61 120 644 .. 0 90 131.6 131.Z 130.7 Il9.Z 129 .. 5 127.6 128.5 128.1
602 Il0 589.0 90 131.5 130.6 130.4 129.. 1 128.9 127.. 4 128.4 127.9
603 120 534.. 0 90 131_4 130.. 3 130.. 5 128.8 128.7 127.. 1 128.2 127.5
64 120 479.0 90 130.. 9 130.3 130.6 128.8 128.. 7 126.8 Il8.5 127.3
65 120 410.0 90 131 .. 5 131.0 130.3 l28.9 129.1 127.0 128.5 127.1
66 120 355.0 90 131.4 131.. 0 130.1 128.3 129.3 127.3 128.4 121 .. 0
.7 97 644 .. 0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 'H 589.0 210 132.1 131.3 130.9 128.8 129.6 127.1 128.8 127.. 6
69 97 534.. 0 210 131.8 131.4 130.. 4 129.1 129.3 1260.6 128.. 6 128.0
70 91 479 .. 0 210 131.8 130.9 130.4 130.1 129.9 127.1 129.. () 128.5
11 91 410.0 210 132.2 130.60 131.. 0 130.0 130.4 127.6 129.. 3 128.2
7Z 91 355.0 210 132.1 131.1 131.0 129.8 130_4 127.8 129.6 127.7
73 0 0.0 0 131.8 130.7 129.4 130.1 Il8.6 128.6 129.1 127.7,. 0 0.0 0 132.. 9 130.. 2 132.1 131.1 131.6 125.5 131.0 124.. 4
75 0 0.0 0 132.2 130.. 9 131.9 130.1 131.3 128.5 130.7 121.2
7. o 896.9 0 132.6 131 .. 3 131.3 130.1 130.9 128.2 130.3 128.1
77 o 896 .. 9 0 131.4 129.9 130.2 129.3 129.7 126.. 9 129.0 126.5 on
78 o 896.9 0 131.6 130.3 130.0 128.9 129.7 126.8 129.1 126.1 ....
79 o 430.6 270 131.2 130.6 129.8 128 .. 9 129.0 126.8 128.. 2 127.5
80 o 430.. 6 210 131.9 131.3 130.7 130.0 130.4 128.3 129.8 129.2
81 o 430.6 90 132 .. 5 lU .. 9 131.5 130.8 131.3 129.1 130.1 129.6
81 o 430.6 '0 132.0 131.3 131.. 0 130.1 130.5 128.2 129.9 128.4
8' o 630.6 270 131.0 130.. 5 130.0 128.9 129.2 126.9 128.5 127_1

B' Q 630.6 210 131_6 L31.2 130.8 129 .. 8 130. L 128.. 0 129.6 128.4
85 o 630.6 .0 131.6 131.0 130.6 129.. 4 129.. 8 121.2 129.0 127.11
B. o 630.6 90 131.8 131.. 5 131.0 129 .. 9 130.3 127.9 129.7 128.6
87 o 830.6 210 132.2 131.. 7 131.2 130.3 130.6 128.5 129.9 .1.29 .. 3
B8 o 830.6 270 130.. 9 130.. 5 130.1 128.8 129.1 126.1 128 .. 5 121.6
89 o 830.6 .0 130.. 7 130.. 4 130.. 1 128.7 129.1 126.6 128.3 127.3
90 o 830.6 90 L31 .. 0 130.. 9 130~ 7 LZ9.5 130.0 121.. 6 129.5 128.6
91 0 0.0 0 132 .. 3 132 .. 2 131 .. 4 128.3 128 .. 4 126.2 127.2 128.9
9Z 0 0.0 0 132.3 132.. 2 131.. 4 128.3 128.-4 126.2 121.2 128 .. 9



DATU'" 29. 2.19

VERSUCH Nit. • 10 11 12 13 1. I' I. 17
DURCHSATZ IItG/SI 0.0669 0.0610 0.0544 0.0491 0.0439 0.0393 0.0354 0.0319 0.0288
EL. EN.ERGtE IKWJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
REYNOLDSlAHl*E-04 2.488 .2.271 2.025 1.830 1.635 1.470 1.321 1.197 L.082
DRUCKYERLUST

IL.E+OI N/"'''ZJ
GES.X- 895.61"'MI 8777. 7404. 5975. 4901.. 3950. 3185. 2564. 2106. 1706.
BIS x- 102.0(M,.., 197B. 1689. 1364·. 11Z7. 9L5. 748. 612. 504. 417.
BIS x- 236.lIMJltI 2392. 2041. 1658. 1369. 1116. 912. 753. . 618. 520•
BIS x- 502.001"') 5254. 4449. 3606. 2960. 2387. 1943. 1585. 1298. 1078.
BIS x- 670.00'1"" 6488. 5468. 4389. 3604. 2906- 2345. 19LL. 1564. 1280.
BIS X.. 736.1("'M) 7512. 6333. 5082.. 4116. 3368. 2719. 2212. 1810. 1480.
B[S X- 866.0IMM) 7966. 6728. 5414. 4449. 3590. 2903. 2369 .. 194'3. 1589.
E[NTR.DRUCK IBARI 37.24 37.23 37.Z1 37.21 37.21 37.18 37.16 37.13 37.10
EINTR.TEMP. GRADe 124.9 124.4 1204.1 123.6 123.6 121.3 122.. 5 119.6 118.1

TE R AX RAO T
frIIR NR. pos pas

IM") IGRDJGRAQ C

1 83 644.0 270 125.3 lZ5.9 125.0 125.1 123.6 122.8 12l.7 120.9 119.6
2 83 589.0 270 lZ5.2 125.9 1Z5.1 125.1 123.5 122.8 121.6 120.9 119.6
3 83 534.0 270 125.0 126.0 12.5.Z 125.3 123.6 12:3.0 121.8 121.1 119.9

• 83 479.0 270 124.8 126.1 125.3 125.2 123.5 123.0 121.8 121.1 120.0
5 83 410.0 270 124.9 126.2 125.4 125.. 2 123.3 123.0 L21.6 121.2 120.0

• 83 355.0 270 1.24.9 126.1 125.2 125.3 123.0 122.9 121.5 121.1 119.9
1 91 644.0 270 124.7 125.9 125.0 lZ5.7 123.9 123.2 121.8 121.3 120.1
8 91 589.0 270 124.7 lZ5.9 lZ4.9 lZ5.6 123.7 123.1 121.7 121 .. 3 120.0• 91 534.0 Z70 124.6 lZ5.9 124.9 125.7 12].7 lZ2.8 121.6 lZ1.4 119.9

10 91 479.0 270 124.9 126.1 124.9 125.7 lZ3.8 lZ2.7 121.6 121.3 119.8
11 91 410.0 270 lZ5.0 126.2 125.0 L25.6 123.9 122.6 121.6 12L.2 119.8

'"12 9L 355.0 270 125.4 126.5 125.1 125.7 lZ4.2 12Z.8 L2L.8 L21.5 119.8 '"13 7 644.0 30 123.5 126.6 124.1 12... 9 123.0 122. ] 120.5 120.~ 118.9
l' 7 589.0 30 123.7 126.9 124.2 125.0 123.1 122.2 120.6 120.4 110.8
I' 7 534.0 3. 123.6 126.9 124.0 124.9 122.7 121.8 120.3 120.3 118.7
I. 7 479.0 30 124.0 127.0 124.2 124.7 122.7 121.4 120.5 120.6 119.0
11 7 ...10.0 30 124.0 127.0 124.2 IH.l 122.4 120.8 120.3 120.7 119.0
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 ••• 0.0 0.0 0.0
19 2.2 6 ... 4.0 9. 124.7 127.3 12ott.d 125.2 123.3 121.6 121.5 lZ1.3 119.8
20 22 589.. 0 90 124.9 127.4 124.8 125.2 123.2 121.5 121.5 121.2 119.7
21 22 534.0 '0 124.7 126.9 L24.2 124.7 123.0 121.1 121.4 121.0 119.3
22 22 479.0 •• 125.0 126.8 12).8 12.... 5 123.0 121.4 121 .. 6 121.3 119.4
23 22 410.0 '0 124.5 126.. 4 123.5 124.1 122.8 121.4 121.4 121.1 119.. 3
2' 22 355.0 '0 124.1 126.2 123.8 123.9 122.3 12.1.4 121.1 120.7 119.1
25 78 644.0 150 125.5 125.9 124.6 12~.9 123.5 122.2 121.7 121.1 119.7
2. 78 589.0 150 125.5 125.6 124.6 124.9 12].5 122.3 121.6 121.0 119.. 6
21 78 534.0 150 125.5 125.6 124.8 124.7 123.. 6 122.4 121.6 120.8 119.3
28 78 479.0 150 125.2 125.7 124.9 124.3 123.6 122.6 121.9 120.7 119.4
2' 78 410.0 150 125.0 lZ5.b 124.8 124.2 123.5 122.4 122.0 120.6 119.4
30 78 355.0 150 125.2 125.3 124.4 124.. 4 123.7 122.4 122.3 120.8 119.4
31 110 644.0 •• 124.9 125.5 124.6 124.3 122.9 121.6 121.0 120.4 118.4
32 110 589.0 30 124.9 125.8 124.. 7 12.... 2 122.9 121.8 121.. 1 120.5 118.4
33 110 5]4.0 30 124.5 125.7 124.. 5 124.0 122.9 121.7 121.1 120.4 118.2
34 HO 479.0 .0 123.9 125.1 124.1 LZ3.6 122.6 121.5 121.1 120 .. 1 117.9
35 110 410.0 30 124.1 125.4 12"'.. 1 123.7 122.6 121.7 121.3 120.4 118.1
36 110 ]55.0 30 124.1 125.. 5 124.1 123.7 122.. 3 121.7 12.1.3 HO.3 11d.l
31 42 644.0 150 123.8 124.9 123.4 123.0 122.2 121.. 3 121.7 120.2 117.9
38 42 589.0 150 124.1 lZ5.1 123.5 12].4 lZZ.2 121.5 ll1 .. 9 120.3 118. Z
3. 42 534.0 150 123.9 124.8 12].4 123.7 122.0 121.5 121.9 l20.1 118.2
.0 42 479.0 150 123.9 125.3 12].6 12.... 4 122.0 121.7 122.1 120.. 2 lU.4
41 42 410.0 150 l24.1 12.5.5 123.8 125.0 12.2..5 122.1 122.3 120.8 118.6
42 42 355.0 150 124.1 125.3 124.0 125.2. 12Z.9 122.] 121.5 12l .. l 118.4



.. 62 644.0 3. lZ4.7 125." 12:5.1 rZ5.6 123.8 123.1 122.0 121.2 1l9.0•• 62 589.0 3. lZ4.7 125.4 125.1 125.8 123.. '9 123.. 3 121.9 121.1 119.0

.5 62 534.0 3. lZ4.7 125.2 125.1 125.6 124.0 123... 2 121.9 121 .. 1 119.. 0•• 62 479.0 3. 12"'.5 125.1 124.8 125.. 8 124.3 123.1 121.4 120.9 ll8.5o
41 62 410.0 3. 124.2 125.1 124.6 125.7 124.3 123.0 121.4 l?l.l Ha.4•• 62 355.. 0 3. lZ4.3 125.1 124.6 125.6 124.4 123.. 0 121.5 121.3 118.3

•• l3 6oft4.0 150 124.3 124.9 124.7 125.3 124.2 122.9 121.5 121.1 H8.1
50 23 589.0 150 12:5.3 125.6 125."- 125.7 124.6 123.. 2 121.9 121.6 118.7
51 23 SJ4.. 0 150 125.0 125.7 125.2 125.5 124.4 122.9 121.6 121.5 118.6
'2 23 479.0 150 124.8 126.1 125.3 125.6 124.3 122.9 121.6 121.6 llS.6
53 2J ""10.0 150 IH.. 9 126.1 125• .2 125 .. 2 12:4.3 12:2.8 121.4 121 .. 3 HB.5o•• 23 355.. 0 150 125.3 126.4 12:5.1 125.2 124.. 3 122.~ 121.5 121.2 118.6
55 114 644.0 330 124.8 124.9 124.5 124.5 123.1 122.0 120.5 120.5 117 .. 9
56 114 589.0 HO 124.1 124.7 124.4 124.4 122.6 121.7 120.3 120 .. 3 117.6
57 114 534.0 330 123.3 124.. 1 124.1 124.3 122.0 12.1.3 120.0 119 .. 8 117.2
58 114 479.0 331) 123.5 123.9 123.8 124 .. 5 121 .. 9 121.1 120.4 119.9 117.. 4
59 114 410.0 :no 123.5 123.9 123.5 124.4 121.8 120.9 120.. 4 119.6 117.. '
60 IH 355.0 330 123.9 124.6 123.1 124.0 121.5 120.5 120.. 3 119.5 117.5
61 120 644.0 '0 125.0 125.6 124.8 125.. 3 123.4 lU.] 121.5 120.7 118.6
62 120 589.0 •• 124.7 125.4 124.6 125.0 123• .2 121.9 121.5 120.6 118.6
63 120 534.0 '0 124.3 125.3 124.4 124.. 7 123.0 121 .. 7 121.5 120.5 118.6
64 120 479.0 .0 124.1 125.4 124.7 124.5 123.1 121.8 121.4 120.. 6 118.9
65 120 410.0 •• lZ4.4 125.4 124.7 124.8' 123.4 122.1 121.3 120.8 119.3
66 120 355.0 •• 124.. 3 125.1 124.9 124.9 123.. 4 122.. 3 121.1 120.4 119.4
67 97 644.. 0 210 •• 0 ..0 0.0 0.0 0.0 •• 0 •• 0 0.0 0.0

•• 97 58~.O 210 LZ4.8 125.2 125.3 124.~ 123.8 123.0 121.8 120.7 119.6

•• 97 534.0 2U 124.6 124.9 125.5 125.0 123.8 123.0 121.9 120.5 H9.7
7. 97 479.. 0 210 125.0 125.7 125.7 125.5 124.1 123.1 122.2 120.5 119.9
71 CH 410.0 210 125.. 1 125.7 125.. 5 125.5 124.2 122.9 122.) 120.7 119.8
72 97 355.0 210 125.2 125.7 125.2 125. oft 120ft. 1 122.5 122.4 120.7 119.7
73 0 0•• 0 124.5 125.5 12lt.9 124.3 123.. 6 122.1 123.0 LZO.3 H9.4,. 0 0•• 0 126.lt 122.7 124.2 123.8 124.3 121.4 121.6 118.9 117.0
75 0 0.0 • 123.7 125.1 123.3 122.6 123.. 0 120.3 122.9 119.5 117. S
7. o S96.9 • 124.4 124.9 124.1 l24.2 123.6 121.9 122.0 119.9 118. oft

77 o 896.9 • 123.7 124.2 LZ3.4 121.4 122.8 120.9 121.2 119.. 4 117.8 $
7. o 896.9 0 120ft. 1 124.. 7 124.. 0 124.0 123.5 121.5 121.5 120.0 118.4

I7. o 430.6 270 124.3 125.3 124.9 125.. 2 123.4 122.4 121.4 120.9 119.4
.0 o 430.6 2U 125.3 125.9 125.5 LZS.8 124.2 123.2 122.1 121.3 119.7., o 430.6 '0 125.1 125.8 125.. 1 125.3 124.2 122.7 122.1 120.. 9 119.6
.2 o 430.6 '0 124.. 8 125.7 124.9 125.0 123.8 122.4 121.7 120.5 119.2
.3 o 6030.6 270 124.5 125.3 124.8 124.9 123.. 8 122.5 121.5 120.7 119.4

•• o 630.6 210 124.9 125.. 5 125.1 125.3 124.1 123.1 122.2 121.2 119.7

•• o 630.6 '0 124.0 125.0 124.3 124.4 123.2 122.0 121 .. 5 120.4 119.0

•• o 630.b •• 124.0 124.9 124.3 124.6 123.4 122.2 121.6 120.6 119.1
.1 o 830.6 210 125.2 125.9 125.4 125.7 124.5 123.2 122.3 121.4 120.0

•• o 830.6 270 123.4 124.. 8 124.'" 12"'.9 123.3 122.4 121.5 120.6 1l9.3

•• o 830.6 30 123.2 124.4 123.9 124.2 122.7 L2 1. 8 121 .. 0 120.L 116.8

•• o 830.6 •• 123.7 12"'-.8 124.4 124.6 123.2 122.1 121.3 120.5 119.0., • 0.0 0 123 .. 4 124.0 123.2 123.5 1204.8 120.0 119.4 121.4 118.4
92 0 0.0 • 123.4 124.0 123.2 123.5 124.6 120.0 119.4 121.4 111:1.4



DArUH 29. 2.79

VERSUC.H NR. 1 2 • • • • 7 • 9 10 11
DURCHSATZ tKG/S) O.Oottll 0.0375 0.03ott7 0.0317 0.0283 0.0255 0.0226 0.0204 0.0.1.64 0.0.1.65 0.0150
El. ENERGIE lKW) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0
REYNDlDSZAHl·E-04 1.515 1.365 1.260 1.170 1.045 0.947 0.845 0.759 0.684 0.e.16 0.560
DRUC.KVERlUST

1l.E+Ol N/"' ••21
GES.X- 895.6l ""1 13175. 11140. 9575. 8066. 6547. 5384. 4354. 3564. 2901. 2373. 1971.
BIS XZ 102.01"'14) 3047. 2591. 2242. 1906. 1563. 1298. 1063. 819. 726. 600. 507.
815 X.. 236.11"'") 3723. 3112. 2742. 2328. 1914. 1602. 1303. 1084. 898. 745. 628.
BIS XZ 502.0(14"') 7955. 6112. 5765. 4851. 3939. 3292. 2660. Z194. 1800. 1479. lZottQ.
BIS Xz 670.0(14"'1 9615. 8111. 6959. 5848. 4721. 3818. 3169. 2592. 2U4. 1744. 1450.
BiS X- 736.11""'1 111 70. 9ott2S. 8089. 6803. 5493. 4511. 3681. 3012. 2ott56. 2023. 1682.
81S x,. 866.0(MM) 11910. 10052. 8620. 7250. 5869. 4828. 3937. 3227. 2635. 2178. 1811.
EINTR.DRUCK IBARI 9.90 9.88 9.87 9 .. 86 9.B5 9.84 9.83 9.. 82 9.81 9.80 9.19
EINTR.TEMP. GRADe 130.3 129.8 129.2 128.5 121.9 125.8 126.0 125.7 124.1 123.1 123.5

TE R A' RAD r
NR NR. POS POS

pOl) I GAD J GRAD C.

1 83 M·4.. 0 270 129.3 129.0 128.8 128.7 128.3 126.5 126.1 126.1 125.3 124.4 123.2
2 83 589.0 210 129.3 129.0 128.8 128.1 128.4 126.5 126.7 126.7 125.3 124.4 lLJ.2• 83 534.0 270 129.4 12:9.1 128.9 128.6 128.4 126.6 126.8 126.8 125.4 12ott.4 123.3• 83 479.0 270 129.4 129.2 129.0 128.8 128.5 126.6 126.8 126.8 125.4 124.4 123;. "}

• 83 410.0 210 129.5 129.2 129.. 0 128.. 8 128.4 126.6 126.8 126.8 125.4 124.) 123.3

• 83 355.0 270 129.4 129.1 129.. 0 128.. 1 128.ott 126.5 126.7 126.8 125.3 124.3 123.2
7 91 644.0 270 129.1 128.8 128.7 12:8.S 128.1 126.3 126.6 126.5 125.3 124.3 123.1• 91 589.0 270 129.. 1 12:8.8 128.8 128.5 128.1 126.2 126.6 126.5 125.2 124.2 123.1
9 91 534.0 270 129.1 128.8 128.. 7 128.4 128.1 126.2 126.5 126.5 125 .. 2 124.2 123.1

10 91 479.0 210 128.. 7 128.4 128.4 128.1 127.8 125.9 126.3 126.2 124.9 lZ3.9 122.6
11 91 ottl0.0 270 128.7 128.3 128.4 128.0 127.6 125.7 126.1 126.0 124.8 123.6 122.5 '"12 91 355.0 270 129.0 128.6 128.. 4 128.1 127.8 125.9 126.3 126.1 124.8 123.8 122.5 0
13 1 b44.0 .0 130.. 6 130.1 129.9 129.. 5 129.1 127.. 1 127.1 126.9 125.4 123.7 L22.1 I
" 1 589.0 .0 130.7 130.2 130.. 0 129.6 129.2 121.2 121.1 126.9 125.. 4 123.. 7 122.8
15 7 534... 0 '0 130.. 6 130.1 129.. 8 129.4 129.1 127.1 126.9 126.6 125.2 123.4 122.7,. 7 479.0 '0 130.8 130.4 130.0 129 .. 6 129.4 127.3 127.1 126.8 125.5 123.4 122.. 8
17 7 .r,.10.0 '0 130.8 130.5 130.0 129.6 129.3 127.2 127.1 126.7 125.5 123.4 122.7,. 7 355.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 130.4 130.0 129.5 129.0 128.7 lZ6.1 126.5 126.2 124.9 123.. 2 122.5
20 22 589.0 90 130.1 129.8 129.2 128.8 128.3 126.4 126.2 125.9 124.6 122..8 122.2
21 22 534.0 .0 130 .. 1 129.6 129.1 128.8 128.1 126.1 126.1 125 ..1 12ott.4 122.6 122.1
22 22 479.0 90 130.. 4 130.1 129.5 129.2 128.5 126.4 126.4 126 .. 0 124.7 122.8 122.2
2. 22 410.0 90 130.1 130.0 129.5 129.1 128 .. 4 126• .r,. 126.4 126.1 124.6 122.8 122.2
2. 22 '359..0 90 130.. 1 130.1 129.5 129.2 128• .r,. 126.5 126.4 126.0 124.5 122.8 122.3
2. 78 644.0 150 129.5 129.. 2 128.8 128.5 127.9 125.9 126.1 126.0 124 .. 6 123.4 122.4
2. 78 589.0 150 129.4 129.1 128.7 128.4 127.8 125.9 126.0 126.0 124.5 123.3 122.5
21 78 534.. 0 150 129.5 129.1 128.7 128.5 121.9 125.8 126.1 126.1 124.. 6 123.4 122.6
2. 78 479.0 150 129.5 129.0 128.7 128 .. 5 127.8 lZ5.8 126.,2 126.1 Il4.5 123.3 12l.7
29 78 410.0 150 129.5 128.8 128.8 128.6 127.. 8 125.8 126.3 126.2 124.6 123.3 122.1
.0 78 355.0 150 129.3 128.. 5 128.3 128 .. 3 127.6 125.6 126.1 125.9 124.3 123.1 122.3
31 110 644.0 .0 130.3 129.8 129.. 7 129.4 129.0 127.0 127.3 121.0 125.8 124.4 122.8
32 110 589.0 '0 130.4 129.9 129.7 129.5 129.. 1 127.. 1 127.ott 127.1 125.9 124.4 122.8
33 110 534.0 '0 130.4 129.9 129.8 129.4 129.1 127.1 127 .. 4- 121.1 125.8 124.4 122.8
34 110 419.0 '0 130.2 129.8 129.. 7 129.4 129.1 127.0 127.2 126.9 125.7 1,24.3 122.7
35 110 410.0 '0 130.5 129.9 129.8 129.6 129.2 121.1 127.4 127.1 lZ 5. 9 124.4 122.9
36 110 355.. 0 .0 130.5 129.9 129.9 129.6 129.2 127.1 127.ott 127.0 125.. 9 124.4 122.8
37 42 644.0 150 130.1 129.. 7 129.5 128.9 128.5 126.5 126.3 125.7 124.1 123.2 121.7

•• 42 589.0 150 130.3 130.0 129.7 129.0 128.7 126.1 126.5 125 .. 8 124.8 123.2 121.8
39 42 534.0 150 130.2 129.9 129.1 128.8 128.6 126.5 116.3 125.5 124.6 123.0 121.6
'0 42 419.0 150 129.8 129.6 129.. 5 128.5 128.3 126.2 125.9 125.1 124.5 122.7 121 • .3

" 42 410.0 150 UD. 1 130.0 129.8 129.0 128.1 126.6 126.2 125.4 124.8 123.0 121.7
42 42 355...0 150 130.2: 130.2 129.9 129.2 128 .. 8 126.7 126.3 125.6 124.9 123.1 121.8



H 62 644.0 30 129.. 0 128.7 128.3 127.8 127.5 125..... 125.3 125.2 123.. 9 123.1 121.9•• 62 58'9.0 30 129.2 128.. 8 128.'" 128.. 0 127.5 125.4 125.) 125.Z 124.0 123.2 121.9.. 62 534.. 0 30 129.3 129.0 128.6 128.2 127.. 7 125.6 125.5 125.3 lZ4.1 123.3 122.0•• 62 479.0 30 129.2 128.7 128.5 128.1 127.5 125.4 125.2 125.1 123_9 121.2 121.9
H 62 410.. 0 30 129.4 128..8 128.. 5 128.0 127.4 125.. 4 125_2 125.2 123.8 123.1 L21.9•• 62 355.0 30 129.5 128.8 128.5 128.. 0 127.4 125.5 125.2 125.4 123.8 123.. 1 122.0•• 23 60\4.0 150 129.3 128.7 L28.5 128.1 127.7 125.7 125.7 125.9 124.5 123... 7 122.. 6
50 23 589.0 150 129.3 128.6 128."'" 128.0 127.6 125.6 125.1 125.9 124.10- 123.7 122.5
51 23 534.0 ISO 129... 3 128.5 128.4 128.0 127.7 12.5.7 125.1 125.9 124.4 123.7 122.. 4
52 23 "'79.0 150 129.5 128.6 128.. 5 lZ8.1 127.. 6 12S.7 125.7 12.5.8 124.5 123.6 122.2
53 23 ""10.0 150 129.3 128.5 128.4 127.9 127.6 125.5 125.7 125.7 124.4 123.7 122.2.. 23 355.0 150 129.3 128.6 128.. 6 128.0 127.7 125.. 6 125.8 125.. 8 124.5 123.9 122.3
55 IH 644.. 0 330 130.] 129.3 129.. 0 128.. 6 128.0 126.1 126.. 0 125 .. 1 124.. 7 123.. 6 121.6
56 114 589.. 0 330 130.2 129.2 128.. 9 128 .. 7 127.. 9 126.1 125.9 125.6 124.6 123.5 121.5
51 lL't 534.. 0 130 129.8 128.. 9 128.4 128.3 127.. '" 125.1 125 .. 5 125.3 124.. 2 123.2 121.. 0
58 11'" 419.0 J30 129.. 9 128.9 128.. 6 128 .. 4 121.. 4 125.1 125.5 125.. 3 12"t.1 123.0 120.1
59 IH 410.. 0 330 129.. 9 129.. 0 128.7 128.4 127.. 4 125.. 7 125.6 125.. 3 12"t.O 123.. 1 120.7
60 IH 355.. 0 33D 129.. 2 128.. 8 128.3 128.. 1 121.. 2 125.. 2 125.. 1 124.. 1 123.6 122.. 7 120.2
61 120 644.0 .0 129.. 4 128.. 8 128.. 4 128.0 121.. 3 125.5 125.4 125.4 124.. 2 123.4 121.4
62 120 589.0 '0 129.. 3 128.8 128.. 4 128.. 0 127.2 125.4 125.3 125.3 124.. 0 123.3 121 .. 3
63 120 534.0 .0 129.0 128.6 128.3 121..9 121.. 1 125.2 125.2 125.. 1 123.8 123 .. 1 120.9
64 120 479.. 0 .0 129.. 0 128.5 12.8 .. 3 121.9 121.0 125.. 0 125.. 0 125.. 1 123.7 123.2 120.9
65 120 410.. 0 .0 129.0 128.. 6 128.5 128.0 127.. 1 125.1 125.. 0 125.3 IH.. 8 123.. 3 120.8
66 UD 355.0 .0 129.0 128.5 128.. 6 128.. 2 127.. 1 125.1 125.1 125.4 123.9 123.4 120.. 7

"' 91 644.. 0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.. 0 210 128.. 9 128.. 3 128.3 127.. 9 127.0 125.1 125.0 125.4 123.9 123.9 121.5

•• 97 534.0 210 129 .. 0 128.. 2 128.3 127.. 9 127.1 125.. 1 125.. 1 125.3 124.0 124.0 121.4
70 91 479.. 0 210 128.. 8 128.. 0 128.. 0 127.7 126 .. 9 124.9 125 ..0 125.2 123.9 124.. 1 121.3
71 97 410.. 0 210 128.. 8 128.1 128.1 121.. 9 127.. 1 125.1 125.2 125.3 124.0 124.2 121.6
72 91 355.0 210 128.6 128.. 1 128.2 127.9 121.1 125.2 125.. 3 125.3 124.0 124.. 3 121.7
73 0 0.0 0 128.. 1 121.. 8 127.2 126.4 125.5 124.0 124.3 123.. 6 122 .. 7 123.5 122.5,. 0 0.0 0 132.1 131 .. 8 130.. 5 129.. 6 128.9 126.. 2 126.. 4 126.. 4 126.. 1 122.. 5 123.. 9
75 0 0.0 0 130.. 1 129.9 130.. 0 129.. 5 129.. 4 127.. 1 127.. 2 127.1 125.3 125.0 124.2
7. o 896.9 0 129.7 129.. 1 128.. 9 128.1 1Z8.1 126.Z 126.. 1 126.. 1 124.. 6 124.. 0 122.7
77 o 896.9 0 129 .. 7 129.. 0 129.. 0 128.. 8 128.. 3 12b.4 126.4 126.4 125.0 124.2 122.1 0>
7. o 896.9 0 130.. 0 129.5 129.. 4 129.1 128.. 6 126.6 126..6 126.5 125.0 124.. 3 122.1 ~

7' o 430.6 270 129.3 128.. 8 128.1 128.. 3 121.9 lZb.O 126.2 126.. 2 125.. 1 124.. 4 122... 8
.0 o 430.6 210 128.9 128.4 128.. 3 128.0 127.. 6 125.8 126.. 1 126.2 125.0 124.. 2 12].0., o 430.6 .0 129.. 4 128.9 128.9 128.6 126.4 126.6 126.9 127.0 125.. 8 124.9 123.6
.2 o .1,]0.. 6 30 130.2 129.. 1 I,2Cjl.7 129.4 129.1 121.3 1,27.4 127.4 126.,2 125 • .3 123.8., o 630.. 6 270 128.9 128.4 128.3 128.1 127.8 lZ5.. '9 126.. 2 126.4 125.4 124.7 123.1
54 o 630.6 210 128.. 8 128.. 4 128.2 128.0 127.7 125.8 126.1 126 .. 3 125.3 124.1 123.3
55 o 630.6 30 129.6 129.2 129.2 128.9 128.. 6 126.1 126.8 126.9 125.8 124.8 123.6

•• o 630.6 .0 128.. 9 128.4 128.. 4 128.. 2 127.9 126.0 126.) 126 .. 4 125.3 12~.6 123.4
.7 o 830.6 210 1ZCjl .. 4 128.. 9 lZ8.1 lZ8.5 128.1 126.4 126.7 126.9 125.8 125.0 123.6

•• o 830 .. 6 210 129 .. 0 128.5 128.4 128.0 127.. 1 125.8 126.0 126.2 125.1 124.5 123.. 1

•• o 830.6 30 129.. 5 129.. 0 129.0 128.. 7 128 .. 4- 126.5 126.5 126.. 1 125.. 5 124.8 123.4-
.0 o 830.. 6 .0 128 .. 3 127.9 121.. 9 127.. 5 127.1 125.2 125.2 125.. 5 124.4 123.7 122.7

" 0 0.0 0 130.. 4 130.0 129.. 9 129.2 lZ8 .. 3 126.9 123.4 121.6 121. Cjl 121.3 120.4
.Z 0 0.0 0 130.. 4 130.0 129.. 9 129.2 128.3 126.9 123.4 121.6 121.9 121.3 120.4



DATUM 29. 2.79

VERSUCH NR. 12 13 " 1. 1. 11 18 " 20 21
DURCHSATZ (KG/S) 0.0136 0~0120 0.0108 0.0097 0_0087 0~0079 0~0070 0.0061 O.OOS4 0~0048
EL~ ENERGIE (KWI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
REYNOLDSLAHl-E-04 O~ 513 0.453 Q.. "'07 0 .. 367 0.330 0 .. 300 Q.267 O~Z34 0.209 O~ 183
DRUCKVERLUST

U.E+Ol N/M"·21
GES.X" 895.6(14"') 1551. 1221. 991. 804. 652. 538. 429~ 326. 257~ 189.
B[S x- 102.011'11'111) 408. 330. 27l. 225_ l86. 159. 130. 105. 87. 10.
BiS XS 236.1("'1'11 508. 411. 343_ 285. 238. 204. 168. 136. LL4_ 88.
8[S XE 502.01"''''' 992. 796. 655 .. 538. 445. 378. 313 .. 255. 214. 171.
81S XE 670.0lM",) 1157. 9Z6. 760. 625. 517. 437. 358. 291~ 246. 195.
B[S XE 736.1011'1) 1339. 1071. 885. 729. 603. 510. 418 .. 340. 285. 228.
BIS XE B66.0U4/'1) 1446.. 1156 .. 951. 785 .. 652. 555. 459. 372. 315. 252.
EINTR.DRUCK (BAR) 9 .. 72 9.72 9.71 9.71 9.70 9.69 9.68 9.68 9.67 9 .. 66
ELNTR.T€MP .. GRAOC 115.4 115.. 6 114.2 1l1~9 110.2 109.4 108.. 6 107 .. 7 106~ 5 104~ 3

TE R AX RAD T
NR NR. POS POS

IMMI (GRDJGRAD C

1 83 644.0 270 117.5 117.5 115.. 9 113.8 112.4 111.8 110.6 109~8 108.0 107 .. 0
2 83 589.0 270 1L7.5 117.6 116.. 0 113.8 112.4 111 .. a 11C1.5 109.8 107 ~9 106.8
3 83 534.0 270 117.7 117.7 116.1 113.9 112.4 111.8 110.. 5 109.7 107 .. 7 106.8• 83 479.0 270 117.. 6 117.6 116.1 113.9 ll2 .. " 111~ 7 110.. 5 109.. 7 107.. 6 106.7• 83 410.0 270 117.. 6 117.6 115.8 113.6 112.1 111 .. 4 110.. 1 109.2 107.1 106.2• 83 355.0 270 117.. 6 117.6 115.7 113 .. 6 112.0 111.3 110.. 0 109.0 106.. 8 105.9
1 91 644.0 270 lL7 .. 7 117.7 116.. 3 114.2 113.2 112.6 111.4 110.5 108.. 7 107.6
8 91 589.0 270 117.7 117.7 116.. 3 114.. 3 113.2 112.6 111 .. 4 110.5 108.. 7 107.6
9 91 534.. 0 270 ll7.7 117~ 7 116.3 114.. 3 113.2 Ll2 .. 6 111.4 110.4 108.6 107.5

10 91 419.0 270 117.4 117.4 115.9 113.9 112_8 112.2 110.9 110.0 108.0 10b .. 9 0>
11 91 410.0 270 117.. 2 117.2 115.8 113.7 112 .. b HZ.O 110.8 109.. 8 107.7 IJ6.6 '"12 91 355.0 270 117.3 117.. 3 115.9 113 .. 8 112.7 112~ 0 1l0.. 8 109.8 107.7 106.4
13 7 644.0 30 116 .. 5 116.8 114~9 112.5 111.0 1l0.6 L09 .. Z 108.4 106.4 105.9

" 7 589.. 0 3D 116.5 116.7 114.8 Ll2.4 110.8 110.5 109.0 108.2 106.2 105.1,. 7 534.0 >0 116.3 116.6 114.. 7 112~ 1 110.. 6 110.3 108.. 7 108.0 105.9 105.4,. 7 419.0 3D 116.3 116.7 114.7 111.9 110.4 110.2 108.5 101.7 105.5 105 .. 1
17 7 410.. 0 >0 116.4 116.7 114.7 111.8 110.3 110.1 108.. 5 107 .. 6 105.4 105.0
18 7 355.0 >0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1. 22 644.. 0 90 116.. 6 116... 7 115.. 0 112.5 111.4 lll.1 109.. 5 108.7 100.3 105.6
20 22 589.. 0 90 116.3 116.4 1l"'~6 112.1 111.0 llO.6 109.. 1 108.3 105.9 105.2
21 Z2 534.0 '0 116.3 116.. 2 114.5 111.9 110 .. 8 110.4 108.9 108.1 105.. 8 105.0
22 22 479.. 0 90 116.6- 116.3 114.4 ll2.0 110... 9 110.5 108.9 108.0 105.8 105.0
23 22 410~0 90 116.6 116.. 4 114.4 112.0 110.9 110.4 108.9 108.0 105.. 7 104.9
24 22 355.. 0 90 Ll6.7 116.. 4 11..... 4 112.0 110.. 8 110~4 108.. 9 108.0 105.. 7 104.. 9
2' 78 644.0 150 117.1 117.0 115.. 5 113.5 112.1 112.. 0 110.8 109.9 108.0 106.9,. 78 589.0 150 117.0 117.0 115.5 113.5 H2 .. 7 111.9 110.7 109.9 107.8 106 .. 7
21 78 534.0 150 117 .. 1 117.. 1 115~S 113.5 112.6 111.9 UO.7 109.7 107.7 106.. 5
28 76 479.. 0 150 117.1 117.1 115 .. 2 ll3.4 112 .. 5 lll.6 110.5 109... 5 101.5 106 .. 2
'9 76 410.. 0 150 117.. 2 117.1 115.2 113.4 112_6 Ill.7 110./) 109.b 107.6 106.2
30 76 355.0 150 ll7.0 116~ 8 114.9 ll3.1 112.2 l11.2 110.1 109.2 107• .2 105.6
31 110 644.0 30 116.9 117.0 115 .. 2 113.1 111.6- 111.2 109.8 L09.1 107.5 107.1
32 110 589.0 30 116.9 117.0 115.2 113.1 111.6 111.1 109.. 7 108.9 107.. 3 10b.9
33 110 534.. 0 >0 116.. 8 117.0 U5.. 1 113.0 111.5 111.1 109 .. 5 108.7 107 ~ 1 106.6
34 110 479 .. 0 )0 116.9 116.9 114_9 112 .. 7 111.2 110.8 109.1 108.3 10l... 7 106.2
35 110 410.0 30 116.9 116.9 114.9 112.1 111.2 llO .. 7 109_0 108 .. 2 106 .. 6 106 .. 1
36 110 355 .. 0 30 116 .. 8 116.9 114.. 8 H2.5 111 ... 0 110.. 5 108.7 107.9 106.2 105.7
37 ,,"2 6"4.. 0 150 116.0 115_9 114.1 11 L.9 llO.7 110.2 10-8.5 107.. 1 10:... 9 105.3
'8 42 589.0 150 116.2 116.0 114.2 112.1 UO.8 1l0~3 108.. 6 107.6 106.0 105.3
39 42 534.. 0 150 116.1 115.9 114.1 111 ~9 110.7 110.1 108.5 107.6 105.. 9 105.0
'0 42 479~0 150 116.0 115.6 113.8 111.8 110.3 109.8 IOd. 1 101.2 105.. 6 104.6
41 42 410.0 15C1 116.2 115.7 113.8 111.8 110.3 109.9 106.2 107 .. 4 105.7 104.7
42 42 355.0 150 llb.2 115.7 113.6 111 .. 8 110.3 109.9 108.2 107.. 3 10,.6 104.5



43 62 64"t.O 30 116 .. 9 116.5 114.8 113.Z 112 .. Z 111_5 110.1 109.1 107 .. 3 106.1•• 62 599.0 30 116.9 116.5 lL~ .. 8 Ll3.3 112 .. Z 111 .. 5 110.1 109.1 107... 3 106 .. 0
.5 62 531t.O 30 116.9 116.6 115.0 113.3 112.3 111 .. 6 110.3 109.2- 107.4 106.Z•• 62 479.0 30 116.7 116.3 lLoft.8 113.Z 112.3 111."" 110.3 109.0 107 .. 3 105.7
47 62 410.0 30 116.7 116.3 11"-'.8 113.1 112 ... 2 IU.4 110.2 109.0 107.Z lG5.1•• 62 355.0 30 116.1 116.3 11"".9 113.Z 112.3 111.4 110.2 109.0 101.Z 10S.7

•• l3 644.0 150 117.6 117.5 115.9 114.4 113.5 11Z.7 111.7 110.1 109.0 107.9
50 23 589.0 150 117.4 117.3 115.8 114.Z 113.2 112.5 111.4- 110.3 108.7 L07.5
51 23 534.. 0 150 117.. 3 117.Z 115.8 114.2 113.1 112.3 111.3 110 .. 2 103.4 107.. L
52 23 479.0 150 111.2. 111.1 115.. 8 114. L IB.O 112.2 111.;2 110.0 L08.3 106.9
53 23 'tolO.Q 150 117.1 117_2 115.7 114. L 11).0 112.. 2. 111.2. 110.0 108.2 106.9
5' 21 355.0 150 117.. 1 117.~ 115.. 8 114.2 113.0 112.. 2 J11.2 110 .. 0 108.2 106.. 8
5S 114 644.0 330 116> .. 0 116 .. 0 114.6 113.0 lU .6 111.. 0 109.8 108 .. 9 107.5 106.8
56 11~ 589.0 330 115.9 115.9 114.4 LL2.e 1U .. 5 110.. 9 109.. 7 108.8 107.. 3 106.5
57 114 534.0 330 115.5 115.6 114.1 112.5 1U.I 110.4 109.3 108.3 106.9 106>.0
58 114 479.. 0 330 115.. 4 115.. 5 113.9 112.4 111.1 110.2 109.. 1 10B.3 106>.. 7 105.. 7
59 114 tol0.0 330 Ll5.4 115.6 113.. 9 112.4 111.1 110.. 2 109.. J 108.3 106.7 105 .. 6
60 114 355.0 330 114.9 115.2 113.3 U2.0 lLO.5 109.7 108.. 5 107.. 7 106.0 lü5 .. 0
61 120 64It.O 90 115.9 116.1 114.7 lL3.3 U2 .. 2 11 1.5 110.3 109.3 107.8 106.8
62 120 589.0 .0 115.. 8 116.1 114.7 113.3 112.. 1 111.4 110.1 109.3 107.7 106 .. 7
63 120 534.0 90 115.6 Ll6.0 114.. 5 113.1 lLl.9 111.2 110.0 109 .. 1 107.5 106.4
64 120 479.. 0 90 LL5 .. 5 115.9 114.4 113.1 111.9 111.1 109.. 9 109.. 0 107 .. 4 106.2
65 120 itl0.0 .0 115.6 116.. 0 114.. 5 113.1 lll.0 111.. 2 109.9 109.1 107.. 5 106.2
66> 120 355.0 90 115.. 4 115.. 8 114.3 H2.. 9 111.8 111.0 109.7 108.8 107.3 105.9
.1 97 6it4.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.. 0 l10 116.4 116>.7 115.3 LL3 .. 9 lLl.9 112.. 1 111.0 lLO.O 108.. 5 107.3

•• 97 534.0 llO 116>.3 116.. 6 115.2 113.8 112.7 112.0 LLO.8 109.9 108.3 107.0
10 97 479.0 210 116.1 116.4 lL4.. B 113.5 H2.3 LLl.6 110.2 109.5 108.. 0 106_4
11 97 410.. 0 210 116.1 116.6 115.0 113.6 112.5 111.8 110.4 J09.6 108. I 106.6
12 97 355.. 0 210 LL6.0 116.6 115.0 Ll3.7 11l." 1 Ll. 8 110.4 109.. 5 108 .. 1 10b.4
n 0 0.0 0 114.9 115.9 114.. 9 112.7 ILL.6 109.. 8 110 .. 4 108.7 108.1 105.6
1. 0 0.0 0 113.6 114.1 113 .. 1 110.. 7 107.9 108.5 108.0 106.. 1 106.6 104.. 5
15 0 0.0 0 U7.6 116..1 114.5 LL2.4 111.2 109.9 107.4 107.. 8 105.0 102.1
1. o 896.9 0 116.7 116.. 7 115.0 113.0 111.8 111.1 LLO.O 109.3 107.7 106.8
11 o 896.9 0 116.8 111.0 115.1 113.. 3 112.2 lLl.5 110.5 109.9 108.5 107.8 '"1. o 896.9 0 116.7 116.9 115.2 113.5 112.2 111.7 110.. 6 110.0 108 .. 7 108. L '"19 o 430.6 270 111.4 117.. 9 116.5 115.. 1 114.0 113.. 5 112.4 IU .. 7 110.3 109.. 5
.0 o 430.6 210 U7.. 1 118.0 116.6 115.. 2 114.2 lL3.6 112.6 111.8 lLo.2 109.3., o 430.6 '0 118.2 118.. 3 116.. 9 115.2 114.0 113.3 112.3 111.5 109.9 109.1
.2 o 430.6 30 118.2 118.3 116.1 11•• 9 113.6 113.0 111.9 111.2 109.7 108.9
.3 o 630.6 210 117.. 6 117.9 116.6 115.. 3 114.3 113.8 112.1 112.0 HO.7 109.9

•• o 630.6 210 117.9 118.3 110.. 9 115.6 114.. 6 LlIo.I 113.. 2 112.4 Ll 1. 1 HO.2
.5 o 6>]0.6 30 H8. I 118.. 3 116.8 115.. 1 114.0 113.5 112.. 5 111.8 110 .. 5 109.8

•• o 630.& .0 118.1 118.4 116.9 115 .. 3 114.2 lL3.6 112.7 H2.1 110.7 109.9
.1 o 830.6 liD 118.3 118.5 117.2 115.8 114.9 114.3 113.4 H2.7 111.3 llO .. 6

•• o 830.. 6 270 111.7 118.0 116.7 115.4 Illt.4 114.0 113.. 0 112.3 lU. I llO.olt

•• o 830. 6 30 117.9 118.2 116.7 115.1 1l4.0 113.6 112.. 6 112.1 1l0.. 9 110.2
90 o 830.6 90 117.4 111.7 116.1 114.6 113.5 113.2 112.2 11l .. ~ 110.4 109. T.. 0 0.0 0 lll.O L12. 0 lll .. O 109.9 108.8 108.1 101.0 106.0 104.. 5 104.4
02 0 0.0 0 112.0 112.0 112.0 109.9 108.8 108.1 107.0 106 .. 0 104.5 104.4



DATUJII 30 .. Z.. 79

VERSUCH NR .. 1 2 3 • 5 • 1 8 • 10 IIDURCItSATl IKGISJ 0.0413 0.0377 0 .. 03~8 0 .. 0318 0.0284 0.0256 0.0229 0.0206 0.0186 0.01~7 0.0151
EL. ENERGIE u:W) 31.8 29.5 27.0 25 .. 0 23 .. 3 ZO.3 18.. 9 16.9 15.3 13.1 12.3
WAERNEENERGIECKWI 32 .. 6 29.8 27.. 3 25.4 23.6 20.5 18.8 16.7 15.3 13.4 12.0
WAERNE6ILANZ(OIOI 2.5 0.' 1.2 I •• 1.3 1.0 -O.Z -1.2 -0.0 -1.9 -2.3
RErNDLDSlAHl*E-04 1.. 3",5 1.. 223 1.133 1.03'" 0 .. 920 0.83'" 0 .. 745 0.670 0 .. 607 0 .. 5"'3 0 .. 495
DRUCKVERLUST

Il.E+Dl NI"'''ZI
GES.X- 895 .. 61 'UU 16391. 13847. 11998. 10113. 8257. &857. 5609. 4636.. 3844. 3157. 2642 ..
81S X. 10Z .. 01flUO 30194 .. Z717. 2363. 2006. 16"'2. 1381. 1131. 945 .. 783. 651. 548.
BIS x· 236.11""1 3905. 3334. 2913. 2475.. 2022.. 1686. 1405 .. 1163. 975. 806. 681.
815 x- 502.0IM") 8936. 7578. 6~6.. 5527 .. 4""81. H28. 3057.. 2522. 2096. 17Z5. 1445.
BIS X· 670.01""1 11203 .. 944-4 .. 8185. 6906. 5606. 4613. 3788. 3117. 2568. 2106 .. 1765.
BIS x· 736.11,1411) 13it62. 11343. 9805. 8275. 6723.. 5537. 4547. 37it4. 3085.. 2535 .. 2123.
81S X.. 866.0041''11 14556.. 12282.. 106"'8 .. 8983. 7316- 6018. 4959.. 40~2 .. 3]75. 2781 .. 2331.
EINTR.DROCK IBARI 9 .. 61 9 .. 59 9.58 9 .. 56 '9.53 9.50 9.41 9 .. 44 9.40 9 .. 31 9 .. ])
EINTR.TE~P. GRADC 137.7 140.1 139.5 131.. 6 136.1 136.. 8 135.6 1l5.8 132.3 13it.9 132.5

1E • OX ..0 1
NR NR. POS POS

("'"I IGRDIGRAD C

1 83 644.. 0 210 "'02.5 406.2 403 .. 1 408.5 "'15 .. 0 411 .. 7 "'20 .. 1 419.8 425.0 "'26.1 422.8
2 83 589.. 0 270 376.6 ]80.2 378.3 382.5 388.7 385.7 392.5 391 .. 4 393 .. 4 393.6 390.. 0
3 83 534.0 270 347.1 350.1 348.4 351.5 356.. 3 352.. 7 356.9 354 .. 3 354.. 5 353.. 3 348.7• 83 479.. 0 270 301.4 303.. 3 301.2 301 .. 9 303.7 299.7 301.0 298.3 297 .. 2 295 .. 6 292 .. 1
5 83 410.0 270 325.1 328.1 326.. 8 329 .. 5 334.. 4 3U.. 7 337.. 5 317.1 339.4 339.3 336.. 0• 83 355.0 270 295.'" 298.04 297.. 3 299.1 302.. 9 330 .. 2 303.5 301.3 301 .. 2 299 .. 5 295.4
1 91 644 .. 0 270 412 .. 4 416.2 414.4- 418.8 426 .. 1 422 .. 9 432.5 433 .. 3 439.6 440.1 435 .. 3
8 91 589 .. 0 270 385 .. 7 389.7 388 .. 2 392.3 399 .. 4 396.8 406.0 406.'" 411.0 410 .. 7 406 .. 5• 91 534.0 270 361.8 365.6 364.6 368.5 375.1 312.1 379.7 377.8 379.0 371.1 371.7

10 91 479.. 0 270 312.2 313.. 3 310.9 311 .. 0 313.. 0 308.1 309.. 1 305.4 305.0 303 .. 9 300.5 a>
11 91 410.0 270 327.1 330.2 329.5 3)2.4 338.. 3 335.1 lU.2 341.5 3H.6 351.5 350.. 8

...
12 91 355.. 0 270 302.2 305.3 304-.7 307.3 312.. 6 310.. 0 315.. 1 31",.5 317.. 5 318.1 315.. 6
13 7 644.0 30 402.7 404.5 402 .. 6 404 .. 8 411 .. '" 404.4 "'11 .. 1 406.1 401.5 407 .. 5 406.7
l' 7 589.0 30 374.1 37et.l )75.1 377.1 383.6 377.. 8 384.5 380.6 383.3 384- .. 8 384... 9
15 7 5)04.0 30 351.7 ]53.8 352 .. 9 354.. 9 360.8 355.. 5 362.0 358 .. 3 359.. 7 359.1 355.4
1. 7 479.0 30 303 .. 4 303.8 301.'" 300 .. 3 301 .. 6 294.. 9 295.9 290.6 287 .. 8 284.5 278 .. 8
11 7 410.0 30 309.7 311.8 310.. 6 312.1 316.3 311 .. 2 316.. 1 313.2 314.8 315 .. 7 314.7
18 7 355.. 0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
l' 22 644.. 0 .0 391.. 4 399.5 397.8 400 .. 9 406.9 ":)0.9 408 .. 1 403.9 .07.. 0 407.5 406.6
20 22 589.0 '0 372.3 374.7 373.. 1 375.9 381.7 316.. it 382 .. 8 H9.5 383.. 6 386.2 386.. 1
21 2Z 5H.0 '0 351.7 354.. 6 353.6 356.. 3 362.5 358.. 4 365.. 1 363.3 366 .. 0 365.6 360.. 8
22 22 479.. 0 .0 301.1 302.) 299.7 299.0 300.6 294 .. 8 295.0 291 ..0 288 .. 4 Z8S .. 5 279... 4
23 22 410.0 '0 305 .. 0 307.6 306.1 307 .. 3 311 .. 8 308.. 0 310.9 309.1 309.8 311.3 310.'"
Z4 2l 355.. 0 90 .283 .. 8 286 .. 3 284.8 285 .. 9 290 .. 0 286.. 6 289 .. 1 288.1 289 .. 0 290.7 Z89.1
25 78 H4.0 150 395 .. 6 398.. 1 396.. 2 399 .. 0 405.1 399.. 2 404 .. 5 400.7 402.6 402.9 401 .. 5
2. 76 589 .. 0 150 375.. 2 377.8 376 .. 0 378 .. 2 384.0 378.4 383.. 1> 379 .. 8 311.) ]82 .. 0 381 .. 3
Z7 78 534 .. 0 150 351 .. 9 354.7 353.. 2 355.3 361.3 356.. 2 361.. 2 359.1 )613.6 360.0 356.. 5
28 78 419.0 150 303.9 305 .. 1 302.'" 301.6 303.6 297.2 297.3 293 .. 2 290.2 287 .. 3 282.7
Z. 78 410.0 150 306.7 309 .. 2 301.. 8 309.2 314.. 2 n9.6 313.. 6 31l..7 312.4 312.. 8 312.2
30 78 355.. 0 150 287.0 289.'" 288.2 289.1 293.2 289.. 1 292.5 291 .. 2 291 .. 6 292.,1 291.0
31 110 644.0 30 411.4 415.1 "'13.. 5 418.. 2 427.. 4 422 .. 3 434.2 435 .. 1 439 .. 9 439.8 434.8
32 110 569.0 .0 388.8 392.0 390.7 39", .. 9 403.3 39'.6 409 .. 2 409.3 411 .. 9 411.9 407 .. 9
33 110 534.0 30 364.8 368 .. 0 366.6 370.4 317.2 372.0 379.1 376.8 375.6 373.3 368.5
]4 UO 479.0 30 314.. 3 315 .. 3 312.9 311.0 315 .. 3 308.6 311.0 308 .. 6 30Ct .. 5 305 .. 8 302 .. 8
35 UO 410 .. 0 30 333.. 3 335.9 334.7 337.2 343.. 3 338.1 345.. 8 346.5 3049.2 351.3 349.. 1
36 UD 355.. 0 30 310.7 312.. 8 311.. 7 313 .. 1 318 .. 0 312.. 5 317.8 316. ] 315 .. 5 315 .. 3 312.. 3
31 42 644.. 0 150 397.. 7 399 .. 8 397.. 8 40Q .. 9 ",07 .. 7 399.7 4-07.2 40", .. 7 405.0 406 .. 6 406.9
38 42 589 .. 0 150 375 .. 2 377.7 376.3 379.5 386.7 379.. 9 387.3 385.8 387.1 389.5 389.8
3. 4-2 534.0 150 354.. 8 357.. 6 356.. 2 358.8 365.. 6 359.. 5 366 .. 6 365 .. 4 ]65.. 7 365.7 362.2
'0 42 ""79.. 0 150 304.0 305.2 302.3 302.5 30",.. 4 297.7 299 .. 1 295.3 291.7 288.4 283.5



.. ~2 410.0 15D 305.9 308.8 306.8 )08.8 "313.4- 308.2 lU.8 311.1 )1Q.5 311.6 311.4.. 42 355.0 150 288.9 291.& 290.0 291.6 296.0 291.2 295.2 294.1 293.5 294.5 293.5.. 62 644.0 30 380.4 383.1 380.8 384.1 392.2 384.0 392.8 391.1 394.. 0 396.8 396.9•• 6Z 589.0 30 359.. 2 361.9 360.0 ]63.2 371.'" 364.1 31).0 371.3 372.9 .)72.5 368.6
'5 62 53.... 0 30 404.9 407.6 40".5 408.3 411... 4 401.8 417.7 415.2 1t17.8 420.3 420.1•• 6Z U9.0 30 309.4 310.2 306.3 )06.3 309.5 ]01.7 30"...2 299.7 291.0 294.4 289.3., 62 UO.o 30 312.5 3H·.7 312.0 313... 4 319.3 312.'" 318.5 316.. 4 317.6 319.9 lZD.O•• 62 355.0 30 292.1 294.6 292.6 29].8 299.5 293.6 299.7 297.8 299.4 301.5 299.9

•• 23 644.0 150 394.9 397.8 395.5 398.9 409.1 399.9 410.5 407.9 4U.4 413.8 411.9
50 23 589.0 150 367.9 370.1 368.8 372.1 381.6 373.3 382.7 380.1 382.1 38"".6 382.8
51 23 53 .... 0 150 344."" 341.5 3"'5.3 3"'8.3 356.8 349.3 351.4- ]5.... 4 355.9 355.8 351.5
52 2) H9.0 150 296.8 298.7 295.8 296.2 300.4 293.0 296.1 292.2 290.8 288.9 28ft. 4
53 Z3 410.0 150 310.9 314.. ) 312.4 314.7 322.1 316.2 324.1 321 .. 9. 324.3 325.5 323.5
5' 23 355.. 0 150 281.6 290.. 9 288.8 290.3 296.5 290.5 296..... 293.8 294.9 295.0 292.2
55 11"" 64"".0 330 389..1 393.3 390.6 394.3 40"".5 395.... "'06.3 402 .. 6 405.5 407 .. 1 404.9
56 114 '589.0 330 361.9 371.1 368.9 372.1 382.3 314.2 384.1 380.7 382.. 7 )8).6 361.5
57 114 534.0 :UO 344.2 3""1.. ) 345.1 348.. 6 357.2 350.1 )58.4 355.2 355.1 354.8 350.5
58 lU. U9.0 330 300.. "" 301 .. 5 299.2 299.5 303.2 296.1 299.2 294 .. 3 292.1 289.1 283.. 5
59 11... 410.0 330 309.. 1 311.1 310.. 2 312.1 319.5 3llt.O 321.6 319.. 3 321.0 321.9 318.3
60 11"" 355.0 330 290.. 2 291.2 290.6 292.2 297.5 292.6 298.0 295.5 295.. 2 294.7 290.0
61 120 644.. 0 90 393.7 34i15.8 393.8 391.4 407.. 0 398.5 408.3 404 .. 9 407.8 410.. 3 408.2
62 120 589.0 .0 366.8 368.9 367.. 1 370.8 319.9 372.6 382.. 0 J19.4 382.0 384.. 3 381.1
63 120 53ft. 0 90 3It5.0 346.9 345.. 0 347.6 355.. 3 348.1 355.. 5 352.6 353.7 353.. 8 348.9
64 120 479.0 '0 305.3 305.5 302.4 302.. 6 306.1 298.5 300.9 297.1 295.7 293.9 289.3
65 120 410.0 .0 3H.2 315.. 8 314.0 316.5 323.3 316.. 6 322.8 320.1 322.1 32.2.8 319.8
66 120 355.0 90 289.4 291 .. 0 289.2 290.. 8 296.6 290.8 295.6 293.9 294.2 293.7 289.2
.7 9J 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 91 569.0 210 366.8 369.5 366.8 370.1 379.0 370.5 319.1 376.3 379.0 ]81.1 379.2

•• 97 53..... 0 210 342.2 34ft.6 3""2.. 0 345.1 352.. 9 ]45.5 353.. 5 351 .. 5 35] .. 8 355.4 352.. 0
70 97 479.0 210 295.9 296.8 293.5 293 .. 8 297.4 290.3 293.3 289 .. 6 287.9 286.4 281 .. 6
71 97 "'10.. 0 210 300.9 303.3 301.0 303.. 3 309.7 303.3 310.. 0 308 .. 4 310.5 313.. 7 312.. 8
72 97 355.0 210 282 .. 1 284-.6 282.3 284.3 289.7 284.3 290.. 2 288.8 290 4 1 291.9 289.9
73 0 0.0 0 137.. 0 138.5 138.2 136.9 135.5 135.. "" 135.4 134.9 13ft.4 136.. 1 13,..2
H 0 0.0 0 139."" 1""1.5 140.. 4 137.9 134.2 136.6 137.7 136.1 130.. 7 131.2 128.8
75 0 0.0 0 136.7 IftO.4 139.. 8 137.8 138.. 6 138.. 3 133.9 134.ft 131 .. 8 137.5 134.6 0>

'"7. o 896.q 0 292 .. 8 295.6 293.9 295 .. 0 299 .. 8 293.. 5 297.. 2 294.8 293.7 293.5 289 .. 8
I77 o 896.9 0 284.5 286 .. 6 284 .. 9 285.8 289.. 6 285.. 0 297.. 8 285.5 284 .. 6 284 .. 0 280.0

7. o 896.9 0 291.3 294.0 291.7 293.5 296.5 292.8 296.3 294.0 292.7 291 .. ft 287.7
7. o "'30.6 270 159.9 161.. 9 161 .. 8 161.. 4 162.4 163.. 0 162.. 6 163.8 162 .. 9 163. :3 161.9
.0 o 430.6 210 158.. 9 161 .. 1 161.1 160.6 161.5 161.. 7 161.5 162 .. 6 161 .. 9 h2.7 16 L. 5
Bi o 430.6 .0 161.7 164.1 164.. 4 163.. 9 164.. 5 164.5 163.. 6 164.3 163.2 163 .. 9 162.8

•• o 430.. 6 30 160.. 9 163.3 163.. 3 162 .. 6 163.1 163.0 162.. 1 162.8 161.7 162.. 2 16140
B3 o 630.6 270 213..5 215 .. 9 215.6 216.1 21841 218.9 219.4 220 .. 3 219.7 220.2 216.. 6

•• o 630.6 210 209.. 6 212.2 212 .. 1 212.6 215.1 215.2 216.0 217 .. 2 217.0 217.9 216.4

•• o 630.. 6 30 213.4 216.1 216.0 216.3 218.4 218.2 218.3 21" .. 1 218.5 219.1 217.5

•• o 630.6 '0 217 .. 2 220 .. 0 219 .. 7 219.. 6 221 .. 7 221 .. 2 221 .. 1 221..6 220 .. 6 221.2 219 .. 5
87 o 830.6 210 258.0 260.9 260.8 21!.1 .. 9 265.6 265 .. .3 266 .. 6 267.8 268 .. 0 269.2 261.6.. o 930.6 270 261.4 263.9 263.. 5 264.] 267 .. 6 267.. 4 268.6 269.5 269.4 270.0 268.1

•• o 830.. 6 30 260.9 263.. 8 263.7 264.. 6 268.0 267.. 6 268 .. 5 269 .. 5 269.6 270.. 4 268.9
90 o 830.. 6 90 264.4 267.1 266.6 267.0 269.9 269 .. 1 269.6 270 .. 2 269.8 270."" 268.5
91 0 0.0 0 138.3 136.. 4 136.. 7 134.. 8 134.. 7 133.. 5 134.. 1 132.. 5 132.. 9 130.. 1 129.1
92 0 0.0 0 138 .. 3 136.. 4 136.. 7 13•• 8 134.7 133.5 B4.1 132.5 132.. 9 130.1 129.. 1



DATUM 30. 2 .. 79

VERSUCH 'lIR. 12 13 " 15 lb n 18 10 20 21
DURCHS"TZ IKG/S) 0.0133 0.0119 0.0107 0 .. 0095 0 .. 0086 0.. 0078 0.0069 0 .. 0061 O.005~ O~00~7
EL. ENERGIE IKWJ 10.6 0.5 8.5 8.1 7.2 b.5 b.5 b.O 5.7 5.2
WAER"EE~ERGIE(KWJ 10.'" 0.3 8.1 7.7 b.O b.' b.O 5.b 5.1 •• 7
WAER~E8IL4Nl(OIOI -1.6 -2.1 -4.. 5 -5.2 -3.. 3 -1.5 -1 .. 2 -7.3 -9.9 -10.. 1
REYNOLDSZAHL·E-04 0 .. 439 0.393 0.35'" 0.)15 0.28'" 0 .. 256 0 .. 228 0 .. 200 0~178 0~154
DRUCKVERLUST

11.. E+Ol N/"'....2J
GES .. X'" 895.. 61 "MI 1966.. 1606. 1324. 1096. 907.. 760 .. 630 .. 505~ "'14 .. 316.
8IS Xa 102.0(""J 4U. 341. 28"'. 234 .. 191. 164.. 132.. 108. 00. 71.
81S x'" 236.. 1I"MJ 522.. 438. 363. 297. 251. 212 .. 114.. 143. 120. 08.
BIS Xz: 502.. 0INN) 1090.. 906 .. 750. 615. 514. 433 .. 357.. 296. 251 .. 205 ..
81S X.. 610.0(NM) 1327.. 1099. 914.. 757 .. 635.. 535. 446. 369.. 312. 256.
BIS Ä'" 736.lIN"I) 1590.. 1314. 1089. 906. 763. 648. 543 .. 450 .. 381. 31S..
81S X.. 866 ..01~H) 1752. H55.. 1212.. 100't. 845. 713. 598 .. 500. lt32. 351..
EINTR .. QRUCK IBARI 9 .. 56 9.57 9.56 9 .. 55 9.57 9 .. 60 9 .. 61 9.63 9.64 9.65
EINTR .. JE"P. GRADe 130.4 129.. 6 129.6 1,27.. 3 125.8 125.3 123.3 122.0 120.. 2 H9.3

TE • AX 'AO T
NR NR .. POS POS

1"14) IGROIGRAD C

1 83 64~.. 0 270 414.2 UO.9 4(),2.. 5 409 .. 5 404.6 403.0 406.2 4H.6 412.3 413.3
2 83 589.0 270 381.6 378.8 310.. 9 371.2 372.. 5 371.0 374.9 381 .. 3 383.1 384.. 5
3 83 53"'.0 270 339.9 336.5 329.. 7 335.. 3 331.4 331 .. 0 335.. 4 342.5 3~5.9 349.. 2• 83 479.. 0 270 285 .. 7 284.. 7 281 .. 6 290~0 290.5 294.5 301 .. 7 308.. 9 311.1 312.7
5 83 410.0 270 328.. 1 324.3 317.0 321 .. 4 314.. 3 310.7 311.1 312.. 0 310 .. 4 308.6
b 83 355.0 270 287 .. 6 283.1 276.. 8 219 .. 5 273.'" 270.2 270.4 271 .. 8 271.1 269.9
7 91 644.. 0 270 426.7 421 .. 7 413.. 2 420.6 414.5 412 .. 4 414 .. 8 418 .. 9 418.8 419 .. 3
8 91 589.0 270 398.7 393.4 385.1 191.3 385.. 0 382.8 385.4 ]89.2 ]90.. 1 392.. 4
0 91 534.0270 362.4 356.9 349.. 6 355.1 3~9.3 347.5 ]50.2 354.5 357.. 1 300.6

10 91 479.0 270 294.1 291 .. 6 289.. 0 297.1 296 .. 7 301.2 309.7 317.4 321 .. 3 323 .. 1 Cl
11 91 410.0 270 343 .. 5 338.2 330.5 334.8 327.4 323.5 323.. 1 322.. 4 319.6 315.8 Cl
12 91 355.. 0 210 3D7.2 301.5 294.4 297 .. 2 290.3 286 .. 4 285.3 283 .. 9 l81.3 277 .. b I13 1 644.. 0 30 407.5 410.8 406.7 418.5 411 .. 8 408.7 +12.3 415 .. 2 416 .. 0 415 .. 9
14 7 589.0 30 383.3 382.6 375.. 4 38"'.0 377 .. 0 374.3 378.1 381.. 3 38.2.6 383.. 2
15 1 534.. 0 30 348.. 0 343.. 7 335.3 341 .. 1 334.3 331.9 335.2 338.6 340.. 8 ]42.. 7
lb 7 479~0 30 272.2 268.6 262 .. 5 268 .. 3 266.1 268.7 218.. 5 288.5 2940.0 298.4
17 7 410.. 0 30 316.. 4 318.5 314.. 9 323.. 6 317.1 313.5 314.3 313.. 0 309.. 6 305.3
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 5044.0 00 410.8 414.5 412 .. .2 423 .. 1 4H.6 411.5 415 .. 5 417 .. 8 0417.. 9 411.1
20 22 589.0 00 385.6 383.6 377.6 385 .. 6 378 .. 0 375.5 380.4 383.5 384.3 3840 .. 8
21 22 5304.. 0 00 352.. 3 345 .. 8 337.9 343.1 336.2 334.2 338.8 342.7 344.1 347.6
22 22 479.. 0 '0 271.8 268 .. 2 263 .. 7 270 .. 8 271.1 276.. 8 290.1 301.6 306.2 309.. 0
23 22 410.0 .0 311 ~8 315.. 1 3H.5 324.5 319.1 316.0 317.. 6 316.. 1 311 .. 0 304.8
Z4 22 355.0 00 286.4 284.2 279.50 28"'.5 278.9 276.0 277 .1 275 .. 9 271.2 266 .. 1
25 78 6H.. 0 150 402 .. 3 40~ .. 5 ~03.lt 0414 .. 8 407.4 404.5 ~09.6 412.5 411 .. 2 410.6
2b 78 589.. 0 150 319.5 377.4 373.2 38.2 .. 3 375.1 372.5 377.8 380.9 380.4 381.0
27 78 534.. 0 150 349 .. 1 343... 337.6 344.0 337.2 335~1 340.. 1 3H.5 344.2 346.2
28 78 479.. 0 150 215.0 271 .. 1 267 .. 8 275.2 214.5 279.7 .293 .. 5 302.6 306.5 309.8
29 78 410 .. 0 150 311 .. 7 313.7 313.. 4 323.. 9 318 .. 4 315.5 318.. 1 316.3 312.0 306.5
30 78 355.0 150 287.4 285.2 281 .. 3 287.3 281.2 278.2 280 .. 0 277.9 274 .. 0 269.4
3111064"'.. 0 '0 H4.3 417 .. 1 408.9 417.2 408.9 406.2 0412.6 416.0 417.. 6 418.7
32 110 589.. 0 30 398.3 391 .. 2 382.7 389.3 381.0 318.. 0 383.. 9 388.0 390.5 392 .. 4
33 110 534.0 30 358.. 4 352.3 344.. 6 ]50~1 343.0 340.9 346.7 351.8 355.6- 358.3
3lt 110 479.0 '0 296 .. 4 .293.8 290.1 291.3 294.5 295.5 304.0 312 .. 0 311 .. 8 320.5
35 110 410.0 30 340.8 335.. 1 327.5 332.. 0 323.. 6 319.1 321.5 320.9 319.4 315."4
36 110 355.0 '0 304.4 299 .. 1 291.9 294.8 286.9 282.4 283;2 282.] 280.5 .211).8
37 42 644.. 0 150 409 .. 8 412.0 410.5 421.3 411~ 1 406.5 412.1 414 .. 5 415.7 414.2
38 42 589.. 0 150 388.1 384.8 379.. 7 387.5 378.0 374.0 379.. 3 382 .. 5 384.7 38"'.5
30 42 534.0 150 354 .. 5 347.8 341.1 346.0 337.4 334.. 3 338~9 3lt3.1 346.8 3.fo8.9
'0 42 419.0 150 216.8 273.3 270.. 9 277.8 275.9 279.2 290.0 301.3 307.5 310.3



., 42 410.0 150 314.0 316.. 2 311.3 326.9 320.1 316.Z 317.4 315.7 312.4 l05.7., 42 355.0 150 290.7 287.5 283.8 288.3 281.2 271.6 217.7 216.4 273.5 267.6.. 62 644.0 30 394.Z 389.6 384.7 390.8 381.0 377.1 382.7 386.0 387.7 387 .. 5•• 62 589.0 30 359.7 352.0 345.6 ,]49.1 340.4 336.8 341.9 34t>.L ]109 .. 5 352.3

.5 62 53.... 0 30 421.2 01021.3 41Q.O "'27.8 411.2 HZ.) 418.1 420.7 01021.8 420.2

•• 62 U9.0 30 281.7 277.4 215.0 281.0 279.2 281.6 291.9 302.6 309.6 313.4.. 62 UO.o 30 321.7 322.2 322.4 330.4 322.. 6 317.8 318.7 317.Z 3H.4 308.2.. 62 355.0 30 296.8 292.9 Z89.3 29Z.6 28"'.8 280.0 l80.1 278.5 276.0 210 .. 8

•• Z3 644.0 150 408.7 40&.1 403.3 412.5 404.0 400.6 407.7 4lL. L 413.5 412.1
50 n 589.0 150 378.7 374.7 371.0 378.2 370.5 367.4 374.0 317.9 381.1 380.5
51 23 534.0 150 344.1 338.0 ])3.5 338 .. 8 332.0 3ZCjl.] )]olt.6 338.. 3 3olt2.2 3olt3.5
52 23 479.0 150 278.1 274.1 272.8 279.4 277.3 279.9 290.1 301.0 309.7 312.7
.3 23 410.0 150 321.2 318.9 318.0 325.1 317.7 313.2 314.4 313.5 313.6 310.~.. 23 355.0 150 288.3 284.3 281.7 285.7 278.9 2740. 5 274.5 273.5 273.3 270.9
55 114 644.0 )30 403.7 401.3 400.5 oltll.8 403.9 400 .. 7 olt07.7 410.9 414.5 olt13.7
56 114 589.0 330 379.2 375.5 372.7 381.7 374.0 370.6 317.0 380.4 384.7 385.0
57 114 53~.O 330 344.0 338.2 333.5 339.3 332.5 329.5 334.9 338.7 3olt3 .. olt 345.9
58 114 "'79.0 330 2760.1 271.4 268.. 3 274 .. 6 273.1 274.. 8 285.2 296.5 307.. 1 312.3
59 114 410.. 0 330 315.9 313.9 311.. 8 319.3 312.4 307.. 9 310.1 309.4 310.6 l08.6
60 114 355.0 330 285 .. 1 281.3 277.5 281.6 275.0 270.5 271.8 271 .. 0 271.7 270.0
61 120 644.. 0 '0 407 .. 7 405.5 404.0 414 .. 0 405.4 401.2 407.0 408.. 6 4U .. l 410 .. 5
62 120 589.0 '0 379.0 375.2 372.7 380.6 372.. 3 3&8.2 373.6 37S.. 6 378.5 379.4
63 120 534.. 0 '0 343.0 337.9 334.2 340 .. 0 332.3 328.9 ))).6 336.2 340 ... 5 344.2
64 120 -479.0 '0 284.8 282 .. 0 281.4 289.. 6 286.8 288.0 295.. 9 302.5 309.4 313.. 7
65 120 1tl0... Q '0 316.. 5 313.. 7 311 .. Z 311.6 309.9 305.9 308.3 301.4 307.. 1 304.3
66 120· 355.0 '0 284.Z 279.5 275.1 278.9 271.5 2&7.4 268.2 267.3 266.5 264.5
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.0 Z10 379.1 377.9 375.8 384.6 375 .. 9 312.6 319.0 381.8 384.. 4 38"'-.1

•• 97 5)4.0 210 347.9 343.9 339... 6 345.. 1 337.8 335.. 0 340.1 343 .. 0 346.5 348.5
70 91 "'-79.0 210 214.8 271.5 268.7 2711.4 271.1 272.5 280.9 2.89.1 291.9 30"'.4
11 97 410.0 210 314.0 315.1 31"'-.. 8 322.4 314.. 5 310.8 312.9 311.9 311.'" 308.3
72 97 355.0 210 286.8 2811.9 281.7 285.3 211 .. 7 273.8 274.2 272.9 271.8 269.4
73 0 0.0 0 131.3 131.. 7 132.5 131.8 129.1 127.3 125.3 124.5 123.. 2 12.3.5 I7+ 0 0.0 0 128.1 124... 0 125.. 2 122.3 L22.0 122.0 120.9 119.2 118.l 118.4

'"75 0 0.0 0 L31.9 133.1 131.0 L28.0 126.4 L26.b 123.8 122.4 119.'" 116.0 ....
1. a U6.9 0 285.3 283.6 250.9 287.7 286.5 288.5 296.1 303.8 309.7 316.1
77 o 896.9 0 275.0 214.2 269.7 275.8 275.8 278.1 283.9 291.1 292.6 302.2
7. o 896.9 0 253.0 250.... 271.0 283 .. 1 28L.S 283.. 4 289.2 296.5 301.2 309.2
7. o 410.. 6 210 158.7 L58.2 158.2 159.6 159.7 115ol.2 lU.4 163.4- 165.3 169.1
.0 o ...3Q..6 2LO 158.. 2 158.1 158.2 159.9 L60 .. 3 162.0 162.3 164.. 2 165.8 169.3., o '0-30.6 '0 159.7 160.0 159.6 L61.3 161.8 1603.1 L611.0 L65.9 167.6 171.3
.2 o "'30.. 6 30 158.3 158.. 5 158.0 159.6 159.8 161.7 162.1 164.2 16b.4 170.3
.3 o 630.. 6 270 2L5.2 211i.8 215.1 218.4 220.5 22/i.7 227.1 232.8 239.2 247.010-.4 o 630.6 210 213.2 213.4 214.1 217.6 219.7 224.1 226.2 231.4 237.3 245.0

•• o 630.6 30 21 ..... 9 215.8 216.3 220.0 222 .. 3 227.1 22.9.6 235.3 2.4,1.9 249.9

•• o 630.. 6 90 216.4 217.. 1 211.7 221.4 223.1 228.4 230.7 235.9 2"'-1.9 249.5
.7 o 830.6 210 264.2 263.4 263.6 267.11 269 .. 6 27010- .. 3 216.. 2 2.81.2 2860.2 292.1

•• o 830.6 270 264.8 264.0 264.3 268.0 210.1 214.6 216.5 281.1 2d6.9 293.0

•• o 830.6 30 2&5.9 265 .. 7 265.8 269.5 271.1 276.2 277.'1 282.9 287.9 293.7

'0 o 1330.. 6 '0 264.6 2611 .. 9 265.0 269.0 271 .. 1 27S.7 2.77.4 282 .. 3 287.L 2.92.5

" 0 0.0 0 126.1 124.9 124.4 123.0 122.3 122.2 121.9 121 .. 1 119.4 116.8
92 0 0.0 0 126.1 124.9 124.4 123.0 122.3 lZ2.2 121.9 121.1 119.. 4 11&.8



DATUM 2. 3.79

VERSUCH NR .. 1 Z 3 • 5 • 7 8 • 10 11
DURCHSATZ (K;/S' D.O~12 0.0376 0.03~8 0.0318 0.0282 0.OZS5 0.0221 0.0203 0.0183 0.0166 0.0150
El. ENERGIE IK.W' 45.0 41.5 38.3 35.1 31.4 28.8 26.5 22.1 20. a 18.6 16.4
WAERMEENERGIEIK.WJ 46.5 42.4 39.3 36.1 31.5 2'il.l 26.4 22.4 20.6 18.3 16.2
WAERMEBILANZIO/OJ 3.3 2.2 2.' 3.0 0.3 0.' -0.6 -1.3 -0.9 -2.0 -1.2
REYNOlDSZAHL*E-04 1.315 1.194 1.110 1.010 0.8'ilS 3.811 0.720 0.648 0.582 0.531 0.4l::10
DRUCKVERLUST

Il.E+Ol N/M"2J
~ES.X. 895.61"''''1 Ib151. 14176. 12364. 10449. 842b. 1024. 5131. 4693. 3839. 3187. 2643_
~IS X· 102.0(M",1 3028. 2575. 2252. 1911. 1563. 1302. 1072. 889. 122. 608. 506.
815 x- 236.11"'"' 3692. 3161. 2741 .. 2364. 1927. 1598. 1309. 1102. 895. 757. 634.
aiS x: 502.0IM",1 8 741. n07. 6411. 5446. 4392. 3&37. 2952. 24ot,.7. 1981. 1658. 1314..
aiS X" 670.01"'M) 11162 .. 9476. 81ot,.4. 6925. 5572. 4608. 3732. 3069. 2482. 2060. 1717.
a(s X" 136.lIMMI 13580. 11522. 9908. 8406. 6768. 5604_ 45",,8. 3132. 3023. 2511. 2387.
aIS x .. 866.0(MMI H71T. 12572. 10828. 9199. 7400. H22. 4985. ot,.105. 3329. 2760. 2304.
EINTR.ORUCK (BAR) 9.79 9.78 9.78 9.16 9.82 9.81 9.80 9 .. 79 9.80 9.79 9.78
EINTR.TEMP. GRADt 119.6 123.0 121.7 121.4 125.. 9 121.9 122.9 123 .. 8 121.3 119.2 120.4

7E R AX RAO T
NR NR .. pos pos

IMM) (GRQIGRAD t

1 83 bH.. O 270 505 .. 4 512 .. 7 509.. 1 514.. 5 517.0 521 .. 1 533.9 525.4 532 .. 2 520.8 5lS.7
2 83 589.0 270 ",,67.8 ot,.1ft.5 ot,.72.7 477 .. 5 480.0 482.9 491.8 481.6 4d5.4 474 .. 0 470 .. 0
3 83 5H.O 270 423.6 429.6 427.9 431.0 431 .. 9 433.0 438.2 417.9 428 .. 9 416.6 412.1

• 83 419.0 270 355.9 359.. '+ 356.3 356.9 355.8 354.6 356.4 3","8.5 3'+1.6 337.1 336.0
5 83 410.. 0 210 397.2 ....03.5 401.1 405 .. 3 406 .. 8 ....10.. 5 419.0 411.8 414 .. 4 403.7 400.5

• 83 355.0 270 352.5 358.0 356.4 359.. 2 360.2 361 .. 1 364.9 356 .. 8 356.3 )45.6 342.7
7 91 644.0 270 515.'9 523.0 520.3 525.0 527.7 5]4.. 6 550.6 542 .. 0 549 .. 1 536-.7 531.6
8 91 589.0 270 .... 77.5 4-85.0 483.0 487 .. 8 490.5 497.2 511.9 502 .. 2 507.6 496 .. 0 ",,92 .. 0 I• 91 534.0 270 444.4 451.6 450.2 454.6 456.. 4 460.1 470.2 458.7 4bO.l 447 .. 5 441~9 8l10 91 479.0 270 368 .. 3 371.2 367.4 367.1 364.. 6 363.4 366.1 356.1 357.. 6 348.9 347.0

11 91 410.0 270 401 .. 7 408.0 406.2 410.1 410.9 414_8 426.7 420 .. 4 ""29.8 422 .. 2 420.8 I12 91 355.0 270 36].4 369.1 368.9 372.2 373.. 6 376.2 384.. 8 376.9 380.. 6 371.0 368.6
13 7 644.0 30 502.3 508 .. 5 503.4 505_8 504.. 3 507.0 515 .. 2 503.1 510 .. 9 503.5 507.0
14 7 589.0 30 461 .. 4 ot,.67.8 464.1 467 .. 3 466.9 470.2 478 .. 7 469.5 417~6 470.9 472.1
15 7 534.. 0 '0 428 .. 5 434.3 431.3 434.7 434~8 438.2 445_0 ,+35 .. 5 439.5 428.6 424.. 1,. 7 479 .. 0 '0 353 .. 6 355.1 351 .. 1 350.5 347 .. 2 3'+5.1 3404.1 334.7 332.6 321.6 317.1
17 7 410.0 30 371.9 376.6 314.3 316.7 371.0 318.8 384.9 376.. 7 382.4 376.5 379.. 8
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

" 22 644.0 '0 496.2 501 .. 4 498.. 9 501.1 502 .. 4 5,)4.9 515.7 502.1 511 .. 1 50..... 4 510.0
20 22 589.0 .0 461.1 465.4 463.2 465~6 467.6 470.0 480.5 469.3 480 .. 0 473 .. 1 475.2
21 22 534.. 0 '0 431.4 435.3 433.4 431.7 440.4 4'f.4 .. 0 454 .. 8 443.3 448.4 43b.5 430 .. 3
22 22 '+79.. 0 .0 353.2 352.8 348.. 1 349.5 347.'+ 345...... 347_1 335.6 333.. 8 322 .. 9 317.. 2
23 22 410.. 0 '0 365.8 368.. 0 365.9 369.4 370.2 311 .. 3 378.6 368.. 7 374.9 369.0 372.. -4
2' 22 355.0 '0 3H.. 5 336.8 335.2 338.5 339.5 340.9 347~4 338 .. 4 34-4.0 338 .. 0 337.5
25 18 644.0 ISO -493.9 1t98.4 1t95.7 499 .. 5 0499.9 501.8 513.1 491.0 505.1 oIt99~0 500.4-
2. 78 589.0 ISO '+64.0 468.0 466.0 469.7 469.8 471 ..... 481.7 lt66.7 415.3 oIt68 .. 9 467.8
27 78 534 .. 0 150 ....29.3 4-33.5 432.0 436.0 437.2 439.5 450 .. 3 436 .. 0 442.1 431 .. 8 426.2
28 78 479.0 150 355.2 357.2 353~7 354.. 5 351.5 349.8 351.8 338 .. 1 338.1 327.ot,. 322.. 5
2. 78 410 .. 0 150 361_ 7 372.6 310.4 373.9 374.. 5 376.8 385.. 2 372.5 378.5 312.4 373.3
30 18 355.. 0 150 339.. 7 344 .. 0 ]42.1 ]45.2 345.4 347.2 354.2 343.5 348.3 ;'41.1 340.5
31 110 644.0 30 512.9 521.1 519.3 526.1 529.. 8 538.1 551.6 5'+3.'9 552.8 540.1 531.4
32 110 589.. 0 30 ot,.81 .. 9 489.5 04187.. 2 493.2 496.6 504.. 0 520.8 506 .. 2 513.0 502.3 493_9
33 110 534.0 30 448.2 455 .. 0 ","52 .. 5 456.7 458.3 0461.6 412.1 456 .. 5 459.0.447 .. 0 '+37.2
34 110 '+19.0 30 311_5 373.9 369.. 7 369 .. 6 367.8 367.7 373.0 360.8 362.. 7 355.1 349.. 2
35 110 410 .. 0 30 407.1 413.2 410 .. 8 413.6 415.9 420.6 ~]l,... 6 422.9 431.2 423.6 415.9
36 110 355_0 30 312.9 377.2 374.8 376.8 377.8 380.0 388.2 ]15.6 318.2 310.3 363.1
37 42 644.0 150 495.5 500 .. 0 497 .. 5 500.4 501.0 5;)4.7 518.2 500.. 6 512.3 501.9 507.7
38 42 589.0 150 463 .. 3 468.5 467.0 470 .. 5 472.2 476 .. 6 ot,.90.6 415.0 485.8 480.8 416~3

39 H 534.. 0 150 432 .. 8 1,.38.1 1,.36.4 440.2 441.8 1,.46.3 459 .. 0 4'+3 .. 8 449.3 439 .. 9 430.2
40 42 1,.19.0 150 355.7 357.. 6 351,..2 354.1 352 .. 5 351.9 355.1 ]41.6 3ot,.O_0 Bl .. 1 322.. 2



·1 42 410 .. 0 150 365.Z 369.. 8 367.9 370.6 372.. 4- 3H.. 8 383.. 8 371.3 377.. 2 !Tl.4 372.1
'2 42 355.0 150 340.8 345.0 343.2 345.7 347.2- 349.. 6 357.6 346.8 351.Z 346.3 341.1
43 62 644.0 3D 472.7 478.6 475.6 479 .. 7 480.8 485.5 lt99.5 484.6 496 .. 6 491.5 487.6.. 62 589.0 3D 441 .. 4 4oft7.7 444.6 449.4 451.5 456.6 468.2 454.0 4!:t9.6 449.8 440.4-
.5 62 534.0 3D 507.0 512.7 509.3 513.8 SU.. 1 5li.2 534.4 517.9 530.3 525.7 524.6•• 62 479.0 3D 363.9 365.6 360.8 361.1 359.2 358.1 361.3 347.9 347.. 2- 337.8 329.8
.7 62 410.0 3D 374.8 378.8 315.5 378.9 379.7 382.1 392.1 380.5 leB.oft 385 .. 2 384.4-
'8 62 355.0 3D 345.7 350.1 347.6 351.2 352.6 354.. 8 363.6 353.8 359.5 354.5 350.1

•• 23 644.. 0 150 492.2 ~99.. 3 496.6 501.4 503.6 507.9 52.2.7 507.6 518.4- 511.5 507.0
50 23 589.0 150 453.5 460.5 't57.7 463.3 465.8 469.7 481.9 U7.6 477.2 nO.. 9 465 .. 6
51 23 534.. 0 150 418.1 424.7 422.2 427.4 429.. 8 433.2 44.3.1 428.9 4.34 .. 6 425 .. 3 417.2
52 23 479.0 150 348.3 351 .. 2 347.5 349.. 7 34S.4 348.5 351 .. 8 339.5 340 .. 8 )32.1 325.2
53 23 410.0 150 377.. 4 383.1 JS1.5 386.6 .388.0 392.5 403.0 390.. 6 .398.3 392.2 388• .3
5. 23 355.0 150 342.3 346.7 345.0 348.4 3109.3 352.4 359.. 3 348.2 353.. 6 34.6 • .3 341 .. 2
55 114 644.0 330 485.0 490.9 488.6 493 .. 9 "'96 .. 1 501 .. 4 516.6 501.0 510.. 9 506 .. 1 498.6
56 114 589.. 0 .330 453.5 458.. ) 457.5 462.3 465.. 8 470 .. 2 483.3 468.8 416.2 410 .. 9 462 .. 8
51 114 534.. 0 330 417 .. 3 422 .. .3 421 .. 1 426 .. 0 429 .. 5 433.. 1 444.2 430 .. 0 433 .. 3 425 .. 5 414 .. 7
58 114 479.. 0 330 .350 .. 3 352.. 7 349.7 351.5 .350.. 8 350.. 0 353.. 4 341.6 339.3 331 • .3 320.8
59 114 0\-10.0 330 372.1 376.5 375.8 380.4 383.. 5 387.3 398.. 4 387.0 392.1 .387.0\- 379.2
60 114 355 .. 0 330 343.2 347.0 346.0 349.3 352.2 354.4 361.8 351.1 352.0 346.. 3 330 .. 6
61 120 644 .. 0 00 491 .. 3 496.0 493.3 497.2 500.1 504.. 4 517 .. 3 502 .. 4 513.9 508.6 503.5
62 120 589.0 00 453.3 458.1 456.. 7 ....60.2 464.1 468 .. 7 481.5 461.6 416.9 410.9 464.2
63 120 534.0 00 421.1 425.5 423.1 426.2 428.8 432.2 442.2 428.7 433.'9 425.6 415.. 2
64 120 419.0 o. 359.4 361.1 357.4 356.8 356.5 355.5 359.1 347.. 7 348.6 341.7 333.4
6>5 120 410.0 00 377.6 382.8 381.. 1 38).9 387.1 389.. 6 398.. 8 387.. 3 393.8 388.0 380.4
66 120 355.0 00 340.4 344.8 342.9 345.8 348.4 350.3 351.3 346.8 350.6 343.4 334.1
.7 97 644.0 210 0.0 0.0 •• 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.8 97 589.0 210 451.1 456.4 455.0 458.0 460.5 465.2 416 .. 8 462.4 474.1 468.5 464.4
.0 97 534.0 210 -415.3 419.3 418.3 421.2 424.1 429.0 439.3 426.3 436.,2 428.1 420 .. 9
70 97 479.0 210 345.3 346.,2 343.1 343.5 3"t3.8 343.3 346.0 334.1 336.9 328.1 320.4
71 91 ·UO.O 210 359.6 363.7 363.0 365 .. 4 368.4 371.5 380.2 369.6 381.2 377.2 315.3
72 9-7 355.0 210 332.4 336.,2 335.4 337.9 340.4 343.. 1 350.5 340 .. 1 348 .. 8 342.7 337.7
73 0 0.0 0 120.. 8 lU.7 12.0.7 121.5 125.4 123.. 4 126.1 126.1 1,25 .. 0 123.9 124.4
7. 0 0.0 0 116.1 122.,2 120.9 117.1 126.3 119.9 119.9 125.7 122.3 118.7 114.8

'"75 0 0.0 0 121 .. 4 124.1 123.6 125.1 126.1 122.3 122.7 119.7 116.6 114.. 9 122.0 CO,. a 896.9 0 341 .. 6 345.8 343.9 3-45.7 346 .. 2 346.6 351.7 341.0 343.9 336.5 334.2 I17 o 896.9 0 329.1 332.5 330.3 332.. 5 13,2.3 333.5 337.3 326.9 329.9 322.7 320.3
7. o 896.9 0 338.8 342.7 34-1.0 342.8 343.7 344.3 349.. 2 339.2 341.8 334.5 330.1
70 o 430.6 270 150.2 153.3 154.0 156.3 159.9 160.3 161 .. 0 162.. Z 161.7 159.9 158.. 3
80 o 430.6 210 149.9 153.0 153.5 155.6 159.0 159.2 160.0 161.0 161.1 159.2 158.. 7
81 o 430.. 6 00 154.0 151.4 158.0 159.5 161.9 161.5 161.6 162 .. 0 161.4 159.2 159.9
82 o 430.6 3. 152.6 155.. 7 155.9 157.3 159.5 159.1 159.3 160.0 159.. 3 157.3 157.. 7
83 o 630.0 270 220.2 230.2 230.8 ,234.2 238.1 239.1 241.3 240 .. 2 241.1 231.9 236.. 5

•• o 630.6 210 221.0 2,25.3 225.9 228.9 233.2 234.4 236.9 236.4 237.4 234.. 7 233.. 9
85 o 63 O. 6 3D 226.4 230.6 231.0 233.7 236 .. 8 237.6 239.6 238.8 239.0 236.0 235.6
8. o 630.6 '0 zn.7 235.9 236.2 238.3 241.1 241.7 243.4 242 .. 1 241.7 235 .. 6 238 .. 2
87 o 830~6 210 289.5 294.3 Z94.9 2'H.. 8 302.2 303.7 307.. 2 306.2 307.1 303.9 3u2.2
88 o 630.0 270 293.8 298.1 298.6 301.5 305.6 307.1 310.3 309.3 309.5 306.0 30}.4
80 o 830.6 3D 293.1 297.9 298.5 301.5 305.3 306.8 309.8 309.4 309.3 306 .. 0 304.. 6
.0 o 830.6 .0 ,298.5 302.. 9 303.1 305.1 308 .. 2 309.3 312.0 310.3 309.9 306.0 304.5
91 0 0.0 • 111.6 In.l 118.1 118.6 121.0 118 .. 8 119.6 119.2 11:'.4 111.6 114.8
92 0 0.0 0 117.6 119.1 118.. 1 118.6 121.0 118.8 119 .. 6 119.2 116.4 117.6 ll.lt.8



DATUM 2. 3.79

VERSUCH ~R. 12 13 14 15 16 17 18 19 20 21
DURCHSATZ IKG/SJ 0.0133 0.0119 0.0107 0.0096 0.0087 0.0079 0.0069 0.0061 0.0055 0.00""8
EL. ENERGIE lKW) 1"".1 12.9 11.8 10.7 10.3 9.7 9.1 8.5 7.9 7.1
WAERNfENERGIEIKWI 13.9 12.4 11.4 10.4 9.7 8.9 8.4 7.8 7.1 6.""
wAERNfBILANZCO/OJ -1.8 -~.l -3.1 -2.7 -5.5 -7.6 -7.0 -8.3 -9.9 -9.8
REYNOlOSZAHl*E-O\ 0.427 0.383 O.3~4 0.308 0.276 0.250 0.218 0.193 0.171 0.150
DRUCKVERlUSr

(l.E+01 N/""21
GES.Xz 895.61"NI 2081. 171"". 142"". 1185. 1001. 852. 689. 571. ""61. 369.
81S X· 102.01N") ""06. 335. 277. 229. 191. 164. 131. 107. 89. 70.
BIS X... 236.10"" 509. 425. 352. 292. 247. 209.. 169. 145.. 115.. 89.
eis x" 502.0lNMI 1097.. 911. 756. 627. 529. 450. 365. 309. 252.. 205 ..
BIS X'" 670.01NM) 1354. 1128. 937. 783.. 669. 572. 467. 3CjlQ. 327. 263.
eIS x- n6.101M) 1643. 1362.. 1136. 950.. 813. 699. 578. 492. 408.. 332.
aIS x- 866.01MM) 1823. 1518. 1273. 1068. 911.. 784. 640. 546. 461.. 376.
EINTR.DRUCK I8AR) 9.77 9.78 9.80 9.80 9.81 9 .. 81 9.83 9.85 9.86 9.88
EINTR.. TEMP. GRADe 12~.1 125.3 123.1 124.. 2 122.7 122.. 8 119.4 119.7 117.3 118.3

r~ R AX RAD T
NR NR.. pos pos

0"''11 I GRD I GRAD C

1 83 6~4.0 270 507.3 503.9 503.1 501.0 506.0 504.8 508.5 513.7 508.0 511.2
2 83 589 .. 0 270 463.4 460.2 459.6 458 .. 3 462 .. 9 462.4 468.1 474 .. 3 410.1 473.5
3 83 534.0 270 405.3 401.7 401.2 400.6 406.2 407.1 414.6 423 .. 7 422.5 428.4
4 83 479.0 270 334.6 335 .. 0 338.0 343.4 355.0 361.. 5 371.4 3-78.1 375.9 379.2
5 83 410.0 270 394.5 390.5 388.. 3 385.. 3 386.7 381 .. 7 380.5 380.3 373.1 373.1
6 83 355.0 270 337.7 333.. 2 330.. 5 327.6 328.7 324.1 323.8 324 .. 5 320.0 321.1
7 91 644.0 270 522.6 518.7 517.6 514.1 518.4 514.4 518.4 520.7 515.3 520.6
8 91 589.0 270 483.7 479.8 478.3 474.5 478.1 474.1 478.8 481.8 479.5 486.9 ~

9 91 534.0 270 433.3 429.4 428.0 425.2 428.4 424.. 8 430.7 436.3 437.0 445.4 0
10 91 479.0 270 343.9 343.. 9 347.5 351.1 362.3 368.9 383.7 ]90.8 389.8 392.6 I
11 91 410.0 270 412.9 408.. 4 405.. 6 400.. 9 401.6 394.0 394.. 1 391.4 382.7 380.6
12 91 355.0 270 361.7 356.9 353.5 349.4 349.2 341.7 341.. 6 339.2 331.7 330.1
13 7 ~44.0 30 511.3 514.9 515.7 513.4 517.2 512.2 517.4 519.3 513.7 515.9
14 7 589.0 30 470.3 469.. 6 467.8 465 .. 7 469.. 6 465.0 471.1 473.8 470.1 413.5
15 7 534.0 30 416 .. 6 412.7 408.. 8 406 .. 3 409.2 406.1 412.3 416.5 415 .. 9 422.0
16 7 479.. 0 30 313.9 311.2 308.7 311.1 319.5 325.4 344.4 356.5 359.8 365.7
17 7 410.0 30 385.. 0 388.5 387.8 387.6 390.2 384.7 385.1 381.9 372.9 369.0
18 7 355.0 30 0.0 0.0 0.. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 516.9 522.0 521.4 518.1 521.7 515.. 3 520.5 522 .. 6 516.7 516.5
20 22 589.0 90 473 .. 4 472.8 471.0 468.5 473 .. 0 468.1 474.3 477.4 413.6 477.0
21 22 534.0 90 421.6 416.5 413.. 2 410.3 414.4 410.6 417.6 422 .. 6 422.6 429.5
22 22 479.0 90 314.1 312.4 312.. 9 311.2 331.0 340.3 363.5 313.9 374.0 377.4
23 22 410.0 90 379.6 384.. 9 388.2 388.9 392.0 385.7 385.5 381.6 372.1 367.0
24 22 355.0 90 337.. 2 335.6 334.5 333.2 335.. 3 330.0 330.0 326.9 319.2 314.9
25 78 644.. 0 150 505.7 508.9 510.4 508.2 513.0 505.7 511.3 513.2 508.5 511.2
26 78 589.0 150 467.4 465.8 465.7 463.8 468.4 462.2 468.1 471.0 468.6 472.6
27 78 534 .. 0 150 419.7 415.0 413.4 ""11.5 415.3 410.0 416.1 420.6 420.7 427.2
28 18 479.0 150 320.. 1 317.5 319.. 2 324.0 337.3 343.9 363.. 9 372.8 374.7 377.9
29 78410.0150 370; .. 9 384.5 388.5 389.. 4 392.6 385.1 385.7 382.. 0 373.4 369.5
30 78 355.0 150 340.3 339.1 338.. 8 338.0 339.. 8 332.8 333.1 329.6 32l.4 319.5
31 110 644.. 0 30 519.5 514.2 510.4 506.8 512.3 506.4 513.7 516.9 515.3 519.4
32 110 589.0 30 483.0 477.. 2 472.. 9 469.0 473.7 468.3 476.0 ""80.6 460 .. 2 485 .. 2
33 110 534.0 30 427.9 422.9 419.. 2 416 .. 4 421.6 417.8 426.9 433.7 435.1 441.8
34 110 479.0 30 346.9 345.7 346.4 348.5 357.. 8 359.1 373.. 1 385.1 387.0 390.8
35 110 410.0 30 408.4 403.0 398.2 394.1 396.8 389.5 392.1 390.. 4 383 .. 0 380.4
36110355.0 30 357.5 352.7 347.4 343.5 345.1 338.. 4 340.2 338.2 331.1 329.4
37 42 644.0 150 513.7 517.3 516.0 512.4 517.0 508.7 515.5 518.1 513.0 51~.4

38 42589.0 150 474 .. 3 473.0 470.1 466.9 471 .. 8 4~4.8 472.2 475 .. 9 472.1 477.0
39 42 534.0 150 423 .. 2 418.. 5 413.8 410.5 415.0 409.6 418.0 424.0 423.8 432.5
40 42 479.0 150 320.6 320 .. 3 319.9 323.7 335.7 340.. 2 361.9 375.0 375.8 381.5



H ""2 410.0 150 380.6 387.2 388.. 8 389 ... 6 393.1 385.. 7 386.5 383 .. 7 373.5 369 .. 7.. 42 355.0 150 341.. 5 340.3 336.. 8 ]35.8 338.5 311.5 332.5 330.4 32L.. 7 318.6.. 62 &44.0 3. 483.7 ""81 .. 8 477.3 472.9 iH6.8 469 .. 5 ft.77.2 481."" 476 .. 5 482.tl•• 62 599.0 3. lt30.9 416.2 420.4 416.2 419.. 5 413.3 422.2 428."" 421.6 438.2
'5 62 534.0 3. 526.3 528.5 525.1 520.4 524.9 515.3 522.8 526.1 519.5 524.1•• 62 419.0 3' 326.2 324.5 324.5 328.0 HO.O l43.4 363.1 375.. 9 377.4 383.. 8
.7 62 410.0 3. 390.2 394.. 3 394.. 8 393.5 396.8 387.8 38B.5 385.6 316.1 372 .. 0
'S 62 355.0 3' 349.6 347.1 343.. 9 341 .. 0 342_9 33'0.8 335 .. 1 332.6 324.9 321.3•• Z3 6",,4.0 150 504.. 8 504.9 502.. 6 500.3 507 .. 4 499 .. 8 509.2 513.2 508.. 0 SLl.Q
5. 23 589.0 150 460.8 459.7 457.. 0 010-54 .. 7 461_5 455.5 46... 8 470.0 ""66 .. 4 ..69.9
51 23 534.0 150 409.5 406.5 403.1 "'01.2 406.9 401.7 410.2 416.2 415.4 421.5
52 23 4-19.0 ISO 322.2 322.4 322.6 326.4 336... 9 3100.7 360.5 373 .. 4 375.5 3n.4
53 23 ~10.0 150 388 ... 0 390... 1 388.8 387.6 391.6 383.. 1 384.,(, 382.6 376.. .(, 375.4
5' 23 355.0 150 3:19.3 338.4 335.2 333.2 335.4 327.9 326.5 327.0 321.9 320.. 8
55 114 644-.0 330 498... 0 502 .. 1 501.. 7 500.. 5 509.7 501.9 511.3 514-.6 510.6 513 .. 1
56 114 589.0 330 460.8 462 .. 3 460.. 5 lI-59.5 lI-68.. 4 lI-61.0 410.6 41l1-.8 472.0 415.2
57 114 534.0 330 408.5 406.7 403 .. 3 401 .. 5 409.3 403 .. 1 412.8 4-18.5 418.5 -424 .. 3
58 114 479.. 0 330 316.9 315.9 314.. 3 311.2 330.0 331.7 355.0 370 ... 9 315.2 318 .. 7
59 11-4 410... 0 330 378.7 380 ... 8 379.3 378.4 384... 6 376.2 380.. 7 379 ..9 314- .. 0 371 .. 5
60 114 355.0 330 333.2 332.0 328.. 1 326 .. 3 330. lI- 323.2 327.0 326.3 321 .. 6 319.5
61 120 644-... 0 •• 501 .. 0 505.3 50-4.. 0 502.4 510.2 501.0 509.. 9 512 ... 0 506 .. 4 507.9
62 120 589.0 •• 460.. 0 461.3 459... 4 458 ... 0 -465 ... 1 457.. 0 4650 .. 5 468.3 464.3 467.8
63 120 534.0 •• 408.1 407.8 404.. 0 -402.9 409.1 402.2 411.1 415.9 4-16.1 422.4
64 120 479.0 •• 331 .. 0 333.. 9 334.6 339.0 350.2 349.9 365 .. 1 374.. 0 376.0 319.7
65 120 410.0 •• 377... lI- 379.5 376.6 375.. 8 380.. 8 372.. 3 377.2 375.6 368.. 4 364.0
66 120 355... 0 9. 329.. 5 329.2 324.5 322_9 325... 5 317.6 320.1 319.3 313.3 309.6
• 7 91 64-4.0 210 ••• ••• ••• ••• ••• ••• ••• ••• ••• •••.S 97 589.0 210 462.7 466.8 463 ... 3 t,.62_1 .(,6&.9 461.2 472.0 415.5 -471 .. 5 H2.1

•• 97 534.0 210 414.9 415 .. 6 0\010.9 409.6 414 ... 9 408.4- 418 .. .(, 423.5 1022 .. 6 426.0
7. 97 479.0 210 316.1 316.3 314.3 317... 2 326... 3 327.4 344 ... 4 357.0 362:.9 368.9
Tl 91 oUO.D 210 371.5 384.1 383... 1 383.0 387.2 379.3 383.1 381.-4 373.8 369.d
72 91 355.0 210 335.4 337.1 333.2 331_5 333.5 326.3 328.8 327.0 320.. 1 317.2
73 • ••• • 129.. 4 128.0 129... 2 127.9 126.5 125.5 123.. 1 12.(,.1 119.6 120... 7 ....7. • ••• 0 LL 7.9 120.5 115.. 8 I1d.. 6 118 ... 3 123.0 117 ... 0 117.6 116.. 9 117.5
75 • ••• • 131.0 121.. 5 lZ4.3 126... 1 123 ... 4 120.0 118.. 0 117... 4 115.. 2 LL6.6
7. a 896.9 • 332.. 5 332.. 9 33-4.. 1 338.2 347... 9 348.5 362.. 6 312_4 376... 1 386.. 7
77 o 896_9 • 317 .. 9 315.7 320.9 323.9 329.. 8 332.6 3-45 .. 0 354 ... 3 357_3 363.8
7S o 896.. 9 • 327.4 326.6 327... 7 331 ... 5 338 ... 4 340.. 8 353.. 5 363.4 367.0 374... 1
7' o 430.. 6 2:70 161 .. 4 162.4 163... 4 164.. 7 166.9 168.4 171.4 174.3 176... 7 182.0
S' o 430.6 210 161.6 162.7 164.. 1 165.. 9 168.. 0 169 • .3 172.3 175.2 177.4 182.6., o 430... 6 •• 164.. 3 165... 0 166.2 168.. 0 170.4 171 ... 6 174.. 8 177 .. 8 180.. 4 185 .. 9
S2 o 430.6 3' L62.0 162.6 163... 4 165.. 1 167.1 169.. 3 172.9 176.2 179 .. 2 184.. 7
S3 o 630.. 6 270 237.5 239... 8 243 ... 4 2106 ... 7 252... 1 257.5 265.6 274.6 203... 1 294... 3
S' o 630.6 210 235.8 238.4 242.. 4 246.0 251.3 256 .. 1 263.7 272.0 280.5 290 .. 6
S5 o 630.6 3. 238.8 241.4 24-5.4 249 .. 2 255.4 260.. 9 269 .. 4 278.5 288 .. 3 298.9
S. o 630.. 0 9' 24L .. 4 243 .. 8 247.8 251_4 257.2 262.2 270.0 278 .. 5 287.4 297.8
S7 o 830... 6 210 302... 3 304.9 309.0 312.. 4 318.3 323.4 330.. 8 338.6 345.3 352 .. 5
SS o 830 .. 6 210 303.6 )06 .. 2 310.1 313.2 319.3 324.4 331 .. 8 339.9 346... 6 353.7
S' o 830... 6 3. 306.0 308 ... 4 312.. 3 315.5 321.3 32:6 .. 7 333.7 341 ... 3 348 .. 3 355.2

•• o 830... 6 •• 305.2 307... 6 311.6 314.8 320.. 9 325.9 332.7 340 ... 2 346.5 353.4., • ••• • 117 .. 7 117.8 118.0 118.8 119 .. 0 120_6 119.. 0 116... .(, 11')_8 U .... 3
'2 • ••• • 117.1 117.. 8 118.0 118.8 119.0 120.6 119.0 .116.10 115.8 114.3



DATUI4 3. 3.79

VERSUCH JIIRe 1 2 3 ~ 5 • 7 8 •
DURCHSATZ I KG/SI 0.15950.14270.12610.11130.10020.08970.0801 0.0733 0.0672
EL. ENERG IE lKW) 142.0 127.8 115.8 104.1 93.8 85.4 77e5 71 .. 6 67.2
WAER14EENERGIEIKWI 149.4 134.8 121.0 109.4 98.8 90 .. 6 81.4 75.8 69.8
WAERHE51lANZI0101 5.2 5.5 ~.. 5.0 5.4 •• 2 5.1 5.8 3.8
REYNOLOSIAHL*E-04 4 e 995 4 e 468 3.. '934 3 .. 462 3.114 2.786 2.499 2.269 2 .. 074
ORUCKVERLUST

Il.E+Ol N/14**2)
GES.X- 895e61H141 56879. 46670. 37236. 29387. 24085e 19525. 16088. 13396. 11596.
81S x- 102.0(1414) 10378. 8394. 6706. 5300. 4378. 3542.. 2941. 2456.. 21,8.
BIS X- 236.111414) 11689.. 9988.. 8050. 6378. 5253- 4300.. 3550. 2956. 2597.
81S x- S02 .. 0114HI 30111. 2""897e 19919. 15727.. 12894. 10498. 8608. 7166. 6216.
BIS x- 670.0(HI4) 39427. 32611. 26070. 20524.. 16786. 13612. 11154. 9261. 7985.
81S x- 736.111414) 41485. 39150. 31288. 2464'9. 20161. 16344. 13395. 11133. 9597.
81S x- 866.0(1414) 50821. 41838. 33464. 26313.. 21634. 11567. 14416. 12013. 10357.
EINTR.DRUCK IBARI 38.24 38.17 38.10 38.09 38 e l0 37.90 37.85 37.8Z 37 e 92
EINTR.TE14P. GRADe 153.3 15Ze 7 154.0 154.0 lSotte 1 152.6 155 e2 153.. 2 154.6

TE R AX RAD T
NR NR. POS POS

(MMI IGRDJGRAO C

1 83 H4eO 270 491.8 "91.2 494.. , 496.6 497.0 499 .. 2 49gel 506.3 510.. 1
2 83 58ge 0 270 459.3 458.2 459.. 8 463 .. 6 463.1 465e 3 465.4 471.0 474.5
3 83 534.0 270 "2".7 423." 423e8 426.3 "26.1 "28.0 421.5 431.5 435.1
4 83 479.0 270 3aDe 7 378.. 7 377.7 378.3 317.5 377.0 375.5 377.3 379.4
5 83 410.0 270 402.3 400.7 401.1 "02.0 .ltOl.2 402.6 400.9 405.5 .lt07.8• 83 355.0 270 364.4 363.. " 363.. 9 364.. 2 363.5 363.4 362.. 1 365.9 367.2
7 91 644.0 270 492.0 493.3 497.0 499.6 502.0 504.4 507.3 515.7 520.7
8 91 589.0 270 461.2 461.7 464..5 .lt66 .. 7 468.4 470e4 471 e9 H8.5 <48).4
9 91 534.0 210 438.4 "37.1 439.6 "t40.2 441.6 443.1 443.. 0 448.2 45Z.9 ....

10 91 479.0 270 402 .. 5 400.1 399.9 398.. 9 391.. 3 396.3 393.8 395.0 397.2 '"11 91 410.0 270 408.6 401.1 407.2 "t08.. 1 407 e 1 407.7 406..4 409.9 413 .. 0
12 91 355.0 270 380.. 1 377.6 376.4 317.0 376.0 376.3 374.7 376.8 379.3
13 7 644.0 30 500.2 498eO 499.8 501.8 501.3 500.4 497.. 7 506e3 507.3
14 7 569.0 '0 46Z.1 461.5 "t60e7 463 .. 4 461 .. 5 461.1 457.9 466.6 407.4
15 7 534.0 30 432.0 431.1 431.5 432.0 -430.4 429.9 4Z7.. 5 435 .. 3 436.4,. 7 479.0 3. 38".9 383e2 382.5 381.7 379.9 378.5 376.0 380.8 380.1
17 7 410.0 30 380.3 379.5 378." 378.9 377.1 377.6 375.7 36Z.3 383.6
18 7 355.0 30 0.0 0.0 0•• 0.0 0.0 0..'0 •• 0 0_0 0.0

" 22 644.0 '0 497.4 496 .. 3 .lt91.Z "99.9 498.2 499.7 495.8 504.5 507.1
20 22 589.0 90 467.3 465.7 46'5.. 7 467.. 4 465.5 466.5 463.1 .lt70.5 472.2
Zl 22 534.0 .0 443.1 "39.9 "39.5 439.8 -437.. 8 438.6 434.b 4.ltl .. 1 442.6
22 22 479.0 '0 389.7 386.3 386.3 385.. 5 383.6 382.0 377.2 382.5 381.8
23 22 "10.0 .0 380.3 371.. 3 377.. 1 377.. 3 375.6 376.5 372.6 379.1 380.8
24 ZZ 3'55.0 •• 352e5 34'ge 1 348.6 348.3 347.3 348.0 3-44.0 348.. 9 351.6
25 78 6"4.0 150 494.4 491.6 493.5 495.0 49".2 495.9 493.2 499.fl 51>4.3
2. 78 589.. 0 150 468.5 465.5 466.7 467.2 466.2 468.0 465.2 471.0 ""74.5
27 78 534.0 150 438.7 436.1 436.9 436.4 435.2 436.1 434.5 438 .. 8 441.4
Z. 78 479.0 150 391.1 386.. 2 387.1 386.5 384e 5 384.. 5 381.6 383.4 383.5
2' 78 410.. 0 150 382.6- 381.6 380.. 8 380.8 319.2 380.5 379.1 381.8 382.8
30 78 355.0 150 360.8 359." 359.3 358.0 357.1 357.9 355.5 356.8 351.8
31 110 644.. 0 30 484.. 3 483.4 488.6 493.1 493.8 498e5 500.. 0 505 ..6 511.1
32 110 589.0 30 .lt60.2 "5'9.3 46".0 467.9 468.1 471.6 473.3 477.8 483.4
33 110 534.0 30 434.7 433.6 436.9 438.4 438.5 441.1 "42.6 445.8 451.6
H 110 479.0 3. 397.7 395.5 396.6 395.3 393. " 393.2 391.6 391.8 394e 8
35 110 410.0 3. 407.4 405.0 407.3 407.4 406.3 407.6 408.0 "11.7 415.2
36 110 355.0 3. 384.. 7 381.4 381.3 381.4 379. q 380.6 380.4 383.0 386.3
3T 42 644.0 150 488.1 467.0 489.7 490.7 4'90.3 491. '5 490.9 495.8 500.5
38 4-2 589.0 150 .lt59.7 457.4 459.1 "59.9 458.7 460.4 458.8 463e6 468.3.. 42 534.0 150 432.8 429.1 4-30.. 7 432.1 430.8 432.9 430.4 435.9 439.1
40 42 479.0 150 382.1 319.7 379.8 380.6 379.0 379.6 376.,1 379.0 179.3



-73-

~~~N~~~~~~~_~_~~~~~__ ~~O~~OO~~~~_~.ONO~O~~~N~~~~~moo
.1 ••• ""'" " 1111. "",.11 •• 1 •• "" I,.,. 11 "" t •• 11', ••
~~ __ ~~~~~ND~~OO~~~_~~O~~N~O_~N~04N~~~~~~~~~~OO~~~_~~

~~:~~~~=$:~=~~':~~~~~::~~~~,~~=~===~~~~~==~~~~~:~~:~

~4N4N~m~~~m_O~~_~~4~~~4N~~O_~N~~O_O~~~_~4__ 0~O~~.N44
, ••••••• 111 ••• •• ••••• ·1 •••••••• '."'".' ••• 1 ••• " ••••• ~N~~_m~4N_No.mm~.~~~_~~~~O~M40~ ••• 44~emN~4_~n~~40~n

~~~$~:~~:~~~:~~:;~~~:~~:~~~~=~~~==~~~~~=~~~~~~~~~~=

N_N~mmONm~~~~4m~.~_Oom4~m~on•• mNN~~nN~N4nnm04~on.4~~
~J~Q~~~~~~~~~~JJ~~J~J~~~~~J~~JJ~J~J~~J~~~~~J~~JJ~~~~
~~:$$~:~:j~~=~~:~==~~$~~:~$~~~~=~~~~~~~~~~~~~~~~~=~

0000000000000000000000000000000000000000000000000000
~~~~MM~~~~~~~~M~M~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
~~ ~~~~~~~~~~~~ NNNNN~ NN N~ NN

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO~~~~~~~~~~~~~~~OO.... " .. , "" ,., ".".,., , ,.,.
0~4~.~O~.~.~O~.~4~0~.~.~0~.~.~O~000~~~oooooooooooooo
~~.~~~~~.~~~~~.~~~~~.~~~~~.~~~~~ ~~~~~~~~~M~MM~~
.~~~~•• ~~~~•• ~~~~•• ~~~~•• M~~~•• ~ ~~~•••• ~~4~~~~~

NNNNNNNN~~~~~~•••••• OOOOOO~~~~~~OOOOOOOOOOOOOOOOOOOO
•• ~~~~4~NNNNNN~-~~~_NNNNNN~~~~~~

--~~~~-~--~~
_N~.~4~~~O~N~4~~~~~0~N~.~4~~~O_N~.~4~~~O_N~.~~~~~O_N
•••••••••~~~~~~~~~~4~44~4444~~~~~~~~~~~~~~~~~~~~~~~~



[)ATUM 3. 3.79

VERSUCH tiR .. 10 11 12 13 1. 15 1. 17
DURCHSATZ lKG/SI 0.0614 0.0547 0.0496 0.0442 0.0395 0.03570.. 0321 0.0290
El. ENERG IE IKWI 61.5 54.8 '0-9.8 44.5 40.6 36.2 33.. '" 29.7
WAERMEENERGIE(KWI 63 ... 7 56... 8 51.4 45.1 41.9 37.2 33.9 30.1
WAER"E8ILANl(O/0) '.S 3.1 3•• 2.1 3.1 2.1 1.' 1.3
REYNDlDSZAHl*E-04 1.891 1.687 1.532 1.365 1.213 1.102 0.981 0.892
ORUCKVERlUST

Cl.E+Ol N/"'.*21
GES.X- 895.601"'J 9785. 1870 .. 6583. 5266. -lt281. 1487 .. 2859. 2343.
BIS X.. 102.011""'1 1800.. 1472. 1221. 991. 814.. 669 ... 552 .. 459.
BIS xZ 236 .. 11"''''1 2206. 1777. 1519. 1222. 997. 825... 682 .. 561.
BIS Xs: S02 .. 0«"'1'41 5228. 4190.. 3518. 2812. 2215_ 1872. 1534. 1265..
BIS Xz 670.0("'H) 6138 .. 5373... 4497. 3586. 2893_ 2348 .. 1923. 159Z.
BIS x- 736.lIMMI 8087 .. 6469. 5407. "'315. 3483. 28.30. 2323. 1919.
BIS X- 866 .. 01"''''J 8742. 699S .. 58S6. .ft682 .. 3794. 3089. 25.ftO. 2105.
EINTR_DRUCK (BAR) 37.93 37.81 31.77 37.68 37.11 37.81 37.78 31.1Z
EINTR ... TEMP .. GRADC 156.0 155."" 154... 8 155.6 156 ... 3 154.6 155.7 156.3

TE • AX 'AO T
NR NR. POS POS

CHH) IGRDJGRAD C

1 83 6.ft.ft .. 0 270 510.9 508 .. 7 507.. 9 508.0 51"".. 0 512.2 519.8 51].1
2 83 589.. 0 210 li76.2 473• .ft .ft13.3 472 .. 6 419.3 478 .. 1 485.4 .ft19.6

• 83 534.0 210 436.8 433 .. 9 433.3 433.5 438.1 436.7 443 .. 0 436.9

• 83 479.0 270 319.. 3 375.. 9 374.2 312.3 315.5 371 .. 8 374... 368.0
5 83 410.0 270 409.1 406.8 405.1 405.5 ""11 .. 3 408.6 415 .. 7 410.3

• 83 355.0 270 368 .. 9 367.0 364.1 365.5 371 ... 0 368... 5 314.3 369.3
1 91 644.0 270 523.5 521 .. 1 519.9 521.1 528 ... 0 522.3 sll.8 525 .. 1

• 91 589.0 270 486... 5 483.9 483... 3 485.5 491 .. 9 487.0 496.2 490.6

• 91 534.0 210 455.3 453 .. 1 -452 .. 5 454.2 460.4 45S.. 6 464.6 458 .. 9 "10 91 479.0 270 396 .. 8 392.6 389.5 387.7 389_2 381.4- 384 .. 4- 376.2 ...
11 91 410 .. 0 270 414.2 411.6 410.9 4Ll.6 416.. 6 411.2 419.6 413 .. 3
12 91 355.0 270 381.0 378.6 311.. 4 377.7 383.. 1 318.4 385.5 379.8
13 1 644.0 .0 501.8 504.5 501.. 1 501.0 508.1 504 .. 1 512.1 504.9,. 7 589.0 .0 467.6 465 .. 3 462.8 46].1 471.6 467.9 475.3 470.3
15 7 534.0 .0 4)5.3 434.4 432 .. 7 432.4 440.7 4.38.0 44.4 .. 4 440.5,. 7 419.0 30 316.7 31lt.6 370.1 368.3 371 .. 2 366.. 7 367.3 361.6
11 7 410.. 0 .0 381.4. 381.1 318.. 5 379.. 6 385.. 9 383.5 388.. 2 384.0,. 7 355.. 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.. 0 90 S05~9 501.0 499 .. 5 499 .. 1 506.0 501.9 509.8 502.6
20 22 589.. 0 90 472.2 461 .. 4 466.1 465 .. 9 4.12.7 469.5 476 .. 1 410.5
21 22 534.0 90 443 .. 1 438 .. 7 437.6 4.]7 .. 8 ""-44 .. 8 44.3.. 2 450 .. 1 44.6.0
22 22 479.. 0 90 380 .. 2 375.0 372.2 368.9 37).1 368.2 369.8 363.0
23 22 410.0 90 380.0 376.9 376.3 376.. 1 383.. 3 380.. 3 385.] 3ijO.5
24 22 355.0 90 350.5 348 .. 0 347.6 348.3 355.0 352.6 356.9 353.1
25 78 644.0 150 503.8 501.2 -499 .. 5 500 .. 5 507 .. 2 499.8 506~3 4.99 .. 8
2. 78 589.. 0 150 47ft.. '3 4.13 .. 1 411 .. 8 472.4 478 .. 4 411.7 411 .. 1 411.7
21 78 534.0 150 442.2 440.9 440~1 439 .. 8 446.7 4"'1.3 441.1 441.8
2. 78 479.. 0 150 383.0 379.7 ]78.0 374 .. 7 378.0 310.5 372.6 365.4,. 18 410.0 150 383 .. 4 382 .. 4 382 .. 0 381 .. 5 387.2 381 .. 3 386.9 381 .. 6
.0 78 )5'5 .. 0 150 357 .. 9 357 .. 2 356.3 355.9 360.. 1 355.5 3&0.0 35..... 8
31 110 644.0 .0 513.0 510.6 510.0 511.3 521.5 517.6 526.9 522.5
32 110 589.0 30 485.1 482.3 482.2 482 .. 0 491.0 486.5 495.5 490.9
33 110 534.0 '0 453 .. 3 450.8 450 .. 6 450.0 458.6 453.4 460.4 455.5
34 110 479.0 30 394.2 399.. 2 386.1 383.0 386.3 379.1 381 .. 2 314.5
35 110 410.. 0 '0 415.9 4-13 .. 3 411 ... 8 410 .. 6 416.9 411.6 417.1 412.5
36 110 355.0 '0 ]86.7 383.2 381.0 379.9 385.0 319.1 384.0 379.2
31 42 644.0 ISO 501.5 496 .. 6 496.0 494.7 502.5 496.1 503 .. 2 495.5

•• 't-2 589.0 150 469.3 465 .. 0 465.1 464.5 412.1 468.] 415.1 469.7

•• 42 5),4.0 150 440 .. 2 436.8 431.5 -436.4 444.5 43'9.1 446.4 442 .. 7
40 42 479.0 150 379.3 314.6 372.1 36d.8 312.1 365.9 367.2 362~3



" 42 4LO.O 150 378.5 374.7 375• .5 313.3 319.1 374.5 380.2 377.4.. 42 355.. 0 150 356.9 351 .. 9 354.3 351 .. 1 357 ... 3 352.2 357.5 355.4
'3 62 644.0 30 483.2 480 .. 1 481.2 478.1 484.4 416.1 483.5 477.7•• 62 589.. 0 30 452.4 450.0 451 .. 5 448 .. 5 455.7 "7.. 4 455.4 450.2•• 62 534.0 .0 Slitl. " 511.5 511 .. 7 508.. 5 517.2 507.6 516.1 508.1.. 62 419.0 30 391.3 388.0 383.7 379.2 384.4 312.9 374.5 367.6
.7 62 HO.O 30 392.1 390.6 388.7 386.1 393.2 383.7 388.3 38) .. 0

•• 62 355.0 30 365.0 363.. 8 363.4 360.2 366.8 358.8 363.2 359.0

•• II 644.0 150 498.7 498.0 497.b 495... <\> 503.. 7 493.7 501.EI 494 .. 8
.0 23 589.0 150 461.7 461.7 461.3 459.8 461.7 459.3 466.1 460.1
51 23 5).. 0 150 ","29.4 430... 2 429.'" 427.9 435 .. 1 427. L 432.7 428.3
'2 23 419.0 150 372.2 370.8 368.8 365.0 368.5 359.. 5 360.7 356.5
53 23 410.0 150 387.9 388.8 388.6 366.5 392~6 365.2 391~1 388.2

•• 23 355.0 150 358.7 359.2 358~ 7 355.7 360.3 353.1 358.1 35"...4
55 114 644..0 330 490.3 488.8 487.5 ""86.2 495.5 487.7 496~2 490~2

56 11ft 589.0 330 458.4 451.8 456.8 4~6.4 465.6 45&.0 466.3 461~4

57 114 534_ 0 330 425.2 "24.6 424.0 4Zl.2 433.. 1 424.6 432.3 428~ 1
58 11-4 479.0 330 372.Z 369.3 367.8 365.2 37Z.3 361.3 363.d 358.. 7
59 114 410.0 330 380.6 379.9 380.5 380.2 390.0 )79~9 386.4 38Z.9
60 114 355.0 330 357~5 355.. 5 356.2 355.1 363.6 353.4 358~1 354.7
61 lZ0 64"...0 '0 495.2 494.4 493.9 49Z.3 50Z.0 491~Z 499_5 493.4
6Z lZ0 589.0 .0 459.6 l,.59.3 458.Z 457~8 466.3 457.3 465.1 460.1
63 120 534.0 90 432.6 431.5 429.7 '\29.3 436.. 4 426.8 l,.33.2 427~7

64 120 479.0 90 385~4 382.4 378~9 375~ 7 379.1 368..3 369.7 362 .. 5
65 120 410.0 90 392.. 8 392~2 390.6 389.3 396.3 388~0 392.1 386.9
66 120 355.0 90 360.8 359.7 358.0 356.3 361.5 353.5 356~5 351.7
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.0 210 462.4 462~4 460.9 459.6 466.3 451.9 463.0 457~3

.9 91 534.0 210 1t29.0 429.1 426.7 424.9 432~1 ","23.4 427~8 423.8
70 97 479.0 210 372.1 370.. 1 365.2 361.9 365~9 356.. 0 356.9 351.5
71 97 410.0 210 375.3 374.2 371~ 7 370.9 371.6 368.5 373.0 369~1
72 97 355.0 210 351.5 350.2 347.1 346.9 352.7 343.1 3ItB.O 344.. 4
73 0 0.0 0 158.3 157.4 157 .. 0 156.8 156.6 152.1 153.'" 153~3

74 0 0.0 0 151 ~ 8 153.9 153_5 153.0 152.1 151 ... 4 153.1 153~3

7. 0 0.0 0 157.9 154.8 154.0 157.. 1 160.2 160.2 160.5 162.3 ....
'"7. o 896... 9 0 360.7 360.1 358.6 358.9 364 .. 9 360... 2 363 .. 8 361.6

77 o 896~ 9 0 349... 6 349.1 348.0 34B.6 354.0 3l,.9.0 351~4 349.2
7. o 896.9 0 357.0 356.5 356.1 355.4 362.0 355.9 361.2 357.5

7' o 430.6 270 18S.3 186... 0 185.9 185.6 188.1 184.5 185.3 185.1
.0 o 430.6 210 185.6 186... 5 IB6~2 185.4 187:.5 183.3 183 .. 6 183.9., o 430.6 90 188.9 189.3 189.3 189.6 192.1 191.3 191.B 191.9
.2 o ","30 .. 6 30 18","... 8 184.6 IB4.5 185.2 187.9 187... 2 Ul.9 188.7
.3 o 630.6 270 255.2 255.'" 255.2 255.. 0 258.7 255 .. 2 257.2 257 .. 0

•• o &30.6 210 251.1 252.0 2')2.1 251.5 255.0 251.0 252.7 253.0

•• o 630.6 30 252.8 252.9 253.2 254."'" 2'58.5 257 .. 9 260... 2 260.7

•• o &30.6 .0 262.4 262.5 262.5 262.9 266.2 265.0 266.8 266.3
.7 o 830.6 210 31Z.1 313.0 313.5 313.2 311... 6 313.7 316.2 316.2

•• o 830.. 6 270 316.7 317.0 317.1 316.9 321.4 317.8 320.3 319... 8
.9 o 830.6 30 3l2~0 312.6 313.5 315... 1 320.5 320.1 323.3 323 ... 7
.0 o 830.. 6 90 323.8 323... '" 323~5 323.8 328.. 0 326.4 328.9 328 ... 0
9' 0 0.0 0 1'55.3 153 ~ 8 153.9 153.3 158.1 156.. 8 154.2 155.5
92 0 0.0 0 155.3 153.8 153... 9 153.3 158.1 156.8 154.2 155 .. 5



DATUH 4. 3.79

VERSUCH NR. 1 2 3 • 5 • 1 • 9 10 11
DURCHSATZ CKG/S) 0.0413 0.0376 0.0349 0.0318 0.0283 0.0256 0.0229 0.0206 O.018~ 0.0165 0.0150
H. ENERGIE lKW) 55.9 50.4 1t7.3 43.. 0 39.1 35.4 31.8 28.5 25.2 22.1 19.9
WAERHEENERGIEIKWI 57.3 51.7 48.4 43.6 39.4 35.2 31.7 28.2 24.9 21.8 19.3
WAERHEBIlANZIO/O) 2 •• 2.1 2.3 1.3 o•• -0.5 -0.2 -1.2 -1.4 -1.. 0 -3.3
REYNDlDSZAHl·E-04 1.244 1.125 1.~5 0.952 0.844 0.765 0 ..684 0.611 0 .. 553 0.498 0 .. 454
DRUCKVERLUST

11 .. E+Ol N/H••Z)
GES.X- 895.600U 18245. 15291. 13381. 11400. 9325. 7772 .. 6378. 5259. 4290. 3520. 2967.
BIS x- 102.01""1 3180. 2119. 2367.. 2023. 1670. 1398. 1156.. 962. 791. 650. 552...
alS x- 236.11"141 3898. 3303. 2930. 2508. 2055. 1719. 1422. 1188.. 984. 816. 692.
815 XE 502.0(."1". 93l9 .. 7870.. 68T7. 5834. ~765'0 3958. 3246. 2675.. 2196.. 1808. 1517.
BIS X" 6oTQ.O(HMJ 12050.. 10121. 8810. 7461. 6079. 5050.. 4111. 33517. 2758. 2249.. 1904.
BIS x= 736.1(H") 14745. 12375. 10775. 9107. 7426.. 6172. 503~. 4151. 3312. 2152. 2327.
81S x- 8&6.0IMMI 1&083. 13530. I1T89. 9996. 8146. 60781. 5529. 4576. 3126. 3043. 2575.
EINTR.ORUCK IBAR) 9.89 9.92 9.90 9.90 9.88 9.85 9.83 9.85 9.83 9.82 9.80
EINTR.TE~P. GRADC 141.3 146.7 145.. 3 148.3 148 .. 8 150.0 148.9 149.3 148.. 9 147.. 0 148.4

1E R AX RAl) T
NR NR. POS POS

1"MI (GRQl GRAO C

1 83 644.0 270 621.2 622.9 628.7 625.8 634.1 636.1 643.6 644.5 639.2 62... 2 612.9
2 83 589.0 2TO 574.. 9 577.8 583.. 9 582.0 588.7 588.3 592.1 590.6 584.9 570.. 8 560.7
3 83 534.0 270 519.2 522.0 526.6 524.2 528.0 525.8 526.2 523.6 516.0 502.2 491.4

• 83 479.0 270 431.0 432.5 433.0 HO.2 431.1 427.7 426.5 424.3 418.5 409.Q 402.4
S 83 410.0 270 490.8 492.8 498.0 496.8 502.7 503.5 508.2 507.9 502.9 490 .. 7 481.5

• 83 355.0 270 432.8 436.0 439.4 438.5 ,"2.. 0 440."- 439.7 437.0 430.9 419.8 410.8
7 91 644.0 270 632.0 632.8 639.0 636.8 646.1 650.1 660.1 659.6 652.1 637~1 627.2• 91 589.0270 587.1 589.3 595.5 594.3 603.8 606.5 6ll.7 612.3 605 .. 8 591.7 581.6
9 91 53lt.0 270 545.9 549 .. 7 554.7 553... 9 561.1 559.7 561.1 557.1 5"9.0 534.1 522.6 -<10 91 ..79.0 270 445.0 446.1 444.9 "41.5 442.5 438.1 416.4 433.7 lt29.3 420.3 413.6 Cl

11 91 410.0 270 "'95.7 498.9 502 .. 4 501.5 508.8 509.6 517 .. 3 521.0 522.1 512.3 502.4 I12 91 355.0 270 446.7 451.5 lt54.3 454.5 461.0 460.5 463 .. 1 462.3 459.0 448.3 438.8
13 7 644.. 0 30 617.7 618 .. 2 620.4 617.8 621.4 618. '9 623.1 622.6 623.7 619.0 619.5

" 7 589.0 30 568.8 570.9 573 .. 4 572.6 577.9 576.8 582.4 583.3 585.1 578.1 5TZ.4
lS 7 534 .. 0 30 526.9 529.3 531.7 532.1 536 .. 9 536.1 539.8 536 .. 9 532.4 519.. 8 508.7,. 7 479.0 30 42S.3 427.2 425.2 423.0 421.8 416.8 413.6 "'07.1 399.9 389.5 380.0
17 7 410.. 0 30 459 .. 6 460.'9 462.8 463.3 467.3 466.5 470.5 4-69.8 471.4 468 .. 0 467.0
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 612.5 611.2 614.. 3 613 .. 8 619.8 617.8 623.1 622.1 627.2 624.2 627.2
20 22 589.0 90 568.8 568.2 571.0 570.7 576.7 575.6 582.2 582 .. 6 587.7 580.9 516.6
21 22 534.0 90 532.0 531.6 535.7 536.1 544.0 543.3 548.5 544.7 540.6 525.. 9 515.1
22 22 479.0 90 429.5 426.5 425.9 422... 6 422.9 417.. 3 414.6 406.9 400.0 388.5 380.5
23 2:2 410.0 90 450 .. 1 449.7 ,,"52.5 451 ... 6 456.9 455.3 4S8.5 456.6 458.7 456 .. 2 458.2
2. 22 355.0 90 410 .. 2 411.4 413.7 413.7 418.3 ~17.0 419.9 "'18.1 418 .. 2 411.9 407.6
2S 78 644.0 150 605.9 606.. 2 610.3 609.1 614.8 612.6 b16.8 614.,," 611 .. 3 611.5 613.8z. T8 589.0 150 568.3 569.3 573.1 572.1 577.4 5Tfo..9 578.2: 576.5 579.2 570.5 567.3
27 78 534.0 150 524 .. 5 526.5 530.5 531.2 537.2 536.1 539.3 535.8 532.6 518.8 509.9
2. 78 479.0 150 429 .. 6 429.9 428... 8 426.6 426.7 421.2 417.8 410.7 404.2 392.4 385.3
29 78 410.0 150 451 .. 9 454.5 456 .. 2 457.0 461.4 ,,"59.7 462 .. 6 "'59.7 460.4 454.1 456.4
30 78 355.0 150 416.0 418.9 419.8 420.9 424.1 422.8 425.0 422 .. 2 420.9 413.2 410.0
31 110 644.0 30 629.5 632.3 637 .. 1 641.1 654.3 659.2 670.7 667.0 659.7 641 .. 1 629.1
32 HO 589.0 30 591.3 594.. 5 598.5 600 .. 8 6B.. 4 blb.l 624.8 620.1 615.0 597.6 585.8
33 HO 534.0 30 549.4 551.8 554.4 554.6 561.8 5600.2 563.9 557 ..8 550.7 532.2 520.2
34 UO 479.0 30 44-9.7 450.3 448.3 4.6.3 448.0 443.9 444.6 439.2 434.1 426.7 420.4
35 110 410.. 0 30 502.5 504.5 506.7 501.1 515.4 51'>.9 523.9 522.9 521.4 509.2 498.7
36 110 355.0 30 457.5 459.. 3 460.1 459.9 465.1 462.8 465.2 460.8 456.6 444.9 435.2
3T 42 6H.0 150 610.2 608.8 611.5 609.3 011.7 615.6 622.2 621.0 627.0 622.5 022.5
3. ..2 589.0 150 571.6 571.9 575.2 575.0 584.5 583.4 590.7 590.1 592.9 583.7 577.. 1
39 42 534.0 150 533.7 534.4 537.3 538.0 547.5 546.6 551.5 547.5 543.2 528.0 516.2
'0 42 479.0 150 431.3 430.7 428.9 426.. 6 429.6 423.9 422.3 415.2 't08.2 395.8 388.5



o. ~2 410.0 150 ""50.1 451.7 453.8 453.1 461.2 458.9 463 .. 8 462.0 464.4 459.9 ...61.6.. 42 355.0 150 418.8 421.2 lt22.7 422.8 429.. 4 427.7 431.5 429.3 429 .. 0 419.8 414.5.. 62 644.0 .0 580.0 581.5 584.9 583.9 593.0 591.4 599.6 598. L 602.3 593.1 585.6
00 62 589.0 .0 541..4 544... 1 547 .. 9 547.8 557.1 555.1 561.1 555.4 551.6 536.. 9 524 .. 2
4S 62 534.0 '0 622... 2 622.7 627.0 624 .. 8 63"'.6 632.3 641.0 636.8 644.6 638.5 635.. 2o. 62 419.0 .0 440.7 4"tO .. 4 439.4 "'"35..5 437.4 431.0 429.2 421.3 4H.9 403.3 393.7
'7 62 'UO.O .0 461.7 463.0 46-4.. 8 463.1 469.6 467.2 412.8 471.2 475.3 471.9 47L..6o. 62 355.0 .0 425.6 427.9 429.5 428.5 435.0 4B.l 437.9 436.2 436.4 428.6 422.. 8o. l3 6""4.0 150 604.5 605 .. 1 609.6 609.1 618.. 1 611.1 626.0 623.1 624.9 615.9 609.8
50 23 589.0 150 557.3 559. '3 563 .. 3 563.0 S1Z .. 7 570.9 578.2 575.5 576.2 566.. 6 558.9
51 23 S:H.O 150 513.1 516.2 S19.. 8 520.. 0 528.7 526.3 531.1 526.4 521.8 508.8 497.7
5. Z3 479.0 150 421.8 423.4 423.2 420.8 424.0 418.7 418.. 0 411.9 405.6 395.1 387.8
5. 23 410.0 150 466.2 469.1 473.. 0 412.7 482.0 480.5 485.1 483.0 482.2 414.5 470.0
5. 23 355.0 150 420.0 422.8 425 .. 5 425.2 431.6 429.0 431 .. 6 427 .. 8 425.1 "'16 .. 2 409.4
55 114 644.0 330 596.0 596.1 600 .. 4 599.9 610.8 609.5 619.1 617.2 619.2 610.3 606.0
56 114 589... 0 )30 556.2 558.1 561.9 562.6 573.9 512.6 580.8 577.1 578.7 568.9 561.9
57 114 534.0 330 511.0 514.3 517.. 4 518 .. 5 5Z8.5 527.0 532.6 527.1 524.0 510.4 499.8
58 114 479.0 330 424.1 425.3 424.3 423 .. 0 426 .. 4 421.4 420.6 413.8 407.5 395.. 4 385.8
5'9 114 410.0 330 460 .. 1 462.2 465.6 467.0 476.6 476.3 483.1 480.8 480.8 410.8 464.5
60 114 355.0 330 422.4 424.3 426.6 421.6 434.9 433 .. 2 436.3 431.8 428.5 417 .. 3 407.8
61 120 6044.0 .0 602.6 602.2 606.1 605.1 614.6 612.3 621.0 618.8 620.9 613.6 607.7
&2 120 589.. 0 00 558.0 559 .. 0 562.9 563.0 573.2 572.3 580.1 577.4 577.1 568.0 559.. 6
63 120 534.0 00 517.3 518.5 520.1 520.7 529.. 0 527.2 532.6 527.6 523 .. 3 510.6 499.6
64 120 479.. 0 '0 .lt35.7 434.3 432.7 430.5 433 .. 3 428.7 428.7 422.9 418.2 409.2 401.8
65 120 410.0 '0 467.'9 468.4 470 .. 8 471 .. 1 478.5 476.5 4&2.5 47'9.. ) 478.7 470.4 463.3
66 120 355.0 '0 418 .. 7 419.9 421.5 422.3 429 .. 0 426.4 429.9 425.5 422.0 412.5 402.8
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 58'9.0 210 555.7 556.9 560 .. 3 559.3 568.1 566.5 574.2 572.3 574.3 567.5 562.4

•• 97 534.0 210 508 .. 9 511.7 514.4 514.3 522.6 521.8 528.6 526.4 524.4 514.6 505.7
70 97 479.0 2U 417.. 0 418.0 416.7 414.8 417.0 413.. 2 412.7 407.6 401.9 392.. 2 384.0
71 97410.. 0 210 442 .. 1 445.6 447.4 447.5 454.6 454.5 461.0 461.7 464.0 461.0 460.5
7Z 97 355.0 210 407.5 411.6 412.. 3 41.3 .. 2 418.'9 418.8 423.0 421.7 420.6 413.6 408.8
73 0 0.0 0 H·0.. 9 146.6 144.3 148.0 148.0 149.0 148.2- 150.4 149.9 150.2 149.3,. 0 0.0 0 141.9 146.1 145.3 146.9 147.1 151.6 148.4 147.4 146.3 142..9 144.0
75 0 0.0 0 141.0 147.S 146.3 150.0 151.3 149.4 150.0 150.1 150.6 l'o-l:l.O 151.9

"7. o 896.9 0 412~7 416.4 417.. 6 417 .. 5 4Z2.1 420.1 421.4 418.3 414.9 407.2 401.4 "77 o 896.9 0 399.2 402.7 402.6 401.6 407.5 403.6 404.. 6 401.1 397.3 391 .. 8 385.2
7. o 896.9 0 412.5 415.8 416.5 416 .. 2 420.9 419.1 419.7 416.3 412.8 404.4 398.2
79 o 430.6 270 177.. 6 185.1 183.6 188.1 192.2 192.9 193.2 194.6 193.8 193.3 191.1
.0 o 430.6 210 176.0 184.0 182.. 1 186.6 190.0 190.6 191.0 192.7 L92.2 192.1 190.4

•• o 430.6 .0 181.3 189.5 188.0 191.9 195 .. 1 195.1 194.5 195.7 195.2 194.9 193.2

•• o 430.6 .0 179.3 181.2 185.5 189.. 2 192.4 192.6 192.010- 193.7 193 .. 0 192.1 190.9.. o 630.6 270 212 .. 7 280.0 279.& 283 .. 9 289.4 290.4 291.9 292.8 291.9 290.l 287.5

•• o 630.6 210 265 .. 9 273.8 273.1 2.17.6 283.0 284.2 286.1 287.5 281 .. 0 286.1 283.6
.5 o 630.6 .0 212.6 2.80 .. 6 280.1 283.9 289.2 289.8 291.Z 292.1 291.5 290.6 287.8

•• o 630.6 00 278.8 286.7 286.Z 289.3 293.7 293.8 294.6 294.8 293.8 292 .. 4 289 .. 6
.7 o 830.6 210 348. a 355.. 8 355.. 5 359.3 365.0 366.. 4 368.4 36'9.2 3608.1 365.7 361.8

•• o 830.. 6 270 354.9 360.7 3&0.5 363.7 369.5 370.. 5 312.. 4 312 .. 4 370.. 8 368 .. 2 364.0
.0 o 830.. 6 .0 354.0 361.2 361 .. 4 364.. '9 371.0 372.0 374.0 314.2 372.9 370.6 366.3
00 o 830.6 00 360.9 367.1 366.7 369.. 2 374.0 374.0 375.2 3H.. 3 312.3 369.5 365.0o. 0 0.0 0 139.1 1010-2 .. 5 139.3 143.4 145 .. 7 144.. 9 146.. 0 145.4 14h 1 1042.7 l42.3
9Z 0 0.0 0 139.1 142..5 139.. 3 1043.4 145.7 144.. 9 146.0 145.4 144.1 142.7 142.3



DATUM 't. 3.79

VERSUCH I'iR. 12 13 H 15 1. 11 ,. 1. 20 21
DURCHSATZ IKG/SJ 0.0134 0.0119 0.0108 0.0097 0.0087 0.0079 0.0070 0.0062 0.0055 0.0048
EL. ENERGIE IKWJ 17.4 16.. 2 14.7 14.0 13.3 lZ.3 11.9 10.9 10.1 •••wAERMEENERGIEIKWl 17 .. 1 15.6 14.3 13.2 lZ.4 11.5 10.. 8 ••• '.1 8.'
WAERNEBllANZIO/OJ -1.7 -3.9 -Z.1 -5.8 -6.8 -6.6 -9.~ -9.6 -10.0 -11.1
REYNOLDSZAHl*E-O~ 0.. 't03 0.358 0.324 0.289 0.259 0.. Z34 0.205 0.180 0.160 0 .. 1't0
DRUCK VERLUST

Il.E+Ol N/H*.ZI
liES.X"" 895.6f HMI 2.342.. 195Z. 16"1·0. 1373. 1162. 988. 818. 664. 547. 449.
815 X" 10Z.00''''. 437 .. 363. 306. 249. Z10.. 176. 144. 116.. ••• n .
BIS X'" 236 .. 11/11/11) 551 .. 459. 387. 320. 272. 227.. 186.. 159.. 129.. 107.
BiS X.. 502 .. 01"''''1 1203. 1005. 847.. 704.. 595. 502. 414. 348. 289. 242.
BIS X- 610.01NNJ 1507. lZ57. 1062. 895. 76Z. 655. 5.3. 455. 375. 311.
BIS X.. 736.1(14,11I) 1837. 1531. 1296. 1091. 9)1. 804. 675. 569. 475. 398.
BiS X- 866.01"'''''1 2044. 1711. 1449.. 1227. 1053.. 906. 758. 630. 533. 456.
EINTR.ORUCK (BAR) 9.76 9 .. 76 9.79 9.80 9.82 9.8~ 9.85 9 .. 86 9.87 9.87
EINTR.TE~P. GRADe 151.1 151.8 147.0 148.3 147.3 147.. 2 147.5 144.1 HZ.3 h·Z.9

fE R AX RAO T
NR NR. POS POS

OlM) I GRDI GRAD C

1 83 644.. 0 270 609.9 612.7 609.. 5 611.1 620.) 618.. 2 625.5 623.0 625.0 625.9
2 83 589.. 0 210 558.5 561.0 558.. 4 566.5 571).Z 510.0 579.7 578.5 580.5 581.5
3 83 534.0 270 488.7 4'90.8 489.0 497.6 503.0 505.6 519.0 521.6 526.7 529.0
0 83 479.0 210 406.2 412.1 416.. 5 't33.2 4'tl.7 454.1 465 .. 5 465.7 467.8 467.0

• 83 410.0 270 418.5 ~78.4 473.8 477.1 475.2 469.1 470.0 463.6 461.8 456.8

• 83 )55.0 270 407.1 406.4 ~01 ..~ 40~.0 402 .. 6 398.1 ~00.2 396.8 396.. 5 392.9
7 91 64-~.0 270 624 .. 1 626.1 622.5 629.5 631.6 628.1 631.9 628.4 633.7 635.8
8 91 589.0 270 579.. 3 580.2 576.4 583.1 585.0 582.2 587.2 587.0 594.4 597.0

• 91 534.0 270 519.4 520.3 516.7 522.9 525.3 5H.. 4 533.3 537.1 545.6 548.2 ""10 91 479.. 0 270 415.0 420.. 0 423.6 440.4 459.9 469.7 48Z.. 0 483.2 484 .. 1 481 .. 1 ll>

11 91 410.0 270 497.8 49b.4 490.. 2 493.2 490.6 484.3 483.2 474.3 469.7 462.5 I
12 91 355.0 210 434.2 431.9 426.1 428.6 .ft25.9 420.3 418.9 411 .. 6 407.4 400.9
13 7 644.0 3. 629.9 633.2 627.7 633.2 633.9 630.2 636.1 631 .. 9 632.5 632 .. 5.. 7 589_0 30 575.. 3 576.7 571.4 577.0 578.4 515.6 583.2 580.9 583.4 585.2
15 7 534.0 3. 507.0 506.0 500.3 504.4 506.. 3 504.9 513.6 515.1 522.0 528.1
1. 7 479.0 30 381.9 383.. 1 380.8 390.5 405.6 419 .. 1 441.4 449.1 4055.8 45d.7
17 7 410.0 30 478.1 483.2 478.9 483.0 482.4 476.5 476.1 466.8 460.5 453.5
18 7 355..0 30 0.0 0.0 0•• 0.0 0.0 0.0 0.0 0.0 0.0 0.0
l' 22 644.0 .0 636.5 640.5 633.8 638.7 6""0.5 635.4 642.0 637.1 637.9 637.9
20 22 589.0 .0 577.5 519.. 8 573.8 519.6 582.. 9 579.6 537.4 584.9 588.5 590.9
21 2Z 534.0 .0 509.8 509.3 503.6 508.4 512.Z 511.0 520.7 523 .. 0 531.4 5)7.9
22 2Z 479.0 .0 380.7 383.9 384.7 400 .. 6 4Z2.7 440.4 464.5 468.1 470.5 470.9
23 22 410.0 .0 470 .. 6 479.6 476,.7 482.2 't82.2 475.6 414.5 464.3 458.2 450.7.. 2Z 355.0 90 409.3 411.5 406.5 410.2 410.4 405.8 405.1 397.2 392.0 386.6
2. 78 64.... 0 150 620.7 626.1 620.. 6 627.6 630.2 625.1 631.2 627.2 629.2 629.9
2. 78 589.0 ISO 567.. 9 571.5 566.6 573.. Z 576.8 513.3 580.4 578.7 582.9 5e4.5
27 78 534.0 150 505.8 501.. 4 502.4 508.2 512 .. 2 510.. 6 519.. 0 520.7 528.5 533 .. 2
28 78 ~79.0 150 384.8 388.9 389.9 406.5 428.. 9 445.6 465.0 467.4 470.5 470.0
2' 78 410.0 150 466 .. 9 477 .. 1 475.9 482.1 482.6 476.6 415.7 465.3 460.4 453.4
30 78 355.0 150 411.1 415.0 411.4 415.6 415.9 4U.l 410.3 401.3 397.2 392.5
31 110 644.0 3. 621.7 622.8 615.0 620.5 623.8 621.3 627.9 626 .. 7 631.8 634 .. 2
32 110 589.0 30 578.4 579.1 570.5 575.4 578.4 576.6 585.1 585.8 592.3 595.8
33 110 534.0 30 514.5 515.6 508.0 512.9 516.8 517.6 529.3 533.1 54J..7 546.6
34 110 1,.79.0 30 420.9 426.1 424.8 435.9 446.. 7 455.8 475.0 479.2 "83.6 482.9
35 110 410.0 30 493.9 494.3 484.7 485.9 485.5 480.7 482.0 474.5 471.2 4c>5.6
36 110 355.0 30 431.6 431.6 422.2 422.7 421.7 417.3 418.3 411.6 408.7 404.6
37 42 6"4 .. 0 150 629.7 636.9 626.0 630.2 631.8 627.6 635.2 631 .. 0 634.4 633.5
38 42 589.0 150 577.5 581.4 571.7 576.3 518.. 7 575.9 584.6 582.7 588.5 589.7
3. 42 534.0 150 512.4 513.7 504.0 507.7 511.0 510.3 521.4 524.. 4 536.0 542 .. 3
00 42 U9.0 150 390.6 395.7 392.9 406.5 424.4 438.7 462.9 470 •.3 475 .. 9 475.6



.. ~z 410.0 150 474.b 4M.l 479.4 't83 .. 9 483.6 477... 3 't16.9 467.1 462 .. 5 453.3., 42 355.0 150 416.0\ 419.1 412.0 't14.7 4H•• 409.4 'tQ9.. 9 401.6 397.. 8 390.1.. 62 60\4.0 )0 584.3 587.5 577.3 582.2 58"'.8 580.. 8 589.3 586.7 594.2 595.6.. 62 589.0 )0 513.7 519.3 509.6 513.8 516.6 514.8 5.25.8 52T .. 9 541 .. 4 547.7•• 62 534.0 )0 640.7 646.1 634.5 &39.4 6'1-1.5 635kq M3.9 638.7 64"'.1 642.9•• 62 419.0 )0 393.6 398.6 397.3 412.4 429.6 441.6 464.5 469.0 471.0 478.2
67 62 410.0 )0 481.6 490.5 48oft.4 488.7 487.3 U9.. 8 479.9 469.0 465.6 457.2
.0 62 355.0 )0 423.. 3 426.4 418.6 421.2 419.1 413.0 413.7 404.4 401.9 394.. 9

•• l3 644 .. 0 150 611.8 618.6 609.5 617.. 5 621.0 617•• 3 627.2 622.7 626.2 624.0
.0 23 589.0 150 556.9 562.. 4- 554.8 562 .. 5 566.7 564.7 '575.9 57).! 517.7 516.3
51 Z3 5)4.0 150 493.4 497.1 490.2 496.7 500.4- 4-99.3 511.3 512.0 520.1 522.. 2
.2 23 479.0 150 388.6 395.1 394.7 406 .. 9 422.4 ft.34.5 458.8 463.4 HO.O 468.2.
53 23 410.0 150 474.5 482.3 .76.9 481.1 .81.2 .74.1 415.9 466.4 461_1 461.1
54 .z3 355.. 0 150 410.. 2 41•• 3 408.1 410.8 409.4 40.1.7 405..b 398.3 399.6 395.5
55 1 Ho M·4... 0 330 609.5 620.0 612.. 8 619.1 621.9 618.2 628.6 624.6 630.2 629.2
56 114 589.0 )30 561.5 510.3 563.3 569.1 512.3 569.3 580_8 578.7 Sd5.5 585.1
57 114 53leo.0 330 495.5 501.1 493.1 498.6 501.8 500.0 512.9 514.6 524.8 529.7
58 114 479.0 330 383.1 390.0 387.8 399.7 413.5 426... 3 456.8 465.7 HZ.6 470.4
59 114 410.0 330 466.9 475 ... 9 468.6 472.3 472.4 4066.8 471 ... 5 463.6 464.0 4058.7
60 114 3550.0 330 405.5 410... 4 402.4 404.2 404.0 399... 1 403.9 398.0 398 ... 7 394.7
61 120 644.0 .0 610.9 622... 8 614 ... 1 620.8 622 ... 4 616.8 626.7 621.3 626.9 629.0
62 120 589.0 .0 559.9 569.9 562.1 568.1 569.5 564... 9 575 ... 7 571.7 579.6 584.0
63 120 534.0 .0 496 ... 0 503.0 495.8 500.9 502.8 499.3 512... 2 513.7 52&... 7 534.1
64 120 479.0 '0 403.3 413.3 413.7 4025.8 436.9 "1.5 462.3 461h2 4075.9 476.3
65 120 410... 0 .0 463.5 471.6 464.2 468.2 468.0 461.2 461.2 458.8 457.0 451.5
66 120 355.0 .0 400 ... 2 404.2 396.8 398.3 391.2 3'H ... 0 395.8 389.0 388.5 384-.4
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 97 589.0 210 564... 8 573.9 564.9 511.4 513.9 569.1 582 ... 0 579.2 SB4.5 581.3

•• 97 534.0 210 503.0 509.3 500.3 506.3 508.6 505.2 519.0 519.7 528.1 533.2
70 97 479_0 210 381.9 3a8.3 384.9 395.7 406.3 41)... 0 436.7 4406.6 458.4 4&2.0
7l 97 410.0 210 461_2 478.7 471.9 471 ... 0 476.3 469.0 413.8 465.6 462 ... 9 457.2
7Z 97 355.0 210 408.7 414.4 406.5 409.4 407.8 401.4 405... 4 398.2 396... 2 392.6
73 0 0.0 0 154... 3 156.2 152.2 153.2 151.1 149.8 149.7 147.2 146... 0 147.4
7. 0 0.0 0 1"'2... 2 144... 5 139.7 Ho 3 ... 1 142.9 142.9 145.0 1""0.3 141 ... 3 141 ... 8
7' 0 0.0 0 156.7 1540.8 Ift.9.2 1 ft.8 ... 6 147.7 H·8.8 147.8 144.7 139.7 139.7

-.J
7. o 896.9 0 404.2 'tLl.2 410.1 420_9 431.9 438.1 455.4 463.2 474.3 483.6 CO
77 o 896... 9 0 386.7 393.9 393.4 399.4 410.2 415... 1 434.0 441.6 450.0 462_0 I70 o 896... 9 0 399 ... 0 405.3 "'04.0 411.2 423.5 427.6 445.5 452.4 462.2 474.9
7. o 430.6 270 194.6 191.4 197... 5 200.1 203.1 206.0 210.4 214.7 220.1 221.8
80 o 430... 6 210 194.2 191.3 197... 9 201.1 204.5 201.4 211.. 6 215.7 221 ... 0 228.7
81 o 430.6 '0 191... 8 200.4 200.8 204.0 207.8 210.4 214.8 219.4 224.9 232.2
82 o 430.6 )0 195.8 198.3 198... 3 201-0 204... 7 207.7 212... 5 217 ... 6 223.4 231.1
0) o 630... 6 27D 291.5 Z'H.4 300.8 308.9 318 ... 2 326.2 337.3 349 ... 5 364.9 381.1
o. o 630.6 210 288 ... 9 295.1 298.9 307.3 316.7 324.2 334.9 346.3 360.9 316.2
O. o 630.6 30 294.1 300.3 304.2 .)12.8 322... 6 330.5 342.2 355 ... 0 370_6 386.0
o. o 630.6 .0 295.8 302.0 305.8 3140.4 324.1 331.5 342.5 354.8 370.1 384.9
07 o 830.6 210 365.5 372.2 376.4 385.4 395.2 402.3 412.1 421 ... 6 432.8 443.9
00 o 830.6 27Q 361.9 374.5 318.4 386.9 396.2 403.4 413 ... 5 423.3 434.4 445.5
O. o 830.6 30 371.3 371.5 381.6 389.. 8 399... 0 406.1 415.7 425.3 436.4 446.9
.0 o 830... 6 '0 370.0 316.3 J80.3 388.9 398 ... 4 405... 4 4111·.6 423.7 434.9 445.4.. 0 0.0 0 144... 4 143.5 142... 1 141 ... 2 142.0 145.4 142.6 141.8 138... 1) 140.2

'2 0 0.0 0 1440.4 143.5 142.1 141.2 142.0 145.4 142.6 141.8 138.6 14-0.2
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41 ~z ·Uo.O 150 451 .. 5 454 .. 0 454.8 453 .. 2 449.7 451.9 452.3 458.4 454.4 457.4 461.6 466 .. 0 464.9 466.7 465.5 468.0
'2 42 355_0 150 /0.17.6 420.0 421 ... 3 420 ... 4 417.2 420.. 3 420 .. 0 426.8 42" .. L 428.) 431.9 Ho.. ) 434.5 ""39.5 437.5 441.0
'3 62 644.0 30 593.3 591.1 590.. 8 589.5 582 .. 5 585.6 584.. 1 591.8 587.8 591.1 596.3 600.9 593.2 598.3 593.4 595.1•• 62 589.0 30 554 .. 9 552.0 551.9 550.4 543.. 4 545.. 1 544_8 550.7 548.4 552.1 556.2 560.3 SB.8 558.9 555.6 55d.l
.5 62 534.0 30 637.8 634 .. 4 634.3 633 .. 3 625.6 627.. 1 626.. 2 633 .. 9 0]0 .. 9 634.5 638.7 643.3 634.8 639.5 634.3 635.9•• 62 479.0 30 426.2 431.5 437 .. 8 ~3.8 444.9 449.5 456.0 463.9 468.0 414.6 481.0 481.7 4tl5 .. 2 490.1 489.3 492.7
41 62 410.0 30 465.5 465.4 466.8 467 .. 2 464.6 464.0 466.9 H2.8 473.7 478.a 483.3 4Bö.4 41:14.7 487.4 487.0 01,90.6
.8 62 355.0 30 427.3 429.. 1 429.0 429.2 427.. 5 425.. 3 428.6 434.4 435.0 441.5 446.7 451.1 447.5 451.3 452.3 455.6
.9 21 b~4.. 0 150 617.6 613.7 612.7 611.6 606.. 0 604.0 604.8 611.3 609.0 613.4 617.5 621.4 6ll.5 615.. 2 610 .. 1 611..9
50 23 589.0 150 569.6 565.. 1 565.0 564.. 0 558 .. 4 557.0 557 .. 6 562.. 9 562.5 566 .. 4 570.9 575.3 566.2 570.0 566.8 568.9
51 23 534.0 150 5l2.1 518.2 519.1 518.. 5 514.. 1 514.0 514.1 520 .. 1 5J.9.9 SH.9 530.0 533.9 527.3 S3l.2 529.8 531.4
52 23 479.. 0 150 ~1O.. 0 411.4 416.. 7 422 .. 7 423.. 2 427.l 431_2 438 .. 4 440.9 4,.,8 .. 2 455.~ 459.7 458.5 "'63.8 462.4 466.4
53 n 410 .. 0 150 476.. 5 471.8 471.6 471 .. 7 465.6 465.9 466.. 7 471.0 468.5 472 .. 9 476 .. 7 479.3 476.0 477.6 475.1 480.3
5' 23 355.. 0 150 420.7 418.7 420 .. 1 421.5 418.3 420.6 423.. 6 428.0 426.9 431 .. 1 436.4 439.8 437.9 440.5 440.6 444.b
55 114 644.. 0 330 609... 1 606.. 2 606.. 3 604 .. 6 596_9 600.5 598.7 008.3 600.5 1!.01 .. 8 605.2 611 .. 1 602.1 606.5 601.1 603.6
56 114 589.0 330 568.2 566.5 565.7 564.. 0 556.3 559.4 557.9 566.9 558.5 561.5 564.6 569.7 562.. 5 565.9 560.7 564.6
5 7 ll~ 534.0 330 519.. 5 518.2 518.. 4 518.3 5U.8 514.0 513.8 521 .. 9 514.2 519.8 522.5 528.2 :'24.3 526.8 524.7 529.3
58 114 479.0 330 411 .. 5 416.9 -421.7 427.8 427.1 431 .. 3 435 .. 8 446.7 10-42.6 450.0 454.8 459.1 459.3 462.9 462.9 466.8
59 114 410.. 0 330 469 .. 3 468.0 466.7 467.1 460.8 460.8 46l.6 469.1 10-61.6 466 .. 1 469.1 471.0 469.4 10-72.9 471.8 414.9
60 114 355.0 330 4ll.1 424.3 424.8 427.2 422.6 424.6 426.10- 434.4 "'28.5 10-33.2 4-38.0 4-39.6 44-0.0 10-44.9 4-4-2.9 446.8
61 110 644.0 90 615.9 613 .. 2 612.2 612 .. 8 603.. 5 606.3 605.8 615.3 609.0 6Ll.9 611.0 618.1 613 .. 0 615.7 60'#.4 611.9
62 120 589.0 90 571.7 568.6 566.6 566.. 8 557.. 9 560.8 560.9 569.7 563.9 561.1 572.5 574.. 3 570.4 572.9 569.9 571.9
63 120 534.. 0 90 524.4 522.9 523.5 525.5 518 .. 1 522.9 523.. 7 533.. 4 528.3 533.6 539 .. 3 541.4 538 .. 3 54-2.9 539.9 543.6
64 120 479.. 0 90 4-20 .. 2 424.3 431.4 438.2 437.8 1o-~6.3 451.1 10-62.5 10-61.6 468.8 476.3 48J..4 479.8 4-86.3 10-85.1 490.2
65 120 410.0 90 472 .. 1 470.8 472.4 473.1 468.3 471.7 472.& 480.7 476.1 481.1 486.2 487 .. 3 484-.2. 488.1 4C14.4 489.7
66 L20 355.0 90 416.1 416",3 419.4 ~20.5 ","18.5 422.0 4-210-.6 433.5 "'30.1 43b.7 4-10-2.6 410-10-.10- 410-3.0 410-648 445.3 451.0
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.8 97 589.0 210 567.. 0 562.5 563.6 563.. 3 558.4 560.1 558.1 569.7 562.5 568.5 512.5 574.6 566.9 571.9 567.l 569.8
.9 91 534-.0 2U 516.9 514.. 5 516 .. 0 515.0 511.1 513.7 513.1 523.6 518.7 524.9 529.5 532.~ 526.2 532,,2 529.1 533.5
70 91 479.0 210 402.2 407.1 4l3.5 418 .. 2 4l9.. 6 10-26.2 429.1 442.7 44l.4 4 ...9.9 456.9 4-60 .. 6 459.3 464.5 464.1 468.7
71 97 410.. 0 210 1o-~5.l 4~4.1o- 441.. a 10-46.5 443.. 3 445_4 445.. 0 454.7 450 .. 5 456.5 461.0 "'62.1 459.6 10-62.7 10061.7 46440
72 97 355.0 210 406 .. 1 405.3 409.8 4-09.3 407.2 10-10.0 10-10.8 420.3 416 .. 7 423.. 0 427.2 430.3 428.5 43J..5 10-31.6 435.1
73 0 0.0 0 U7.. 1 118.7 127.2 130.0 134.3 137.9 Hl.3 150.1 14-6 .. 5 1:'8.3 l62.0 162.3 Ib).8 l61o-.j 166.l 166.3
74 0 0.0 0 118.8 121.10- 128.1 132.8 131.0 1"'0.7 H6.9 H9.3 150.9 l51.0 160.2 L61.8 162.1 16-4·.2 l64.5 l 64. 8
75 0 0.0 0 122.100 121.. 6 130.9 137.. 3 I1o-l.7 141.5 145.7 l50.0 150.0 l55.6 l61.0 160.4- J.60.) 164.6 165.l 167.0
7. o 896 .. 9 0 413.1 414.. 4 417.7 419.2 10-18.6 421.2 10-22.0 429.8 't24.5 4l9.J. 433.0 ","34.5 427.0 428.6 423.8 422.l Cl>
77 o 896.9 0 387.. 4 395.6 397.1 402.. 9 403.. 2 405.8 408.0 416 .. 1 410.1 412_2 416.3 415.4 4l0.2 410.6 10-05.2 10-05.3 ~

78 o 896.9 0 406.2 10-10.0 412.7 415.9 10-14.5 416.3 418.6 ... 25.7 421.3 424.. 6 10-28.7 428.2 423.3 423.5 4-18.7 417.8
79 o 430.6 270 158.8 162.9 161.7 171.5 174.3 177.8 183.2 187.9 188.7 194.7 191.6 197.1 197.5 198.0 198.5 199.3
80 o 430.. 6 210 156 .. 7 160.5 165.2 169.2 112.. 9 115.9 l80.4 185.9 186.8 190.1 193.8 196.. 2 196.5 191.7 197.9 198.5
81 o 430.6 90 164.10- 169.2 113.1 171.1 181.9 164.0 188.0 191.10- 191.4 195.7 200.J 200.9 201.6 203.3 203.9 204.2
82 o 430.6 30 160.2 165.5 169.7 113.7 l71.5 179.4 183.8 181.9 l88.2 192.7 196.6 196.7 197.3 J.9a:3 19B.1 199.1
83 o 630.6 270 260.3 264.0 267.1 270.4 210.9 274.0 278.2 283.3 282.10- 288.0 291.0 290.9 289.3 290. J. 288. CI 28942.. o 630.6 210 253.9 256.9 260.0 262 .. 7 263. l 265.7 268.7 274.1 273.3 219.1 282.8 282.7 200.8 282. l 280.6 280.8
85 o 630.6 .0 262.3 266.8 269.9 272.3 273.2 2110- .. 3 277.0 281.10- 280.1 28:.1.0 286.:;' 280.5 2t1').O 285.9 284.5 284.b
8. o 630.6 90 269 .. 6 273.7 277.1 280.4 282.3 283.8 2.86.1 291.0 289.7 293.1 297.. 4 298.2 296.7 298.0 296.6 296.7
87 o 830.6 210 341.5 343.. 1 345.8 34-1.7 310-6.9 348.7 350.. 8 355.10- 353.7 358.. 9 361.4 360.7 357.8 357.5 355.0 354.2
88 o 830.6 210 341.6 350.5 353.5 355.7 354.9 351.. 2 360.2 365.2 363.3 367.3 369.7 369.5 366.5 36b.5 363.6 363.1)
89 o 830.6 30 350.0 353.4 355.2 356.5 355.3 355.1 357.3 361.1 358.10- 359. '5 36 L. 9 361.2 358.0 3574 a 3510-.3 353.2
90 o 830.6 90 356.1 360.3 363.1 365.. 8 366.l 361.4- 369.5 374.. 0 371.7 373.7 377.5 378.1 375.0 31640 372.9 37245
91 0 0.0 0 llS .. O 124.4 129.5 1310-.8 L41 .. 9 143.2 110-8.6 152.0 154.6 156.1 158.7 161.8 164.0 1610-.5 165.3 164.9
92 0 0.0 0 118.. 0 124-.4 129.5 l34.8 11o-l.9 L43.2 148.6 152.0 154.6 156.1 15d.7 l6l.8 164-. (J 164.5 J.65.3 l64.9



DATUP4 9. 3.79

VERSUCH NR. 1 2 3 < 5 • 1 , 9 10 II 12DURCHSATZ IKC/SJ 0.2426 0.2145 0.1891 0.1690 0.1514 0-1358 0.1223 0.1109 0.1021 0.0932 0.0832 0.0753
EL. ENERC lE lKW) 35.2 31.6 27.. 5 25.8 23.5 21.5 19.7 18.1 17.3 15.8 14.3 12 .. 8
WAERP4EENERGIECKWI 37.0 33.2 29.0 27.1 24.7 22.7 20 .. 6 19.1 17.9 16.2 1"'.7 13.2
~AERHEBllANlIO/OI 5.1 5.1 5.< 5.0 5.' 5.5 4.1 5•• '.0 2.9 2.' 3.1
REYNOlDSZAHl*E-04 8.955 7.909 6.982 6.225 5.583 5.007 4.510 4.087 3.743 3.422 3.049 2.764
DRUCKVERLUST

11.E+Ol N/H••21
GES.X: 895.6(14141 50161. 39869. 31330. 25517. 20712. 16781. 13688. 11376- 9893. 8311. 6705. 5516 ..
81S X.. 102.0CHJlll1 9245. 1323. 5801. 4698. 3191.. 3057. 2502. 2013.. 1788. 1510. 1224. 1016.
BIS X,., 236.UMHI 10948. 8635. 6838. 5526. 4495. 3651 .. 2979. 2479. 2151. 11;123. 1471. 122 L..
BIS X- 502.0(M1"I1 27216. 21487. 16954. 13732.. 11167. 8992. 1358. 6091. 5l80. 4435. 3563.. 294"'.
BIS x.- 670.01H,U 3580). 28180. 22205. 18059. 14610. 11839. 9655. 7957. 6925. 5197. 4665. 3833.
81S X- 736. 11 M"') 42898. 33755. 26581. 21629. 17513. 14157. 11559. 9530.. d296. 6942. 5597. 4601.
BIS X.. 866 .. 01HMI 45525. 35829. 28265. 23014. 18666. 15113. 12343. 10204. 8819. 1445. 5998. 4945.
EINTR.ORUC~ (BARI 12.61 12.56 12.. 52 12.49 12.. 46 12.44 12.44 12.44 12.45 12.45 12.44 12.43
EINTR.TEMP. GRADe 125.0 124.6 124-.5 122.9 120.7 119.1 118.1 117.3 119.4 118.9 118.4 111.6

TE • AX RAO 1
NR NA.. pos pos

1"''''1 IGRDIGRAO C

1 83 644.0 270 388.5 387.7 381.3 388.5 390.. 1 3C}I.3 392.. 0 393.6 0400.0 395.4 401.2 394.5
2 83 589.0 270 366.5 365.. 9 359.5 366.1 367.3 368.0 368.4 369.4 375.5 370.6 375.9 369.. 5
3 83 534.0 270 343.1 342.1 335.5 341.0 341.7 341.7 341.4 341.9 347.5 342.5 346.4 340.3
4 83 479.0 270 311.7 310.3 304.2 108.2 308.2 307.2 305.5 305.5 309.5 304.5 106.3 299.9
5 83 410.0 270 323.8 322.3 315.9 320.9 321.4 320.7 311:1.'9 31'9.2 324.5 3111.9 321.1 314.'9• 83 355.0 270 299.6 298.0 292.1 296.1 296.5 295 .. 2 293.2 293.2 291.0 292.1 294.2 287.5
1 91 644.0 270 395.7 395.0 388.8 396.9 399.4 401.1 401.4 402.1 410.3 405.3 410.5 403 .. 1• 91 589.0 270 372.3 370.9 365.0 372.5 374.. 4 375.8 315.5 376.5 383.6 378.8 383.3 376.6 a>• 91 534.0270 355.4 353.3 347.1 353.3 354.6 355 .. 0 354.2 354.8 360.7 356.0 359.7 353.5 '".0 91 479.0 270 324.7 322.4 316.6 321.2 321.5 320.5 318.9 .318 .. 3 .322.0 316.8 318.5 311.7

11 91 410 .. 0 270 329 .. 3 326.. 4 320.9 326.. 3 326.9 326.3 325.2 325.0 329.4 324.3 327.2 321.0
12 91 355.0 270 309.6 306.6 301.6 306.1 305.7 304.7 303.0 302.4 305.6 300.5 302.8 291.2
13 7 644.0 30 403.3 402.8 395.6 401.8 402.6 402.4 403.0 406.1 414.1 406.9 410 .. 8 403.6
'4 1 589.0 30 375.2 374.7 367.5 373.5 373.5 373.3 373.5 376.0 383.0 316.1 319.7 373.1
15 7 534.0 30 354.0 352.7 345.8 350.. 9 350.4 350.0 349.6 351.5 357.6 351.0 353.7 341.9
1. 7 479.0 30 317.1 316.. 2 309.2 312.8 312.0 311.8 310.3 311.8 316.7 310 .. 4 31 L.4 306.1
.7 1 410.0 30 311.8 310.3 303.9 307.2 306.9 307.0 305.5 307.4 312.7 301.0 306.5 304.5I. 1 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 400.3 399.2 392.3 399.. 4 399.4 401.8 401 .. 4 404.0 410.5 404.8 408.. 1 402.1
20 22 589.0 90 376.1 374.5 368.0 314.5 373.8 376.0 315.2 377.6 382.8 378 .. 0 380.3 315.5
21 22 534.0 90 357.3 355.7 3048.4 354.2 352.1 354.0 352.. 7 354.5 358.. 5 354.7 355.6 3~1.4
22 22 479.0 90 317.3 315.8 309.8 314.1 312.0 313.2 311.9 313.3 .315.6 312.7 312.2 308.1
23 22 410.0 90 309.5 307_8 301.9 306.3 304.. .3 305 .. 4 304.1 305.8 308.4 305.9 306.2 302.2
24 22 355.0 90 289.9 288.1 282.4 285.9 283.8 283.7 281.9 283.4 285.2 282.8 .282.8 278.4
25 78 644.0 150 398.. 2 397.. 4 390.4 398.0 396.8 398.6 397.7 400.6 405.6 401.8 403.8 397.6
2. 18 589.0 150 377.4 376.3 369• .2 376.0 374.3 375.5 314.1 317.2 381.2 377.9 379.5 373.5
27 78 53'-.0 150 357.1 356.0 349.1 354.7 353.. 1 353.5 352.4 354.4 357.5 354.2 355.4 349.6
2B 78 479.0 150 318.. 5 316.8 311.5 315.3 313.6 313.3 312.7 314.. 5 315.9 313 .. 0 313.6 307.6
2. 78 410.0 150 310.9 3M.2 30-4.2 307.9 306.8 306.6 306.8 308.3 310.4 307.6 308.9 302.8
30 18 355.0 150 295.2 293.6 288.5 291.1 289.9 289.2 288.9 289.3 290.8 287 .. 4 288.4 282 • .1
31 110 644-.0 '0 389.5 388.3 383.1 391.6 392.2 394.4 395.1 401.0 405.1 402.6 406.7 400 .. 9
32 110 589.0 30 370.6 369.2 364.0 372.1 372.6 374.1 374.8 380.5 38].8 381.1 385.3 379.9
),3 110 534.0 30 351.7 350.4 345.2 351 .. 8 352.. 5 352.1 353.2 358.0 360.7 358.1 ]61.7 3~6 .. 5
34 110 479.0 30 322.3 320.2 314.9 319.9 320.1 318.6 318.2 3Z1.4 322 .. 4 319 .. 2 320.5 3.14.7
35 110 410.0 30 329.8 327.0 321.3 326.2 326.8 324.9 325.1 328.8 330.3 327.1 329.6 324.. 6
36 110 355.0 30 314.2 310.7 304.1 308.6 301.9 305.6 305.3 308.0 309.3 306.6 307.4 302.8
31 42 644.0 150 398.0 396.2 389.9 391.2 3<)1.4 397.3 398.7 403.1 407.1 404.8 't07.3 401.9
3B 42 589.0 150 375.7 313.9 368.1 374.2 313.. 9 373.. 9 .374.8 318.4 382.2 380.0 381.1 376.5
39 42 53-4.0 150 356.2 354.4- 3048.9 353.6 353.2 352.9 353.1 356.1 359.6 357.7 358.8 35J.8
40 42 4-19.0 150 316.1 314.7 310.0 313 .. 5 312.8 311.8 311.3 313.4 316.1 314.2 314.0 309.4



41 42 410.0 150 301.8 J06.7 301..9 ~O5.7 305.1 304.. 0 303.2 305.3 308.. 4 3060.3 307. L 302.7., ..,2 355.0 150 290.6 289.0 26".3 288.1 286.7 284 e 9 283.4 285.0 287 .. 4 285.3 285.9 281 .. 6.. 62 61,.4.0 30 380.9 380.7 315.1 382.2 382.1 382.5 383.7 385.5 391.0 388 ... 1 391.1 383.6•• 62 589.0 30 362.7 361.6 356.3 362.1 361 .. 4 361.4 361.5 362.5 367.6 36"'.3 367.0 359.6.. 62 534.0 30 405.5 405.2 391j1.5 401.. 3 407.4 408.2 409.5 oUI.7 "'18.0 414.7 418.7 -410 .. 3•• 62 479.0 30 322.3 320.8 315_7 320.2 319.9 319.0 318.. 6 318.7 323.8 319.. 8 322.0 '314.1

" 62 "'10.0 30 317.0 315.7 310.2 315.1 314.4 313.4 313.3 313.7 318.1 314.7 317.2 310_0
.0 62 355.0 30 298 .. 3 296.. 8 291.4 295.2 29-41.2 292.8 291.8 291 .. 8 296.4 292.0 294.0 287.2•• 23 644.0 150 )88 ..2 388.1 382.1 389.8 390.7 392.2 393.3 39'5"7 402.3 398.1 403.1 395.1
50 23 589.0 150 36l.5 362.9 lS1.3 364.3 364.9 3QS.S 366.8 368.. 7 374 .. 6 HO.9 374.. 7 366.9
51 23 534.0 150 345.2 :343.S 338.0 343.6 3-43 .. 6 343.3 343.7 345.4 3S0.0 346.2 349.4 341.1
5. 2:i 479.0 150 309.2 306.. 8 302 .. 7 306.. 5 30S.7 JO..... 9 30S.3 306.2 )09.8 30S.1 3011.. 1 300.8
53 23 410.0 150 312.9 310.7 306.9 311.1 310.1 310.0 310.4 311 ..6 31S.8 312.1 31S.. 3 308.1.. 23 355.0 150 295.8 2 cH.Z Z89.S 292.4 29\.0 290.2 289.6 290.3 293.8 289.6 292.0 Z85. B
S5 114 64"".0 330 384.4 383.. 0 378.1 38S.1 385.. 0 385.1 386.5 390.1 395.. 5 39Z.0 396.9 389.. ;
56 114 589.. 0 )30 36Z.5 360.7 356.8 36Z.2 361.9 361.'9 363.0 365.9 311.Z 367.. 6 HZ.O 365.0
57 114534.0 l30 343.. 0 340.0 335.7 340.4 339.6 338.. 7 l39.0 341.Z l46.3 342.5 345.8 339.. 5
58 114 479.0 3)0 309.3 l06.3 30Z.2 306.. 0 305.0 304.1 303.7 305.6 310.) 306.. 4 308.2 30Z.3
59 114 410.0 330 308.8 306.4- 302.1 306.4 305.7 305.5 305.4 307.5 312 .. 1 309_0 311.6 306.. 2
60 114 355.0 330 292 .. 7 290.. 1 285.3 288.5 287.8 287 .. 2 287 .. 1 288.2 292.6 288 .. 3 289. e 285.4
61 120 644.0 .0 382.0 380.3 376.1 384.. 0 385.2 386.9 388_5 392.0 398_5 394.1 398.7 393.. 3
62 120 589.0 .0 360.5 3S8.9 354.0 361.1 361.8 362.6 363.. 7 366.6 372_5 367.7 371.2 366.7
63 120 534.0 .0 34S.3 343.4 337.6 343.7 343.9 343.8 343.9 346.. 5 351.6 ]46.. 8 349.1 344.9
64 120 419.0 .0 317.2 315.5 309.3 313.9 313.6 313.. 0 312.1 313.. 7 318.3 313.3 313.6 309.7
65 120 410.0 90 314.6 312.7 306.. 6 311.5 311.. 1 310.7 309.9 311 .. 9 316.. 8 312.5 312.9 309.5
66 120 355.0 .0 295.2 293.3 286.9 290.7 269.9 288.7 287_4 288.4 292.8 288.8 287.9 284.6
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 97 589.0 210 363.8 362.. 8 356.3 362.5 364• .2 364.. 6 364.. 1 367.4 374.7 370.8 312.8 370.. 0•• 97 534.0 210 344.8 344.. 2 336.8 l42.3 343.1 342.. 8 342.1 343.9 350.6 346.5 3""7.5 344.4
70 97 479.0 210 310.4 309.9 302.7 306.T 306.7 306.. 0 305.7 305.7 311.2 307.3 306.. 8 303.5
71 97 410.0 210 303.. 4 303.. 1 297.1 301.. 5 301.8 301.4 301.5 301 .. 8 308.0 304.. 4 305.0 302.2
72 Cl? 355.0 210 287.1 286.3 280.6 284.2 283.9 282.8 282.7 282.2 288.0 284.0 284.5 281.4
73 0 0.0 0 124.3 124.6 124.. 3 124.0 123.. 3 119.2 119.9 116_9 122.2 120.. 0 120.4 119.. 5
7' 0 0.0 0 124.7 12.3.9 125.3 120.6- 117.1 116.7 115.6 115.9 118.1 117.8 116.8 116.2
75 0 0.0 0 125.9 125.) 124.0 124.1 121.7 121.2 118.9 119.. 1 117.8 119.0 117.9 11 7.2 Cl>
7. o 896.9 0 268.7 270.2 268.8 274.3 275.4 277.. 4 278 .. 0 280 .. 1 284 .. 4 282 .. 8 265.9 284 .. 0 '"77 o 896.9 0 264.3 266.2 264.9 269.4 269.9 271.9 271.8 214.2 279 .. 1 277.6 279.4 278.1 I70 o 896.. 9 0 268.8 270.3 268.6 272.8 213.4 275.6 275.9 279 .. 0 283.5 282 .. 4 283.6 282 .. 2
7. o 430.6 270 143.4 Ho3.9 143.3 144.1 143.. 3 142.8 142.5 142.5 143.5 143 .. 4 143.4 142.8
00 o 430.. 6 210 144.. 1 144.7 144.2 144.. 6 143.4 142.8 142.8 141.4 141. S 143.. 0 142.. 8 141.9
01 o 430.. 6 '0 147.3 147.9 147.3 148.. 2 147 .. 5 146.. 7 146.3 146.2 145.2 145.5 145.4 144.9
O. o 430.6 30 143.9 144.. 3 144.2 144.7 144.0 143.2 142.6 143.1 .14.2:.5 14.2:.7 142.7 142.5
03 o 630.6 270 193.2 194.'3 193.5 195.9 196.. 0 196.6 197.2 198.0 199.5 199.7 ZOO.6 199.!!o. o 630.6 210 190.1 190.1 190.. 6 193.1 193.7 194.2 195.0 .195.6 191.1 197.1 198.0 197.4
OS o 630.6 30 193.0 194.1 .193.6 196.0 195.9 196.2 196.5 197.9 198.4 198. B 199.9 199.. 4
O. o 630 .. 6 .0 197.8 198.8 197.9 200.5 200.5 200.6 ZOO.9 201.6 201.6 202 .. 0 202.9 202.0
07 o 830.6 210 230.4 232.0 231.8 235.4 236.9 238.4 240.0 241.3 243.1 243 .. 6- 245.. 0 2010-4.4
00. o 830.6 270 233 .. 9 235.2 234.7 238.4 239.5 240.9 242.3 243.7 245.5 24~.9 247.3 246.2
O. o 830.6 30 230.5 232.1 232.1 235 .. 7 236.7 238.0 239.3 241.2 242.) 243.3 244.9 244.4
00 o 830.6 .0 238.1 239.. 3 238 .. 4 242.1 242.8 .243.. 8 244.8 245 .. 9 .2:46.4 246.9 248.2 247.4., 0 0.0 0 123.. 2 124.. 6 123.1 120.9 118.9 111.. 8 1.16.3 116.b 118.3 116.9 114.9 .ll5 .. 0
92 0 0.0 0 123.2 124.6 12:3.1 120.9 118.9 117. B 116.3 116.6 118.3 116.9 114.9 115.0



OATUM 9. 3.79

VERSUCH NR. 13 14 15 1. 17 1. 19 ZO 2L 22 23 2~
DURCHSATZ IKG/SJ 0.0671 0.060~ 0.0541 0.. 0~87 O.. O~~O 0.0396 0 .. 035L 0.03L5 0.. 028~ 0.. 0257 0.0231 0.0205
EL. ENERGIE IKWI 11 .. 6 10.6 9.7 '.8 7.9 7.1 6.' 5.7 '.8 5.0 ,., '.9
WAERMEENERGIEtKWI 11 .. 9 10.9 9.8 9.0 8.1 7.' 6.5 5.' 5.0 '.8 '.Z '.8
WAERMEBILANZIO/OI Z.9 3.1 1.3 Z.Z 1.9 3.' 1.7 0.5 ,., -~.o -3.6 -2.. 8
REYNOLDSZAHL·E-04 2 .. "'"60 2.220 1.. 985 l.nS 1.62~ 1.~67 1.298 1.170 1.063 0.956 0.861 0 .. 763
DRUCKVERLUST

ll .. e.Ol N/M••Z)
GES.. X'- 895.61""" ~471. 3655. 2919.. 2388.. 1930.. 1~88. 1170. 941. 75.3. 609. "85.. 370.
81S X'- 102.. 0{JII"') 827.. 674. 548.. "t47. 374. 293. 228. 192. 159.. 131. 108.. .,.
6[5 x- 236.U"'"1 987.. 815. 669. 545. 450. 357.. 279. 231. 195.. 161. 137.. 111.
81S X8 502.0(MM) 2361 .. 19".. 1573. 127". 10~8. 8L9. M·O. 52". 430.. 353.. 293. 238.
BIS x- 670.011'111) 3074. 2506.. 2019. 16"1. 1351. 1052. 819. 669. "Z. 454.. 369.. 292.
BIS x'- 736.11 I1Ml 3695•. 30L7.. 2434. 1981. 162-\. L267. 989.. 8H.. 660. 557. 45Q. 359.
BIS X- 866.01 MM) 3990. 3254. 2630. 2147. 1770. 1384. 1088. 888. 7.2l. 605. 493. 397.
EINTR.ORUCK (8ARI 12.40 12.38 12.36 12.34 12.3" 12.45 12.45 lZ.~4 12 ....Z 12.40 12.39 12 ..37
EINTR.TEMP. GRADe 117.5 1L5.. 2 11.5.0 11.1 .. 0 LU .. 1 107.. 8 107.4 107.8 104.7 104.4 103.4 104.3

TE R AX 'AO T
NR NR. pos pos

(11111 IGRDIGRAO C

1 83 644.0 270 398.8 402.7 400.5 403.9 400.. 9 403.4 405.3 ~07.3 405 .. 0 4009.6 412.7 414.. 9
Z 83 589.0 270 373.0 376.8 374.. 8 377.. 9 374.8 376.7 379.3 380.9 378.. 7 384.0 387.0 388.6
3 83 534.0 270 343.0 346.. 5 3440.6 347.3 344.1 345.9 348.0 349.. 0 346.4 351.5 353.9 354.1, 83 479.0 270 300.5 302.40 299.. 4 300.1 295.6 295.3 295.3 293.5 289.. 5 291.9 292.. .3 290.4
5 83 4LO.0 270 316.9 320.0 .318.0 320.2 316.4 318.0 319.7 319.8 316.4 322.1 325.7 327.1
6 83 355.0 270 289.0 291.4 289.. 3 290 .. 6 286.8 288 .. 0 289.2 289.0 285.9 2'90 .. 6 293.0 292.9
7 91 6410.0270 408 .. 4 411.3 410.3 413 .. 3 409.1 411.5 413 .. 6 414.2 40S.7 415 .. ·7 419.0 420 .. 4• 91 589.0 270 381.. 8 384.. 3 383.9 386.. 6 382 .. '9 385.5 388.1 3S8.6 383.5 391.2 395.4 397.. 1
9 91 534.. 0 270 358 .. 0 360.2 359.8 362.2 358.5 360.9 363.. 6 364.Q 359.2 367.4 371.4 372.0 CD

10 91 419.. 0 270 313.6 313.6 311.. 6 311.. 5 306.. 1 304.8 304.4 302.1 295 .. 0 299.3 299.6 297.2
..

1L 91 410.0 270 324.. 3 325.2 324.. 9 326.. 2 321.6 322.6 325.1 324.1 318 .. Z 326.6 330.. 1 332.1
lZ 91 355.0 270 299.8 300.. 3 299 .. 8 300.. 1 296 .. 1 296.6 299 .. 4 298.8 292.8 301 .. 2 304.6 305.. 8
13 7 644.. 0 30 408.8 410.. 7 409.4 412 .. 1 401.e 411 .. 9 412.'3 412 .. 2 403.2 4L3.5 417 .. 4 417 .. 2,. 7 589.. 0 30 378.. 0 379.6 378.7 381.8 377.5 381.. 6 382.6 383.1 )75.1 385.6 390.2 391.2
15 7 534.0 30 351.6 353.. 3 352.4 355.. 2 351.2 355.. 1 355.7 356.2 J4ij .. 8 356.'9 363.5 364.6
16 7 479.0 30 307.8 301.. 3 305.. 2 305.7 300.6 301.4 298 .. 4 2.96 .. 7 287 .. 7 294.0 .2:94.. 8 292.9
11 7 410.0 30 307.. 1 308.. 3 307.. 9 310.8 306.. 8 3!0.4 310.. 2 310 .. 3 303.0 312.8 316.4 317.9
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 64~.0 90 406.2 407.7 407.8 410 .. 9 405.8 409.. 6 410.5 409.7 399.2 412.8 415.9 418.0
ZO 22 589.. 0 90 378.7 380.. 2 380.5 383.3 379.0 382. L 383.5 382.5 372.. 9 386.5 38'9.. 4 392.. 2
ZI 22 534.. 0 90 353.'9 355.0 355.. 2 358 .. 0 354.0 357.3 358.6 357.6 349.0 363.. 5 366.6 370.5
ZZ 22. oli79.0 90 308.8 308.4 306.7 307.1 302.2 302.4 300.3 291 .. 2 281.8 296.5 295.4 294.9
Z3 22 410.0 90 304.. 1 304.. 6 304.~ 306.. 4 302.7 305.1 305.8 304..... 296 .. 0 308.. 3 309.8 312.7.. 22 355.0 90 280.3 280.4 280.. 0 281.4 278.1 280.. 0 280.9 279.5 272.5 283.3 284.7 Z87.3
Z5 78 644.0 150 401.9 400.7 401_3 403 .. 6 399 .. ~ 10-01.5 403 ..2 400.6 389 .. 3 405 .. 3 406.6 409.8
Z6 78 589.0 150 377.7 376.2 377.0 378 .. 8 375.. 1 376.. 9 378.6 376 .. 0 365.5 381 .. 1 382 .. 1 385.3
Z7 78 534.. 0 150 353.. 2 351 .. 3 351 .. 8 353.0 3409.5 350.9 352.6 350.0 340.2 355.0 356.. 3 359.7
Z. 78 479 .. 0. 150 310.. 2 307.. 1 306.4 305.4 301.. 1 Z99.7 298 .. 5 293 .. 9 283 .. 4 293.4 Z90.11 290 .. 9
Z9 78 4LO.. 0 150 306.8 304.6 305.8 306.9 303.9 304.9 306.8 303.. 6 294.6 308.7 308.8 312.6
'0 78 355.0 150 285.1 282.. 5 283_5 283.6 280 .. 9 280.8 282 .. 4 278.6 270 .. 3 283.0 282. .. 4 286.0
31 110 644 .. 0 30 407 .. 1 406.9 409.0 412 .. 5 ~09 .. 1 413.7 415.3 411.7 401.1 418.4 420.5 421.2
32 110 589.. 0 30 385.3 385.0 387.0 390.1 387.7 391.1 392.7 388 .. 9 379 .. 6 395.7 39d.O 404 .. 8
33 110 534.0 30 361.5 361 .. 0 362.8 365.7 363.4 366.. 4 368.0 364 .. 7 355.9 371.1 372.5 311::1.1
34 110 479 .. 0 30 317.. 1 3140.4 313.7 313.. 8 310.. 1 309.6 307.7 302.8 293.9 303 .. 1 ]01.3 303.. 7
35 110 410.0 30 328.7 327.. 2 328.1 330.1 327.7 329.8 330.4 326.8. 317.9 332.Z 333.. 9 341.d
36 110 355.0 30 306.1 304.. 4 304.7 306.. 0 303.5 304.9 J04.1 301.4 293 .. 5 305.6 306.. 0 3l2.. 0
37 42 644.0 L50 407 .. 2 406.. 2 407.3 410.5 406 .. 9 410 .. 2 411 .. 4- 406.6 394.1 -412.4 412.4 419 .. 6
38 42 589.0 150 381 .. 5 380 .. 7 381.9 384.9 381.9 385.5 386.7 382.8 371.8 389 .. 1 369.5 391.2
39 42 534.. 0 150 358.4 357.. 9 358.9 362.0 359.0 362.. 1 363.2 359.2 349.0 365.8 366.0 )74.4
'0 42 479.0 150 311.5 309.9 308.. 5 309 .. 2 305.. 2 304.. 7 302.6 297.2 28!.2 296.8 294.0 297 .. 5



<I 42 410.. 0 ISO 305.8 305.7 305.5 307.9 305.4 301.2 301.3 303 ... 9 294.9 308.0 307.6 314.2., 42 355.0 150 2M.O 284.1 282.9 285 .. 3 283 .. 4 284.5 284.6 281.3 213.4 285.2 284.. 5 291.0.. 62 644.0 '0 389." 388.2 388.5 392.0 388.5 390.6 393.. 1 387.0 315.3 394.3 392.5 401 .. 50
« 62 589.0 30 364.7 363.. 5 363.3 366.8 363.8 365.9 368.8 363.. 2 35).0 311 .. 5 370.1 319.1., 62 534.0 30 416.7 415.6 416.0 419.5 416.4 418.. 3 420.9 413.6 400.3 421.0 418.6 427.8
<. 62 479.0 '0 317.2 314.9 312.. 1 312.9 309.4 307.9 301.6 300.1 289.9 300.1 296.4 300.0.. 62 UO.O '0 313• .lt 312.3 311.2 313.1 311.7 312.4 314.8 308.. 7 299.6 314-.1 311.. 7 319.0
<. 62 355.0 .0 289.6 288."" 281.1 288.4 281.5 288.1 290.5 284.7 276.8 290. L 287.7 294.1
<. 23 64-4.0 150 401.0 400.3 ,.01.2 404... 3 <\42.8 405.2 409.0 401.5 390.0 410.2 407.9 417.5
50 2) 569.0 150 372.0 371.2 372.0 374.5 373.6 375~8 380.0 373e3 362.9 382.2 379.8 389.0
51 23 534.0 150 345.6 344.4 344.6 .31106.5 3"'5.7 3"'7.5 351.5 345.3 336.1 353e6 350e 8 359.4
52 23 479.0 150 302.5 300.0 298.~ 298eO 296.5 296~2 297.5 290.8 281.6 293.0 288.4 293.5
5. 23 410... 0 150 311.9 310.5 311.2 312.3 312.1 3l't.1 319.0 313.3 304.6 321.2 318... 1 321.8
H 23 355.0 150 287... 9 28S.7 Z85e9 285.8 Z85.Z 287.2 290.7 285.1 217.0 291.4 288.1 295e6
55 114 644.0 330 394.0 395.1 395.6 398.1 398.1 401.6 405e4 398.6 386.6 407.0 404eO 415.5
56 11'" 589.0 330 369.0 369.8 310.2 37Z.8 37Z... 3 376.1 379.6 373.8 362.8 382.2 379.5 391.0
57 IH 534.0 330 342.2 342e4 342.3 344... 3 3-43.8 347... 6 350.5 345.5 335.5 353... 3 350.3 360.7
58 114 419... 0 330 303 ... 5 301.7 300... 1 300.0 298... 0 299.3 299.1 293.2 Z83.1 294.5 289.3 295e 1
59 114 410.0 330 308.7 308.4 308.9 310.& 310.0 314... 3 316.8 312.1 302e& 318.6 315e 7 326~&

60 114 355.0 330 286.6 285.7 285.8 286e5 28Se 5 289.1 290.5 285e8 27&e9 290.9 Zd6.9 2q6.2
61 120 644.0 '0 396.1 396.2 397.5 399.7 398.1 402.3 406e3 398.6 385.1 407.4 40ZeO 415.4
62 120 589.0 .0 368.7 368.1 369... 2 311.3 369.9 374.4 378.0 311.0 359.4 3aO~2 376~ 1 l88e 1
63 120 534.0 .0 346.1 344.6 345.1 346.2 344.7 348.4 351.2 344.5 333... 4 351.q 347.9 359.3
64 120 479... 0 .0 309.6 label 304.7 303.4 300.4 301.4 301.0 293.2 281.1 193~ 1 287 .. 4 2q3.4
65 120 410~0 .0 310.9 308.5 308.8 309.. 1 307.9 311 .. 3 3L3e9 301.. 5 296 .. 6 31Z.3 308.5 318.. 3
66 120 355.. 0 .0 285 ~8 282~4 282 .. 0 281 .. 4 280.2 282 .. 8 284~5 278 .. 8 268.9 282 .. 3 218.7 287~0

07 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0••6. 97 589.0 210 372 ... 1 370.. 4 372... 4 313... 1 372.0 376.. 1 380.1 373.. 2 359 .. 6 380.. 5 376.1 387.8

•• 97 534.0 210 3Jt5.6 342.9 344e9 344.5 343.7 341~0 350.6 345.3 332.5 351 .. 9 34a~4 359 .. 5
70 97 479... 0 210 303e2 298 ... 8 299.0 296.1 294 .. 4 294~0 294.5 289.9 277 .. b 289 ... 1 284~9 290.6
71 97 410.0 210 303.1 300.3 302.8 301.3 301.4 303.4 306.5 302.9 290.8 301 .. 2 304.3 314.. 2
72 97 355... 0 210 281 .. 8 278.7 280.9 .278.'" 278.9 279.1 282 .. 6 279 .. b 268 .. 8 282e 7 280.2 288.9
73 0 0.0 0 117.7 115~O 114... 8 109.9 111.0 107.4 108 .. 2 107~3 100\- .. 0 103.9 103~7 104... 1
H 0 0.0 0 117 ~4 115.. 0 114.5 111.1 110.6 109. '3 107... 0 108.. 6 105.. 4 104.4 102.6 104.. 6
15 0 0.0 0 111... 4 115.. 6 115.6 112.0 111.9 106.. 6 101.1 107.b 104.9 104~9 103.9 104 .. 1
7. o 896~9 0 285e8 285.8 286 .. 4 285~0 283.6 282.3 283eO 219.1 272.0 280.1 271.. 7 281 .. 9 '"77 o 896 .. 9 0 280.0 280 .. 6 281.6 281 .. 2 280.1 277.0 218~1 274.7 267 .. 5 274... 4 270.. a 274 .. iI on
7. o 896.9 0 284.5 284.5 285 .. 3 284.1 282.8 281 .. 8 283.1 280 .. 0 271~8 27q.O 275.7 279~3 I
7' o 430. & .270 143.. 6 142.3 142.. 4 H2.2 142.3 141.2 141.. 3 141.8 142~ 1 142.5 143.4 144.. 5
.0 o 430~6 210 142 ... 0 141.3 141.9 124.. 7 141 ... 4 123.4 136.6 135.8 U9.. 8 138.5 140.9 143.'0
.1 o 430~6 '0 145... 7 145.4 145.6 145.. 2 144e9 142.. 9 143·l 143 .. 1 144.0 144.5 145.4 146.. 2
.2 o 430.6 30 143.4 143~3 143.6 1"'3~ 5 143.3 141.7 141 .. 8 142 .. 5 142~ 8 1"t3~'" 144~) 145 .. 2
.3 o 630.6 270 201.4 200 .. 9 201.5 202.2 202 .. 5 202.6 203.3 203 .. 8 204 .. 2 205.3 206 .. 8 208 .. 4
.< o 630.6 210 198.. 8 198.. 3 199... 2 199~1 200 .. 0 200... 0 201 .. 0 201.6 201~9 203.5 205~ 1 206 ... 9
85 o 630.. 6 '0 .201 .. 2 201.6 202.6 203 .. 3 203~) 203~3 204.2 204 .. 7 20'0.9 206.2 207.7 209~5

•• o 630... 6 .0 203~6 203 ... 7 20"' .. 5 204 .. 8 204e 1 204~1 205.0 205 .. 4 205 .. 5 206.7 208~0 209.6., o 830 .. 6 210 245 .. Q 245.8 246.6 2"'6.9 246.8 245 .. 9 246~5 246 ... 4 245~3 246.1 246~2 246.8

•• o 830 .. 6 270 247~9 247.6 248.3 248.6 248 .. 4 247... 6 248.0 247~6 246.6 246.9 241.2 247 .. 5

•• o 830.6 .0 246.5 247~1 248.1 248 .. 5 248 .. 3 247.5 248.0 2"".8 241.1 247 .. 1 241~6 247.9
.0 o 830.6 '0 249 .. 1 249.2 249.9 2'09 .. 9 249.3 241... 9 248.4 247.9 247 .. 0 247~0 241.3 247.6., 0 0.0 0 115.8 11"'~4 115.1 112.2 110.2 109.1 108.2 101 .. 6 106 .. 4 103.4 104.. 6 104.. 5
9Z 0 0.0 0 115... 8 114.4 115.1 112 .. 2 110.. 2 109... 1 108.2 107.. 6 106 .. 4 103.4 104.6 10'o~5



DATUM 10 .. 3.79

vERSUCH NR. 1 2 , • 5 b 7 • • 10 11 12 13 ,. 15 'bDURChSATZ IKG/SI O..234b 0 .. Z105 0.1900 0.1700 0.1527 0 .. 1371 0.1235 0.1118 0 .. 1026 0.0940 0.0837 0 .. 0756 0.0675 0.0606 0 .. 0545 0.0491
El. E~EJl:GIE lKW) 46 .. 1 41.5 37 .. 6 35.0 31.4 2.8.3 26.3 23.9 22..6 20.8 U.7 Ib.2 1!)o.O 13.7 12.6 11.1W.... ERMEE~ER~IE lKW) 46.6 43.6- ~9.6 37.1 33.1 29.9 2.7 .... 25.1 23.0 21.5 19.3 16.9 15.' 14.1 12..1 11.4WAERMEBILANZIO/O) 5.4 5.3 5.1 5.' 5.' 5.b 4.0 ••• 1.7 '.b '.4 4.b 2.' 2.7 0.7 2••REvNOLOSZAHL-E-04 8.334 7.470 6.728 5.985 ~.379 4.821 4.)31 3.914 3.578 3.264 2.90ö 2.641 2.348 Z.116 1.900 1 .. 716DRUCKVERLUST

I1.E+Ol N/H**ZJ
GES.XO<' 895.6(MJIl. 49788. 40815. 33666. 27331. 22413. 18192. 149~0. 12430. 10687. 9099. 7l81. ~987. 4615 .. 3962. 3180. 2601.BIS x .... 102.0 fMJIl) 8664. 7086. 5867 .. 4727. ~e91. 3133. 2602. 2148. Ib59. 1578 .. 1273. 1051. 849. 702 .. 568. .c.71.BIS X""- 236.lIMM) 10211. P398. 688). 5b:n. 4617. 3758. 3086. 2586. 2242. 1898. 1523. 1266. 1038. 8~3 .. 691. 561.BIS X= 502.01HHJ 2625~. 21448. 17603. 14351. 11781. 9519. 7827. 6503 .. 5618. 4739. 379.c.. 3124. 2512. 2064. 1666. 1344.BIS X= 670.0C HMJ 3480'1,1. 2e5B~. 23454. 19089. 15638. 12645. 10380. e~90. 7410. 6266. 501b. 4082. 3293 .. 2695. 214&. 1742.8IS XE 736.lIMM) "'2143. 3~519. ZR292. 2304e. 18B85. 15266. 1253~. 10369. 8943. 7560. 6059. 4937. 39&1. 3260. 26009. 2116.BIS X.. 866.0(H,'I) 44754. 36717. 30207. 24612. 20159. 160327. 1342~. 11131. 96060. 8128. 6~3e. 5317. 4303. 3530. 2826. 2306.ElNTR.DRUC .... IBARJ 12.62 12.60 12.59 12.57 12.53 12.51 12 ..47 lZ.44 12.. 51 12.50 12.4& 12.46 12.46 12.46 12.~5 12.440EINTR.TEMP. GRADe 124.9 125.7 12b.e 12'6.1 1260.5 127.3 127.2 127.0 129.9 130.6 129.8 128 .. 8 129.2 127 ..b 126.2 124.0

TE • A' 'AO T
NR NR. POS PoS

IHMJ IGRD)GRAO C

1 B3 b./o.4 ..0 210 471.1 474.4 47b.9 41;5.8 481.5 482.0 4tl3.tl 465.9 487.8 494.6 49~.3 ...84.b ... &7.2 "'93.1 "93.7 492.22 8~ 5B9.0 270 447.9 4044.1 446.9 455.5 451.5 ./0.51 .. 3 4~3.0 454 ..4 4~.7 462.3 462.2 453.5 455.7 40060.5- 461.2 460.2, 1:'3 534.0 270 41t-.3 412.9 414.3 421 .. 4 417.4 416.8 411.t;> 418.2 420.4 425.2 425.0 ~U•• 4 417.9 422.3 422.6 olo21.34 83 479.0 210 373.9 311.3 37Z.0 371.1 313.2 311.8 371.4 37('.1 372.0 314.8 373.6 36~.9 363.9 365.6- 363.7 3t.O.95 63 410.0 27(1 392.0 368.6 389.t- 395 ..7 391.8 390 .. ~ 390.9 390.4 3'92.6 39~.8 395.4 3b6.9 387.2 391.1 39(;.6 389.7
b 83 355 .. 0 270 359.6 35f-.b 357.2 362.0 35b.l 356.9 356.8 355.9 357 .. 8- 360.3 359.9 .351.7 .3~ ...9 354.0 353.3 351.9
1 ~1 644.0 270 4t17.Z 48oft.7 4f7.3 496.~ 492.3 492.7 496 .. 9 4H.3 500 ..0 505.8 505.5 495 .. 3 498.0 502 .. '9 504.2 502.5• 91 589 .. 0 270 455.6 453.1 455.1 463.3 ~59.3 459.7 464.0 463 ..4 4f)6.8 471.6 471.6 0461.7 46o'r.8 469.5 471.0 469.9• 91 534.C 270 43l .. 8 42~.C 430.2 437.9 43:::l • .c. 4:'-3.5 436.8 435.5- 438.7 443.2 442.2 ~32.9 4~5." 43>9.4 440.9 439.710 91 479.(. 270 390.<;1 387.3 388.5 394.1 3M.2 3«8 ..4 389.8 387.2 3t<9.0 391.7 31n.7 376.9 37tl.l 376.9 3n.s 373.9 Cl)

Cl)11 91 410.0 :no 399.9 396.0 3<;06.'" 403.3 399.2 398.3 400 .. 9 398.6 401.2 405.1 "'02.8 393.f 395.0 3ge.l 398.8 397.2
12 91 355.0 270 373'.,"" 369.2 369.& 374.!i 3b9.2 368.8 371.0 3M1 .. 0 370.'" 373.9 371.0 362.8 363.2 ~5.8 366 ..4 3b4.8
13 7 644.0 '0 49- .6 493.1 49.... 4 ~Oj,.3 496.5 "096.2 500 .. 2 499.7 502.3 508.4 507.2 495.1 .to98.7 ~2.9 5>03.3 502.3
14 7 589.0 '0 460.8 455 .. 2: 4~6.5 4b4.3 45ft.3 457.9 460.9 4bO.b 463.2 "'69.2 ..6B.6 4~1.7 4bO.3 46"'.3 465.0 404.215 7 534.(. '0 431.4 425.1:' 420.4 433.4 427.7 42~ .0 42B.8 42fl.7 ,""30 .. 5 436.~ ,""~5.ij, 425.4 427.9 4~1.1 '031."" 431.0,. 7 479.0 '0 380.4 :H':lo.5 371:>.1 3B.50 3076.7 37!lo.4 375.8 375.6 377.3 3e3.1 3b O.f, 310.'1 3'71.1 311.2 36tl.5 366.1
17 7 410.0 '0 371.5 372.3 372.2 378.5 373.(> 31.<:.6 374.2 37~.7 37~.2 3t13.0 381.7 37Z.~ 374.7 377.3 377.0 ~7b.9
1. 7 355.0 '0 O.C 0.0 0.(, 0.0 0.0 0.0 0.0 0.0 C.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1. n b44.0 .0 49t;.O 491.9 492.0 501.2 ~95.5 4<;15.0 498.8 499. Q 502.5 508.9 50b.L 494.9 498 .. 2 50Z.0 502.6 501.6
20 2Z 589.0 .0 ,""64 .. 8 459.~ 4~9.0 0467.1 4bZ.l 460.9 ~to4.0 465.8 467.7 473.3 470.9 400.7 "6:;'.9 467.4 468.0 467.::1-
21 22 534.0 90 439.6 433.4 432 .. 8 439.7 4~4.0 ,,""32.4 433.9 435.2- 437.0 442.0 "'39.4 ~29.6 4;'2.7 435.2 436.3 1,.35.2
22 22 479.0 .0 31:114.8 379.4 379 ...0 3M.5 379.b 377.9 379.0 '379 .. to 361.8 385.1 381.6 :;'72.9 373.7 373.1 371.7 368.7
23 22 410.CI .0 374.2 3bli.5 369.2 375.5 370 .. 9 36".4 370.6 371.6 374.. 4 378.2- 375..... *1:1.2 371.0 372..4 373.4 372.1
24 22 355.0 .0 346.0 34-3.6 )42.8 34f1.1 343.7 341.9 342.3 34'<:.5 345.3 3~8.1 )45.5 338.6 3"00.2 341 ..4 342.1 340.1
25 n 644.0 150 492.2 486.3 485.9 49~.4 491.3 490.t ~93.4 495.0 ~97.4 501.1, 497.6 486.7 490.7 493.3 495.3 492 .. 0
2b 7tl 589.0 150 462.9 45fl.O ~~7 .7' 465 .. 2 4H.9 459.9 462.6 463.7 4"'6.1 469.4 ,""bb.O 456.0 459.6 462.0 464.0 4bl.l
27 7r 534.(1 150 435.6 431.1 429.1'· 437.0 432.8 ...31.1 4:33.Q 433 .. 5 "'35 .. 3 43('\'.3 434.9 ~Z_4.7 427.4 42<,1.6 ..31.~ 42tl.3
2. n 479.0 150 3(1.2.7 378.7 377.b 383.,"" 379.8 378.3 379.. 1 37<;1.7 31l.l.Z 382.9 379.9 ;t69.E 370.5 311.1 370.6 365.6
29 75 410 .. u 150 3Jt..3 37Z.~ 371.~ 371.? 374.0 :373.3 374.. 5 375.1 376.4 318.8 376.eo 367.4 370.0 372.1 374.tI 371.4
30 78 355.0 150 355.8 351.to 3!.O.t 355.5 351.5 ;iSO.4 350.8 350.b 3:>0.7 3~2.9 349.9 340.~ 3.e,.z.2 3At3.b 3~5.6 341.5
31 110 644.0 '0 48(1.0 47~.7 476.6 487.6 48~.B 4B!o.Q 489 .. 7 492.4 4'1~ ..~ 501.1 499.9 4,-90.7 496.8 49S ., 5""'.,"" ~00.4
32 110 589.0 '0 45~.8 ,",50.6 ,",51.2 461.7 ~5q.3 460.2 4b:;.3 ,""6~.3 468.7 41,"".0 412.7 ,""63.e. 469.~ 472.2 474.5 472.6
33 110 534.0 '0 429.5 42!1o.6 4250 .. 8 43!1o.5 433.1 433.3 43~.6 436.13 43"'.9 _.b 443.1 ~34." 439.5 442.4 444.3 442.6
34 110 479.0 '0 390.1 386.0 385.t> 392.7 3'10.0 388.7 3h9.3 3E.8.4 390 ... 392.7 3B9.30 ~79.C 3&1.!Io 381.0 379.9 .H5.7
35 110 410.0 '0 400.2 3'J5.b 395.L 40"'.8 ~OO.b 399.2 401 .. 1 40(\.6 ~C>3.1 40b.7 404.4 394..3 399.b 401.4 402.7 400.4
36 UO 355.0 '0 :318.6 373.,", 372:.4 37fl.2 375.5 373.2 374.2: 373.4 :;75 .... 378.3 3750.& 306.0 370 .... 371.6 372.3 369.9
37 42 t-44.0 l~(l 49'2 .. 9 4&6 .. & 4f6.4 49t-.B 49~.1 491.5 495.5 ~9b.9 4~.5 504.6 503.0 4'10.0 ~97.0 499.l"t 5Cl.2 497.t.,. 42 589.0 150 4t-2.9 457.fI 4~7.,," ~6.1 4t.3.1 460.9 46,",.('1 4b~ .. '; 461.7 471 .. 3 470.4 ,""S8.t. 465.0 467.f.. 469.0 *6.3,. 42 534.0 ISO 422.7 431..6 431.0 . 439.(, 435.7 433.~ ~3~.6 431.2 4)Ojl .. l ,....3.b 441.,", ...29.9 436.4 "'3&.5 439 .. 9 437.5-
40 42 479.0 150 3~2.1 378.& 377." 3t:1~ .50 3t.t0.6 378 .. 8 379.7 381.2 3~Z.~ 31)5.5- 38'<::.5 371.6 315 .5 374.6 373.3 369.4
41 ~2 410.0 150 373.Ci' 3M.li 36t1.4 374.0 371.'" 369.8 370.9 372.9 374.2 3n.5o :H5.50 3l-50.7 311.1 372.C 372.9 371.7
42 ... 2 3~5.(t 150 ~51.~ 347.'2 3,,"5.4 349.5- 347.u 344 .. ft. 345.0 34ot-.7 )47.7 350.4 3"',.9 33b.6 343.4 343.8 344.!:> 3~3.5.. t:2 644.0 '0 ,""lO.1!: ,""65.t. ~65.2 474.1 471.6- 470.9 474.2 ."'6.~ ~n.3 4tlO.6 479.1 ~66.t> 473.3 475 .. 5 476.7 474.6



....,u.o 10-97.0 10-99.9 5el.7 Io-97.b•• 4:l. ~89.0 150 462.9 457.8 457.4 466.1 463.1 460 .. 9 464.. 0 4b5.3 467.7 10-72.3 470.4 458.6 465.0 467.6 ....69.0 466.3'0 10-2 ~31o-.0 150 422.7 10-32.6 431 ..0 439.Q 10-35 ..7 433.4 10-35.6 431.2 439 ... 1 443.b 441 ... 10- 10-29 ... 9 431:0.4 438.5 439.9 437 .. 5.cl 42 479 .. 0 150 382.7 378 ... 8 377 ...4 383.5 380.8 378.8 379.7 381.2 382.5 3&5.50 362.5 3n.6 31'5.5 374.6 373.3 369.4

" 42 410.0 150 373.9 369.8 368.4 374.0 371.7 3b9.8 370.9 372.9 374.2 377.5 375.5 365.7 371.1 372.0 372 ...9 371.7.2 42 355.0 150 351.4 347.2 345.4 349.5 347.Co 344.8 345.0 )Io-l:o.7 347.7 350 ...4 347.9 338.8 3403 ...4 343.8 34"'t ...5 343.5'3 62 b44.0 30 470.6 4f>5 ... b 10-65.2 47.... 1 471.6 470.9 474.2 476.5- 476.3 4&0 ... b 479 ...2 oCt66 ...6 473.3 475.5 476.7 414.b.. 62 589.0 30 445.2 "'40.0 "')9.1 447.0 444-.0 44-3.1 445.ofI. 446.7 448.7 ......9 ... 8 40-47.7 435.9 441 ...9 44).7 444 ... 9 4043.5•• 62 534.0 30 503 ...9 498 ... 3 497.'" 507.8 504... 2 50.... 2 507.9 5Ul.0 512.1 515.2 !!o13.5o 499.6 507.'" 509.7 510.3 507.9.. 62 479.0 30 390.4 386.3 384.7 391.3 387.2 387 ... 5 389 ... 5 389.0 390.b 391 .. 2 387.2 376.1 379 ...2 3n.5 376 ..& 373.8.7 62 410.0 30 385.3 381.6 379.8 386.9 381.8 362 ... 2 3134.7 38of1..4 386.1 ln.4 3fl4.3 373.8 37~.3 379.b :380.3 379.0
'0 62 355.0 30 359.8 356.3 3!J4 ..2 360.2 354.7 354.6 35b.4 355.4 357.0 357.9 354.5 344.b 347.9 349 ...0 349.4 348.3.. 23 644.0 150 480.4 10-76.7 475.3 466.2 480.8 4&3 ... 3 488.5 488.7 491.3 494 ... 1 492.2 460 ... 0 486.~ 490.5 491.6 489.9
'0 23 589.0 150 44t>.7 10-43.3 441.5 452.1 44b.Io- 448.4- 453.6 453.8 Io-S.~.7 457.7 4~).t. 444.1 449.7 4!!o4.2 455.1 453.7
>l 23 5.J.tt.O 150 420 ...4 416 ... 9 414 ...~ 10-23.7 418.0 "'11'..9 423.0 422.3 4-23.7 10-24.9 422.2 411.2 415.6 419 ...1 419.8 418.5
>2 23 '079.0 ISO 371.4 368.5 366.3 373.7 369 ... 5 36l!J.9 372 ... 2 370.'9 371.8 311.7 368.2 358 ... 2 360... 0 362... 2 360.1 357.7
53 23 410.0 150 37'9.6 37b.Z 374.2 ::.tI3 ... 1 378.4 378.10- 381.8 3~1.4 382 ...9 383.0 361 ... 0 371.0 375.5 380.2 381.1 380.3
>4 23 355.0 150 357.0 352 ... 6 350 ...0 357 ... 8 3!)3.3 352.5 354.1 353.2 354.5 353.5 350 ...9 34-1.10- ;'44.5 348.2 347.8 346.0
55 114 644.0 330 476.3 471.2 469.2 481.0 475.2 476 .. 1 480.0 .80.6 10-83.6 487.1 ofI.&5.4 4-13.5 480 ... 8 4-85.e 486.2 48'0.0
56 114 589.0 330 4'06 .5 441.9 439 ...7 450.6 -445.0 446.1 449 ...2 449.5 4-53.2 455.7 ofI.53 ...7 442.1 448.9 4)4.b 10-54.7 452.9
57 114 534.0 330 419.9 4140-.7 412.2 420.8 414.7 415.9 417.6 10-11.3 420.4 422.1 419.3 408.5 10-14.2 419.7 4-19.0 417.6
58 11.. 479.0 330 372.6 36&.'0 366.5 373.4 368... 1 369.5 370.10- 369.7 373 ...0 373.6 369 ...6 359.8 3bZ.9 3b6 ...0 363 ... 0 359.9
59 114 410 .. 0 330 37.... 9 370.8 36'9.5 377.3 371.2 3740.0 375.1 375 ... 10- 319.0 380.3 377.7 368.3 373.9 379.0 379.0 377.9
60 114 355 ... 0 330 353.6 349.0 348.0 353.5 3lo-5 ... 2 )49.7 350.5 349.2 353.1 353.1 350.3 340.0 345.3 349.4 348... 5 30Ct6 ... 9
61 120 t.44.0 00 10-74.6 470.3 470.6 4al ... 1 .76.3 479.2 483.3 483.7 10-57.5 489.9 488 ...4 476.0 483.10- .88.6 488 ... 5 486.1
62 120 589.0 90 44b.4 441.3 41o-1.!Jo 450.9 445.1 447.6 451.3 "'51 .. 0 454 ...4 456.ofI. 454... 3 4-41.9 .46... 7 454.1 10-53.6 451.6
63 120 534... 0 00 425 ... 3 419 ... 9 419.;' 427.4 421.2 423.1 425.3 424.5 421.8 426.7 425 ... 8 "'13.9 419.2 ..23.b 422.5 420.4
64 120 479.0 00 3116.3 3&0.4 379.;0- 3a~.5 379.8· 380.9 381 ..6 380.0 383.8 383.0 37&.7 367...... 309 ... 7 371 ...9 368.8 3b4.6
b5 120 410 ... 0 00 384.4 378.5 377.4 3&4.1 3"18.7 3t10.1 381.2 379.9 384.4 38.... 1 380.6 3t>9 .. 7 3D.7 378.4 377.7 375.4
b60 120 355.0 00 357.8 352.0 350.::& 356.0 350.4 351.2 351.1 349.4 353.7 352.5 3,,"8.3 338.2 340..... 344.1 342.8 )10-0.0
.7 97 b44... 0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0.. 97 5S9.0 210 448.0 442.6 441.8 452.0 44{,.Io- 448./$ 452.1 452.1 455 ...9 457... 8 454...5 443.1 449.) "'55.5 ofI.56.l 10-54.0
.0 97 5310- ... 0 210 422.0 416 ... 5 10-15.3 424.1 418.50 40-20.0 422 ... 4- "'21 ... '9 424.6 4Z5 .. 9 421 .. 2 411.1 -'1-15.3 42D ... 5 420.5 418 ... 3
70 97 479 ... 0 210 374.8 370.0 368 .... 375.6 370.6 371.9 372..8 371.4 31"3.) 373.7 3e.7.10- 3511.3 359.7 362 ... 1 359... !J 355 ... )
71 97 410.0 210 3b7.5 364.1 362.2 371.1 36t.4 368.0 370.3 369.8 371.5- 373 ... 1 36e.4 350; .. 5 3l:03 ... 6 368.5 368.4 366.4
72 97 355 .. 0 210 345.~ 342 ... 5 340 ...3 341.5 343.7 343.9 345.50 344.3 345.4 346.6 341.5 333.2 336.2 310-0.4 3)9.8 337.5
73 0 0.0 0 124.5 125.3 126.8 126 ...4 126.7 130.2 128.t 129.0 131.5 l.31.b 128.1 126.7 127.0 125.4- 125.6 123.3

'"7. 0 0.0 0 12!!o.3 125'.5 125.7 124.4 123.1 114 ..4 125... 5 124.1 129.0 129.... IH... 8 127.1 12fl.4 127.3 122.9 121.3 ...
7> 0 0.0 0 124.8 12b ... 3 128.0 127.4 12'1.8 127... 2 127 ...6 127.tl 129.2 130 .. 8 13).!Jo 132.5 132'.1 130.1 130.1 127.3
7. o 89b ...0; 0 318.0 316.5 320.6 32'9.7 :32b.0 331.2 334.1', 33b.8 339 ... 5 34-3.5 343.. 5 337.9 ;;':10-1.6 343.& 342.. 7 340.~
TI o 096.9 0 313 ...3 315.2 316.7 324.9 323.8 324.8 327.7 331.2 333 ... 5 338 ... b 34lo.4 333 ... 5 338.8 339.5 339.1 )37.0
7. o 896 .. 9 0 320.4 3,,0.10- )22.h :nO.5 330.0 331.5 33).1 336.7 339.9 344.b 3-44.) ::s37.1 3.ft2.1 343.7 343.7 )4(1.7
70 o 430.b ~7D 150.4 151 .. 8 15:3.3 1~5.1 15b.l 15>ö.o 158.1 158.7 162.6 Ib2.9 lbl.7 IbO.te> 161.0 161 ... 3 Ibl.tI 162.2
00 o 4)0.6 210 14-'7 ...9 152.3 154.0 155 .. 8 157... 1 159.2: 159.6 160.3 163.0 It>3.0 Ibl.b lo0.j 160...7 161.0 161.3 161 ... 8
01 o 430 ... t> 00 15~.!.> 155.4 1)7.3 159.1 160.2 It.l.1 161.3 161.8 Ib4.9 166.4 Ibb.9 16t-.l 165... 6 165.5 165.7 165.8
02 C 430.6 30 150.3 151.6 153... :- 15!t.3 15f>.4 157.2 l!!o7.1 157.7 161.4 163.2 Ib3.7 Ib3.0 163 .. 2 163.1 Ib3.3 163.5
03 G b30.6 21'0 217 .. 7 219.0 221.1 224.C, 22f> .1 22t1.7 229.9 231.3 235.3 236.9 236.2 2)4.7 235.7 237.1 238.0 239.3•• o 630.b 210 21.(: ...2 214.~ 216 .. 5- aO.7 222.2 225.0 22b .. 8 228.3 231.7 233.3 232 ...7 231.1 232.2 :l.33.7 235.0 236.3
0' (I 6030.6 30 2.1b.7 217.9 220.3 224 ..5 225.7 2:27...2 228 ... 6 230.1 234.2 2~7 ... 3 .ii!38 ...4 237.2 238.3 239.3 24'J • .2 210-1.1
o. o b30 ... e- 00 222.1"0 223 .. 5 225.9 2:Z9.b 230 ... 9 ,B2.4 2)3.8 Z3~.O 23l!.4 241.2 242.1 240.8 241.0 241.7 242.s 243.1
.7 o t<3G.6 21C 2t'l~.6 26l:l.2 271.3 27b.b 278.7 281.9 284.4 2860.5 290.0 292 ... 2 292... 0 289.9 290.7 292 ... 1 292.9 293.6
oe Cl t130.6 270 271.2 272.8 275.b 260.7 2tr2.7 28!.>.7 287.8 289.t: 2'93.5 295.6 295.3 293 .. 1 293.7 295.0 295.10- 295.9O. o a~O ... b 30 206.~ 2f'.6.5- 271.1 276.9 279.0 281.4 263 ...7 286.0 290.2 293.5 295.2 294.1 294.4 295.3 295 ... 7 296.4
00 Cl a30 ... b 90 270; .8 277.2 279.9 264.9 28e-.O 287.9 290.(1 291.0 294 ...9 297... 9 299 ...0 291.2 297.0 297.5 297.6 297.9
01 0 0.0 0 l22 .... 125.0 126.2 124.3 12'4.fl l23.2 12'4.3 12.... 2 129.0 128.5 129... [1 12b.t: 127.6 127.1 125.7 123.8
02 0 0.0 0 122.9 125.0 12t> ... 2 124.3 12.... 8 12:3.2 1210- ... 3 124.Z lL9.0 1211\.5 129.B 1260 ... 6 127 ...60 127.1 125... 7 123.8
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U "2: 0\10.0 150 373.~ 380.. 6 119.0· 383.. 0 378 .. 3 ]81.5 379.4- 382.6., 4.2 355.0 150 344.9 350.7 349.6 353.2 348.9 351.8 H9.9 352 .. 5.. 62 6H.. O )0 477.2 -\-85.1 483.3 486.6 1t80.. 3 4-85 .. 6 483.0 ...87.7

" 62 589.0 )0 4"'6.7 toSet .. '" 453.2 ,,"51.3 451.3 451.2 455.4- '+59 .. 4-
'5 62 534.0 '0 511.] 519.3 516.6 519.6 510.8 517.4- 513.8 518_'",. 62 U9.0 )0 37"'.6 315.2 372.0 310.8 361.4- 363.0 359.. 0 357.3
U 62 410.0 '0 382.5 3U.8 385.9 388 .. 6 380.7 386.0 383 .. 9 388.3,. /ioZ 355.0 )0 352.1 355.4- 354.5 357.4 ]49.6 3H.6 353_2- 3560.4-,. 23 644o.Q 150 495 .. 4 501.8 500.4- 503.9 492 .. 7 sn.5 499.8 50'0-.6
50 23 589.0 150 459.5 465.5 465.1 468.9 458.6 468 .. 1 465.7 UD.,.
51 Z3 534.0 150 4H.l 429.. 5 429.1 432.8 422.9 432.3 429.9 B2.9
5Z Z3 H9.D ISO 360.4- 361.6 359.. 3 ];9.0 348.3 35].7 350.0 3..9.6
53 23 410.0 150 386 .. 0 391.9 392.3 395.3 386.. 0 195.. 4 31l13.7 397.4.. 23 355.0 151) 351 .. 0\- 355.6 155.7 357.1lI 348.1) 156.5 154.1 355.8
55 114 644.0 110 489.5 /0.96.8 /0.96.9 501_1 488.1 4n.9 497 .... 502.'7
56 lllt 589.. 0 33:J 458 .. 2 /0.65 .. 3 466.1 471) .. 7 458 .. 4 470 .. 1 4068.5 .. 73 .. 9
57 114 514.0 330 422_4 t,29.1 430.. 1 43... 7 422.5 434 .. 5 432 .. 9 436.1
58 114 419 .. 0 330 362.0 164.1 363.0 363 .. 7 350.. 6 357.. 2 354.0 353.Z
5111 114- 410 .. 0 330 383.1 389.. 2 390.. 6 39... 5 383.. 0 393.. 5 392.. 9 397_2
60 ll4 355.0 330 350.. 7 355.3 356.5 359.5 347.. 5 156.6 355 .. 4 357.0
iH 120 6"'4.. 0 '0 ""91.4 498.2 498 .. 1 502.1 ""85.0 499.4 497.7 501.8
502 120 589.. 0 '0 456.3 463 .. 4 46"".2 468.4 453 .. 0 467 .. 4 466.6 470.6
63 120 534.0 '0 42\.0 't30 .. 4 HO.. 8 434 .. 2 418.8 432 .. 5 431.4 433 .. 9
lt4 120 .79.0 ., 365.0 367.. 3 364.. 1 363.2 347.6 355.. 5 352.. 2 350.3
!t5 120 410.0 .0 378.. 5 385 .. 3 385.0 387.3 37Z.8 395.2 383.6 385.3
!!lo6 HO 355 .. 0 .0 342.. 1 347.8 347.. 2 348.6 335.8 346.3 344-.6 345.6
61 97 6044 .. 0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0,. n 599.0 210 457 .. 9 466.5 465.1 469.2 452 .. 0 4!17.7 465.9 469.3
B' 97 534.0 210 421.9 0\-30 .. 5 429.0\- 43Z.9 417 .. 3 432.9 431.9 434.3
10 97 479 .. 0 210 355.9 359.9 356.1 355.9 341 .. 7 350.6 347.7 146.2
Tl 97 1,.10.0 210 370.1 317.9 376.8 379.8 365 .. 5 379.0 376.5 381.7
1Z 97 355.0 210 340.. 8 347.5 14b.l 346.3 335.. 5 3U.. 0 346.5 348.9

" 0 0.0 0 124 ... 2 123.. 4 121 .. 7 122.5 119.1 LL 7. 7 111.8 119 .. 6,. 0 0.0 0 123.1 123.. 2 123.2 121.5 121 .. 3 118.7 118.. 1 118.2
15 0 0.0 0 12:7.. 3 123.2 121.. 9 121.1 119.. 3 119.6 118.. 7 118.2
1. o 896 .. 9 0 340.3 3'U.. 5 340.5 342 ... 0 332.3 338.1 336.5 135.5
11 I) 896.9 0 338 .. 6 338.. 1 334.5 336.8 328 .. 9 332.3 330.7 330 .. q

'",. o 896.9 0 342 .. 3 344.. 3 342 .. 2 341.. 2 334.. 2 339.0 336.4 335.0 ca
19 o 430.6 270 163.2 163.0 163.8 165.6 166.5 167 .. 3 168.5 170.3
.0 o BO.6 210 162.9 162.4 163.1 104.2 96.8 5q.l 43.1 62 .. 1
BI o ,,"30.6 .0 166 .. 5 165.. 0 165.7 167."" 168.2 16C1.4 170.. 7 112.2
.Z o \30.. 6 " 16>,," .. 4 163.3 16,,".. 3 165.3 166 .. q 1~8.1 169.. 4 170.9
8l o !tJO.6 270 241 .. 1 241.1 243 .. 3 2fo.6.5 241.5 2/0.9.5 251 .. 5 253.9., o !!lo30.6 210 238 .. 3 2:38.5 240.8 24,,".1 24-5.0 247.. 5 24q.8 2:52.4
85 o UO.6 30 2.2:.6 24-2.4 24-4-.6 2,,"7 .. 6 24-8.7 250 .. 9 252. q 255.3.. o 630.6 .0 2.4 .. 4 243.4- 245.. 2 248 ... 3 24-9.1 251 .. 2 253.. 1 255 .. 6., o 630.. 6 210 294.7 292 .. 2 293.8 295.7 295.4 296.1 ZQ6.6 296 .. q

•• o SJO .. 6 Z73 296.7 2q4.1 2:95 .. 5 297.6 ZQ6.q 2H.3 297.& 297 .. 9

•• o SJO.6 30 297 .. 1 293 .. 1 295 .. 5 297.6 2Q7.5 297.9 296.4- 298.7
.0 o 830.6 '0 298.1 294.1 295.6 297.6 296 .. q 297 .. 5 298 .. 0 298 .. 0
'1 0 0.0 0 123.8 121 .. 7 122.1 122.8 121.7 119 .. 0 119.8 l16.8
'Z 0 0.0 0 12:3.6 121.1 l22.7 122.8 121. 7 119.0 119. a 116.8



DATUM lL ... 3.79

VERSUCH "'IR ... 1 2 3 4 5 • 7 8 9 10 lL 12DURCHSATZ (Ke/S) 0.2239 0.1988 0... 1770 0.1511 0.1396 0.1244 0.1126 0 ... 1038 0 ... 0949 0.0846 0.0166 0 ... 0684
EL. ENERGIE (KWI 57.6 51.3 46.5 41.1 37.6 33.9 31 ... 0 29 ... 5 27.1 24.2 22.1 LC~.6
WAERMEENERGIECKW) 61.2 54... 0 48.1 43.8 39.7 35 ...6 32.3 30.6 28.4 25.1 22. a 20 ... 2
~AERME8ILANZ(0/0J •• 3 5.4 4.7 5.0 5.5 4.9 4.2 3.7 4.9 3 •• 3.0 3.1
REYNDLOSZAHL_E_04 1.451 6.615 5.86S 5.185 4.593 4.092 3.696 3.395 3.. 093 2.168 2.499 2.239
DRUCKVERLUST

Il.E+Ol N/""__2J

GES.. X::z 895.6(1'1"". 49415. 39412. 31749. 25370. 20300.. 16317. 1351q. 11805. 9954. 8029. 6644. 5340.
Brs Xz: 102.00''''') 8100. 6522. 5241. 4186. 3350. 2702. 2241. 1944. 1639. 1334. 1101. B96.
BIS XZ 236.lIMM) 9569. 1156. 6225. 4991. 3991. 3225. 2694. 2342.. 1961. 1600. 1334. 1091.
BIS X::z 502.0IMM) 25201. 20324. 16279. 13001. 10316. 8339. 6928. 60.00. 5044. 4059. 3380. 2718.
81S X::z 670.0C"'''''' 33973. 21350. 21790. 17475. 13915. 112L7. 9276. 8012. 6742. 5424. 4452. 3574.
8IS x= 736.11141'1' 41387. 33279. 26527. 21261. 16940. 13633. 11289. 9750. 8215 .. 6607. 5436. 4374.
BIS X. B66.0IM"") 44141. 35521. 28388. 22773. 18164. 14671. lZ152. 10518. 8861. 1152. 5886. 4147.
EINTR.ORUCK IBAR) 12.82 12.82 12.80 12.77 12.73 12.68 12.. 65 12... 62 12.62 12.60 12.58 12.55
EINTR.TE"'p. GRADC 139.6 141.0 142.. 3 H3.7 143.8 142.8 143.. 1 143.2 143.2 142 ... 5 143.4 lIt2.0

TE R AX RAD r
NR NR. POS POS

I"M) CliRDIGRAD C

1 83 644.0 210 593.8 588.. 6 590.7 593.2 598.4 595... 3 599.4 607.1 614.4 606 ... 6 610.2 605.2
2 83 589.0 210 557.0 552 .. 0 553.1 554 ... 8 559.9 556.6 560.4 568.1 514.. 4 5&7.1 57,).4 S05.7
3 83 534.0 270 516.5 511.3 511.9 512.6 516.3 512.5 515.7 522.6 528.1 521.0 523.4 519.1• 83 479.0 270 461.0 455.5 456... 2 456.5 458.3 453.8 455.0 459.9 462.1 454.9 455.0 448.8
5 83 410.0 270 488.. 4 482.4 482.. 5 482.9 485 ... 9 481.7 483.8 490.3 494.-8 487.5 ~89.2 484.5• 83 355.0 270 445.9 440.4 440.0 4-40.5 442 ... 3 437.6 439.2 445.6 448.6 441.6 44Z.2 437.5
7 91 644.0 2:70 607 .. 0 601.8 603.8 605 .. 9 612.0 609.4 614.'9 620 .. 5 627.. 9 620.0 622.6 618.1
8 91 589.. 0 270 566.6 561.8 562 ... 7 565.3 570.4 567.8 573.3 578.6 585.5 578.4 581.5 577.4• 91 534... 0210 536.. 6 532... 1 531 ... 6 533.2 531.2 534... 1 538.2 543.3 549.2 542.3 544.1 541.4

10 91 479... 0 270 485.3 479 .. 9 478.. 9 479 .. 1 481.0 476.2 477.5 480 .. 0 482 ... 9 473.9 472.8 466.8
Li 91 410.0 270 498.2 491.8 491.3 492.2- 496.0 492.9 495 .. 5 499.0 504.2 497.4 499.0 495.5 CO12 91 355.0 270 462 ... 4 456 ... 3 455.3 455 ... 1 458.1 454.4 456.. 4 459.3 463.1 456.9 458.4 455.0 0
13 7 644.. 0 30 617.8 611 .. 4 611.1 613 ... 7 618.6 613 .. 4 617... 3 624.7 630.2 622 ... 6 624.5 621.4 I14 7 589.0 30 570.3 564.4 563.. 1 566.9 570.9 565.7 569.1 576 ... 7 581.3 5H.6 576.7 574.8
15 7 534.0 30 532 .. 6 526.. 3 525.5 521.8 531.3 52:5.6 528.8 535.5 539.6 533.9 534.6 533.1,. 7 479.0 30 465 .. 0 459 ... 5 459.. 4 459 .. 4 462.3 457.3 459 ... 8 463.9 466.6 461.4 45~.6 456.5
17 1 410.. 0 30 466.2 461 ... 2 462 .. 3 462 .. 2 465.8 461.1 465.1 470.7 475.Z 410.8 411.6 471.0
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 644.0 90 616 ... 4 610.7 610.9 612.3 611.0 613.. 6 618.0 623 .. 3 629.3 622.6 625 .. 2 624.7
20 22 589.0 90 575... 7 570.2 569.9 510... 9 575.1 511.7 575.6 580.5 586.0 579.5 582.4 582.4
21 22 534.. 0 .0 543.2 537.0 536.3 536 ... 3 538.8 535.0 538.4 542.6 546.4 540.0 542.6 542..6
22 22 479.0 90 473.8 468.5 467.8 467... 5 468.9 465... 3 467.6 469.8 412.8 465.8 466.3 463.7
23 22 410.0 90 461.1 457.7 458.1 458.4 460.2 458.0 460.9 463 .. 9 468.3 463... 2 465.6 466.1
24 22 355.0 90 428.3 424.1 423.7 423.. 4 424.4 421 ... 0 423.8 425.6 429.3 424.1 425.9 425 .. 9
25 78 644.0 150 609 .. 6 603.4 603.4 605.0 609.5 607.0 612.3 613 .4 619.9 612.5 6L6.0 618.1
2. 78 589.0 150 572.. 2 566.3 566.5 561.. 6 570.9 569.0 573.0 574.4 580.1 573.2 576.5 578.6
27 78 534.0 150 537.3 531.2 531.1 531.6 534.1 532.0 534.2 536.0 540.5 533.4 536.0 537.4
28 78 479.0 150 470.6 465.0 464... 2 464.9 465:8 463.9 464.5 465.8 468.7 461 .. 6 463.0 462.0
29 78 410 .. 0 150 465.5 459... 8 459.7 461 ... 1 463.5 462.0 463.3 465.1 469.4 463.. 0 466.1 467.1
30 78 355.0 150 440.3 433.6 433.4 432.8 433.9 432.0 432.0 432.8 435 .. 5 428.9 430.1 431.0
31 110 64"".0 30 596.Z 592.. 1 597.0 599.8 605 .. 5 604.2 608.6 613.9 62iJ .. l 613.1 617 .. 0 618 ... 8
32 110 589... 0 30 564.5 561.1 565.. 1 567 ... 4 573... 2 511.5 574.. 9 580.3 586.2- 580.3 583.3 585.0
33 110 534.0 30 533 .. 6 530... 0 533.0 534.8 539 ... 8 536.9 540.0 544.9 549.9 544 ... 4 541.oJ 547.9
34 110 479.0 30 483 .. 9 479 .. 2 480... 5 481 .. 2 483.8 478.8 479.2 481 .. 4 483.4 475 .. 8 475.4 472.5
35 110 410... 0 30 497 ... 7 4'B... 2 494 .. 6 496.2 500.0 495.1 497.0 501 .. 3 504.9 499.9 501.8 501.8
36 110 355.0 30 468.6 462.. 8 463.3 463.7 466.3 461 .. 0 461.4 465.3 468.0 462.7 463.7 462.7
37 42 644.0 150 613.3 607.6 609.2 610.9 617.2 613.1 614.4 620 .. 3 625.0 618.1 6.21.9 621.2
38 42 589.. 0 150 5.75.5 570.0 571.4 572.3 577.9 573.. 6 514.7 579.8 584.6 571.4 SÖ 1. 5 580.3
3' 42 534.. 0 150 542.2 536.8 538.1 537.9 543.0 538.. 8 539.1 543.7 548.2 540.9 544.7 543.3
4D 42 479... 0 150 472.2 467... 8 468.. 7 468.2: 472.1 468.1 467.3 469.8 473.3 465.3 466.3 462.0



., ~2 -410.0 150 462.Z 458.5 458.. 8 45~.3 .ft.63.5 46Q.3 460.... 463.5 468.5 4.61.8 464... 7 463.0., ltZ 355.0 150 433.2 -428.9 428.1 428.4 430 .. 4 lt21.Z 421.0 "-28.'9 433.3 426.7 429.0 426 .. 2

.3 62 6"'4.0 30 583.0 578.0 578.9 581 ... 2 586.4 584.4 585.0 587.. 1 593.7 585.9 589.Z 587.3•• 62 589.0 30 550."" 545.0 544.1 546.8 550.3 ~7.7 548.2 549.1 554.6 547.0 550 .. L 547.7•• 62 534.0 30 625.1 619.& 620_5 623.L 628.5 626.6 621.6 630.4 637.3 629 .. '0 632 .. 1 629.7•• 62 4,19.0 30 482.5 478.0 417.0 477 .. 9 480.0 476.9 -417.0 415 .. 1 479.4 412.5 471.. 6 1,.66.3
47 62 410.0 30 471. L lt72.6 472.6 473.0 416. L 4741 .. 1 475.2 lt73.9 479.2 473.1 41"'.4 411.8•• 62 355.0 30 lt45.4 440 .. 0 439.6 438.8 441.3 438 .. 4 439.1 436.5 441.4 435.6 435.4 432.9•• 2l 644.0 150 591.1 591.9 593.7 595.8 601..9 60et.9 602.7 604.. 3 612. L 605.l 606.Z 604.1
50 23 589.0 150 554.4 550.1 551.0 552.9 558.3 55b~B 558.3 558.9 566.. 5 559.9 560~ 8 559 .. 6
51 23 53-'1.0 150 519.3 515.2 515.2 516.6 520.1 518.1 518.5 51B_7 525.. 1 518.0 51B.7 517~0
52 23 479.0 150 457.0 "'52.9 452.5 "'53.7 455.7 453.5 453.3 451 .. 8 456.. 5 4 ..8.0 ..47.7 444.9
53 i3 410.0 150 471.2 466.6 467.0 ..69.0 471.9 0410.7 472.1 47L~5 477.1 0470 .. 5 472.04 "72.2
5' 23 355.0 150 1t41.5 435.8 435.4 435.9 0438.1 435~9 435.9 434.4 439.1 431.04 432.. Z "30.9
55 114 644.0 330 591.0 585.3 587.6 590.04 593 .. 5 592.4 594.4 599.3 607.4 599.3 601.Z 597.2
56 114 589.0 330 553.2 548.. 0 549.6 552.6 555_0 553.7 555.1 560 .. 4 567.0 559.9 561~3 557.3
51 114 53... 0 330 518.1 512.0 512.9 515.2 515.6 513.7 '.515.0 518.7 5Z3.9 516.8 517.3 512.8
58 114 479.0 330 0459 .. 1 454.1 454.6 456.4 4'>6.8 453.7 454.7 457.1 460.5 453.3 451.7 445.5
59 114 410.0 330 465.7 460.9 462.7 ..... 466.5 463.9 "'66.2 469.6 04704.8 468 .. 9 469.. 6 465.9
60 114 355.0 330 437~4 432.7 ..33.8 433~7 435.0 0431.1 ..32.. 4 435~3 ..38.9 432.9 432 .. 4 427~7

61 120 644.0 '0 590.5 585.8 589.5 592 .. 5 596 .. 7 596.0 597.7 602 .. 4 608 .. 3 601.7 603 .. 6 597.9
62 120 589.0 .0 554.6 548.1 552.4 55... 5 557 .. 8 556.. 1 557.'" 561 .. 1 565 .. 8 559.4 560.8 555 .. 7
63 120 534.0 .0 527 .. 9 521.6 524.1 525.5 527_6 524.. 9 525.1 528~0 53L~1 524.5 524.8 519 .. 1
64 120 479.0 .0 478.5 471.9 413.5 473.3 473 .. 5 469.6 468 .. 7 0469.4 469 .. 7 463 .. 0 461 .. 5 453.7
65 120 410.0 '0 475.9 469.5 471.6 472.. 6 "'13.. 5 ..71 .. 3 471.. 7 413.2 475.2 470 .. 0 470.. 4 465.3
66 120 355.0 90 440.6 434.2 435.2 435.7 435 .. 5 432.8 432.. Z 432.3 432.8 427 .. 3 0426.. 7 "21.. 0
.7 97 644 .. 0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0., 97 589.0 210 554.6 549.2 551.5 554.1 557.3 558.0 558.9 560.8 564.6 5~9.Z 561 .. 5 556 .. 6•• 97 534.0 210 521.1 515 .. 7 516.8 511 .. 8 520.6 520.3 520 .. 1 520.8 523 .. 2 517.5 518.5 513 .. 0
70 97 479.0 210 460.8 456 .. 7 457.3 457.3 459.4 458.7 451 .. 6 455.1 455 .. 8 449 .. 3 448.3 44() .. 6
71 rn 410.0 Z10 455 .. 1 451.6 453.6 454 .. 2 457.. 7 451.8 458.4 457.3 459 .. 8 455 .. 3 456~5 4S1 .. 5
72 97 355.. 0 ZlQ 426~8 422.9 4204.2 424.0 426.3 425 .. 5 .tt25.3 423.2 425.0 420.1 420.9 415 .. 7
73 0 0.0 0 139.8 1041.8 143.5 146.2 146.4 146.6 146.3 142.0 141.4 140.3 142.. 2 140.. 5
7. 0 0.0 0 139.0 HO.3 140.8 141.7 140.9 137.. 7 142.4 141.8 141.6 139.9 140.. 4 139 .. 2
75 0 0.0 0 140.0 140 .. 8 142 .. 7 143.4 144.. 1 144.0 142 .. 4 1,.5.8 146.1 147.3 147.5 146.3 CO
7. o 896.. 9 0 389.2 392.. 0 396.. 0 399.7 405.1 405.7 406 .. 9 U3.5 418.4 415.0 416.4 413_0
77 o 896.9 0 388.6 386~ 0 390.3 395.3 399.6 400.7 401 .. 7 410.3 414.0 409.9 "12.7 409.8
78 o 896.9 0 394.7 394.4 399.. 5 404 .. 0 408.. 4 409.1 4Ll~9 417.4 421 .. 2 416.7 ""19.5 416.4
7. o "'30.6 270 175.. 0 177.0 118.9 181.2 183.2 183.9 185.11 182.5 183.9 184.4 185.2 165.4
'0 o 430.6 210 115.1 171.2 179.. 0 164.2 85~2 183.2 185.1 182 .. 1 183.1 183.7 184.7 184.1

" o 430.6 90 179 .. 3 181.3 182.9 184.8 180 .. 7 181 .. 2 188.9 189.3 190.8 191 .. 1 191.8 192.0
.2 o 430.6 30 175.1 171.3 119.1 181.3 182.9 182.1 184.3 185 .. 4 187 .. 1 187.3 188. iJ 188.2

" o 630 .. 6 270 264.1 265 .. 4 268.8 271.9 275~5 271.1 279.9 216.3 281 ..~ 282~O 283 .. 9 284 .. 1,. o 630.6 210 257.2 258 .. 8 262.4 266.1 270.1 212.4 215.4 273 .. 3 276.5 271 .. 3 279 .. 5 280~0

85 o 630~6 '0 262.7 264.4 268 .. 0 271.5 274.9 215.8 218 .. 6 281.7 285.Z 285.4 287.3 288.0,. o 630 .. 6 .0 269.1 270.4 273 .. 1 276.8 280 .. 3 281 .. 5 28,..3 286.6 289.6 289.7 291.3 291.6
87 o 830~6 210 326.5 321.0 331.. 6 336.1 341.0 344.0 347.5 345.8 349.. 3 3S0~ 3 352.. 5 353.0

" o 830.6 270 333.0 333.3 331.5 341 .. 6 346.2 348.. 6 351 .. 8 350.3 353.8 354.. 2 35/;>.1 356• .:1,. o 830.6 '0 327 .. 3 328.1 333.0 337 .. 5 342.3 344.2 347.8 350 .. 6 354.. 5 355 .. 0 356.. 8 357.2
.0 o 830.6 .0 338.0 338.4 342.. 1 345.6 350.0 351.5 354.5 356 .. 7 359 .. 9 359 .. 8 361.1 360.9., 0 0.0 0 139.6 140.. 9 142.0 140.. 2 141.7 140.1 140.4 141 .. 2 143~6 1"1.0 140.6 141 .. 1
92 0 0.0 0 139.6 140~9 142.0 140.2 141.7 140.1 140.. 4 141.. 2 143.. 6 141 ~ 0 1.40 .. 0 141.1



DATUM 11. 3.79

VERSUCH NR. 13 " 1. 1< 11 18 '9 20 21 22 23
DURCHSATZ IKG/S» 0.0615 0.0549 0.0496 0.0449 0.0399 0.0354 0.0318 0.0288 0.0259 0.0235 0.0207
El. ENERGIE lKW) 18.0 16.2 14.7 13.6 11.8 10.8 9.3 8.1 1.1 1.1 •• 3
WAERMEENERGIE(KW» 18.4 16.4 H.9 13.7 11.9 10.9 9•• 8.< 1.< <.9 <.0
WAERME81LANII0/0J 2.0 1.< '.1 0.' 0•• 0.9 0.3 -1.3 -2 .. 0 -1.9 -4.7
REYNOLDSlAHL_E_Q4 2.009 1.796 1 .. 62:4 1.470 1.307 1.158 1.049 0.948 0.853 0.774 0.686
DRUCKVERLUST

ll.e+Ol N/M••21
GES.X" 895.. 61"N) 4366. 3500.. 2832:. 2326. 1755. 1385. 1116. 905. 721. 584. 449.
BIS X= 102.0(KK) 740. 600. 491. 413. 320. 255. 209. 176. 141. 116. 98.
81S X: 2:36.lIK"1 896. 72:3. 605 .. 503. 389. 318. 263. 221. 198. 153. 120.
8[S x= 502.0IM"') 22:25. 1785. 1459. 1207. 925. 71,7. 609. 501. 423 .. .337. 269.
81S Xa 670.01"'") 2941. 2J.lt2. 1922. 1577. 1195. 972. 780. 654. 548. 434. 345.
BIS X.. 736.11 "'M) 3590. 2864. 2353. 1935. 1464. 1 1 83. 956. 798. 6 72. 539. 428.
81S Xz 866.0(MM) 3910. 3103. 2556. 2109. 1612. 1310. 1055. 881. 740. 593. 479.
EINTR.ORUCK (BAR) 12.51 12.53 12.58 12.60 12.65 12.65 LZ.64 12:.63 12.63 12.62 12.61
EINTR.TEHP. GRADe 141.3 HO.3 139.8 138.8 lloO.O 138.8 138.1 138.2 137.8 136.9 135.5

TE R AX R'O T
NR NR. POS POS

(,14M) I GROIGRAO e

1 83 644.0 270 611.3 610.0 611.9 616.9 606.4 614.5 602.9 611.7 610.7 614.0 1)14.0
2 83 589.0 270 571.8 570.9 572.8 578.3 569.1 578.0 567.2 516.7 575.5 518 .. 0 576 .. 8
3 83 534.. 0 270 524.5 523.7 525.. 1 530.5 522.2 53G.5 520.6 528.7 526.5 527 .. 7 523 .. 9

• 83 479.. 0 270 450 .. 7 446.'il 445.3 447 .. 8 437.4 441.8 430.8 434.2 429 .. 6 428.6 423 .. 3• 83 410.0 270 490 .. 1 488.3 489.5 495.4 486 .. 4 495.4 484.7 492.8 490.9 493 .. 9 492.1• 83 355.0 270 441.3 439.1 439.9 445.0 436.8 411-•• 5 434.7 441.2 438.1 438.7 433.9
7 91 644.. 0 210 624.0 622.4 622... 5 627.e,l 617.0 625~1 611 .. 8 619 .. 2 616~. 619.6 618 .. 0
8 91 58'il .. O 270 583.3 583.1 583 .. 6 589.8 580 .. 6 589.. 8 578.2 586.1 584.4 588.. 6 586.0
9 91 534.0 270 546.5 546.4- 546.9 553.0 545 .. 2 554 .. 8 544.0 551.8 548.8 551.3 545.5

10 91 419.0 270 467 .. 9 464.9 461.4 "'62 .. 8 451.5 454~8 442.4 444 .. 8 438 .. 6 438 .. 3 431.0 '"11 91 410.0 270 499.4 499 .. 5 498.9 504.. 5 496 .. 0 505.7 493 •• 500.1 496 .. 8 501 .. 7 500 .. 0 '"12 91 355.0 270 457~9 458 .. 3 457.1 .62.5 454.7 464.3 453.2 .59.7 456.4 459.3 454~2

13 7 6.4.0 30 624~5 624.1 623.4 631.9 621.5 632.6 618 •• 623 .. 1 619.9 622 .. 7 6l7.1
14 7 589.0 30 577.4 578~2 578 .. 5 587.1 579.4 591.7 519.4 585.8 583.5 587.4 56.2.5

" 7 534.0 30 535.0 536.. 3 536.8 545.7 538.4 550.6 539 .. 1 545.3 542.9 546.4 539.4,. 7 479.0 30 454 .. 3 453.0 450 .. 4 455.0 445 .. 6 451.4 .38.7 438 .. 8 "'33.0 432.1 41.1.8
lT 7 410.. 0 '0 471.4 473.0 474 .. 1 482 .. 7 475 .. 8 487.4 416.3 480 .. 9 419.0 482.0 477.. 4
18 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1. zz 644 .. 0 90 625.4 625.7 626.5 634.5 623.9 637 .. 1 620.3 625.8 62:3.2 626 .. 2: 611:1.7
20 22 589.0 90 582.6 582.9 584 .. 8 592.6 583 .. 1 597 .. 3 581 .. 5 587.2 585.6 589.3 584~1

21 22 534 .. 0 90 543.2 543 .. 1 545.2 553.0 544.5 559.3 544.9 552 .. 3 551.8 554.8 547.6
22 22 479.. 0 90 461.5 458 .. 4 4'57 .. 5 460.3 449.5 45b .. 8 441 .. 6 442 .. 0 437.1 434.8 424.7
23 22 410.0 90 ""67.1 467.2 468.9 475.1 468.2 481 .. 5 467.1 .72 .. 6 471.5 413.0 468.5.. 22 355.0 90 4-26.5 426.0 427.. 6 .33.. 6 427.1 439 .. 2 426.0 Bl.0 430.. 0 430.9 425 .. 2
2' 78 644 .. 0 150 618.3 616.8 616 .. 8 623.5 612.3 626.. 5 606_9 613.6 611 .. 5 612.1 604 .. 8
2. 78 589.0 150 579.3 577.. 7 518 .. 1 585.1 575.1 589.5 '57".9 518.3 576.4 577 .. 3 570.7
27 78 534.. 0 150 538 .. 1 536.5 537.0 542 .. 7 534.2 547.. 8 530.9 538 .. 5 537 .. 1 538.0 531 .. 0
2. 78 419.0 150 460.9 456.0 454.4 454.e,l 444.6 451.0 4]4- .. 5 436 .. 2 431.5 427.7 418.3
29 78 410.. 0 150 469.4 468.8 470.4 474.9 468• .3 480 .. 9 .65.0 471.8 470.9 471.0 465 .. 7
30 78 355.0 150 431.2 429.8 431 .. 1 434.6 427.7 439.. 0 423.5 430 .. 0 428.1 428 .. 0 421.7
31 110 644.0 30 619.1 618 .. 9 620. L 627.0 618.7 634 .. 0 614.4 623 .. 0 623.0 625.5 620.6
32 110 589.0 30 585.4- 585.5 586.. 9 593 .. 8 586.7 601 .. 5 582 .. 9 591.5 592 .. 4 594.5 589 .. 5
33 110 534.0 30 548.6 549.2 550 .. 8 557.4 551.5 566.3 548.0 555.4 554 .. 6 554 .. 8 547.4
34 110 .79.0 30 469 .. 3 466.4 464.7 466.2 458.5 466.2 448.5 450 ..8 "7.S .45.3 431.7
35 UO Itlo.o 30 502.0 502• .3 503. a 509.9 504.7 519.7 499.7 508.1 508.7 511 .. 5 501 .. 5
36 110 355.0 30 462.7 .62.6 463.8 .68.6 464.0 476 .. 6 458.3 464.6 "'63.8 463 .. 8 457.3
3T 42 644.0 150 621 .. 6 621.0 622 .. 5 628.4 621• .3 638.5 613.9 622.8 621.3 622 .. 5 617 -3
38 42 589.. 0 150 581.6 581.3 583.9 590 .. 5 584.8 602.7 580.5 589 .. 6 589 .. 1 591 .. 4 587 .. 7
39 42 534.0 150 541, .. 4 544.. '5 547.. 3 554 .. 4 549 .. 4 561 .. 0 546.. 1 555 .. 4 554.9 556.2 550.6
'0 42 479 .. 0 150 461.1 458.2 457.6 459.5 451.8 461.1 441.9 441,.8 439.7 436.8 428.6
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DATU'" 17. 3 ... B

.... ERSUCH ~R. , , 3 4 • • 7 • 9 10 11 12DURCHSATZ IKG/SI 0.2607 0.2367 0... 2106 0.1898 O.169~ 0... L5L6 0.1371 0.L222 0.L067 0.1018 0.0928 0.0830
EL. ENERGIE (K;WI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
REYNQlDSZAHL.E-04 11.426 10.360 9 ..233 8.308 7.434 6.674 6 .. 032 5.400 4. 72ft. ~.487 4.095 3... 666
ORUCK;....ERlUST

Il.E+Ol N/"'''ZI
GES.X'" 895.601HI 46013. 38079. 30675. 24938. ZOOLI. 16098. 13130. 10554. 8140. 7524. 6317. 5102.
61S x= 102.. 01"'1'1) 10334.. 8552. 6896. 5631. 4506. 3631 ... 2q66. 2381. 18~1. 1693. 1427. .1.162.
fHS x .. 236.. 1IMHI 11693. 10052. 8146. 6584. 5331t. 4287... 3521. 2834. 2209.. 2006. 1693. 1412.
BIS X" 502.00"'0 27161. ZZ8S0_ 18417.. 14961. 12041. 9641. 7904. 6355. 4898.. 4497. 3768. 3094.
BIS X= 670_0(HHI 33935. 2~45. 22944. 18583. l't991. 12019. 9880 .. 7883. 6100.. 5596. 4682. 3831.
515 X= 736.lIHHJ 39541. 33079. 26648. 21591. 17395.. 13939. 11439. 9131. 1062. 6479'. 5426.. 4429.
BIS X= 866.004141 41570. 34771.. 28030 .. 22725. 18320. 14693. 12088. 9629. H62. 6853. 5H2. 4699.
EINTR.QRUCK (BARI 12.01 11.99 11 ..97 11.95 11_94 11.94 11.94 11.95 ll.94 12.00 11.98 11.97
EINTR... TEMP. GRADC 92.. 7 93.6 92.5 93.3 91.9 90.6 91.1 88.3 87.8 89 .. 5 89 .. 1 88.7

TE R AX R.O T
NP: NR. pas POS

IH"J I GADJGRAD C

, 83 64oft.0 21Q cH.2 91 ... 1 90.8 90 .. 2 89.8 88.1 88.3 86.6 85.6 89.4 89.4 87.1, 83 589.0 270 91 .. 2 91.0 90.7 90 ... 3 89.9 88.0 88.3 86.7 85.7 89.5 89.5 87.1
3 83 531t.O 210 91.3 90.9 90.5 90.4 89.9 88.0 88.2 86 .. 9 85.7 89.3 59.4 Cl 7.1
4 83 479.0 210 91.3 90.9 90.6 90.5 89 .. 8 67_8 88.1 87.0 85. ö d9.4 89.5 81.1• 83 410.0 270 9L.l '90 .. 9 90.7 90.6 89.7 81.5 87.7 87_0 85 .. 8 89.2 8'9.3 81.0• 83 355_0 270 90 .. 8 90.9 90.8 90.3 89.8 81.3 81.b 86.9 85.8 89.2 39.3 81.1
7 91 6ft.0\.. 0 270 .90.4 90.6 90.2 89 ... 8 89.7 87.2 87.6 86.5 85 .. 8 89.1 8"_2 87.1• 91 589.0 HO 90.1 90.5 90... L 89.6 89.9 87.3 87.5 86.4 85.7 88.9 8~.O 87.1
9 91 534.0 270 90.1 90.6 90.1 89_5 89.9 87.. 4 87.5 86.3 85.7 1:18.9 8d.9 81 .. 3

'0 91 479.0 27(1 90.0 90.7 90.0 89.. 4 89.9 87.. 2 87.6 86.0 85.4 88.6 aa.1 81.2
11 91 410 .. 0 270 90 .. 1 90.. 8 90... 2 89.5 89.5 86.9 88_0 85.6 85.0 88.4 88.9 87.~ '"12 91 355.0 270 90.4 90 .. 7 90.1 89.6 89 ... 5 86.9 88 .. 3 85 .. 3 1:15 .. 1 88.6 89.1 87.7 ..
13 7 644.0 30 92_3 92.3 92.5 91.9 91 ... 8 89.9 90.0 87.1 86.8 89.6 89.4 88.5
'4 7 589.0 30 92 .. 4 92.2 92... 6 91_9 91 ... 8 89.9 90.3 87.8 86 .. 7 89.8 89.3 88.7.. 7 534.0 30 92_4 92.0 92.5 91.7 91.8 89.7 90.4 87.9 86.7 89.8 89.1 88.1,. 7 479.0 30 92.7 92_7 93.0 91 ... 8 91.5 89.. 5 90.6 88.2 860.7 90.1 89.1 88.8
11 7 oftl0.0 30 93.0 92 .. 9 93.. 2 91_7 91.0 89.5 90.5 88.1 86.7 90.1 89.0 88.5,. 7 355.. 0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
'9 22 6't0\.0 90 92.1 92.6 92 ... 5 91.5 91_1 89.7 90.4 88.1 86.4 90.0 89.5 88.5
'0 22 589.0 90 92 ... 6 92.6 92.4 91 .. 5 91.4 59.7 90.. 2 88.0 86.) 90.0 89.4 ö3.3
21 22 534.0 90 92.5 92.9 92.. 5 91.5 91.6 89.7 90.2 87.8 86.3 90.3 89.6 85.2
l2 22 4.19.0 90 92.6 93.1 92.5 91_ 7 91 .. 8 89.9 90.1 87.8 86.7 90.6 89.9 88_2
l3 22 410.0 90 92.4 93 .. 0 92.3 91.8 91.8 89.. 9 89.9 87.6 86.9 90.. 1 90.0 ö8.0
14 22 355.0 90 92.5 92.9 92.1 92.0 91.7 90.0 89.7 87.6 87.0 90.6 90.0 88.0
Z' 78 6044.0 150 92.7 93.0 91.9 92.0 9L.7 89.2 89.3 86.9 86.8 89.8 89.6 88.2,. 78 589.0 150 92.7 93.1 91.9 92.1 91.7 89.0 89.3 86.8 86.6 89.8 89.5 88.2
21 78 534.0 150 92.6 92.7 91.9 92.1 91.4 88.7 89.2 86_9 86.4 89_8 89.3 88.3,. 18 479_0 150 92.3 92 .. 5 91 ... 9 92.1 91 .. 0 88.6 89.2 87.0 86.3 90.0 89.2 86.3
'9 78 410 .. 0 150 91.9 92.6 91 .. 5 91.9 90.9 88.1;> 89_2 87.1 86.1 89.9 88.9 88.2
30 78 355.0 150 91.7 93.0 91.2 92.2 90 .. 9 89.0 89.7 87.8 8=5.9 89.9 88.6 88.1
31 110 644.0 30 92.4 93 .. 3 93.2 93.0 91 ... 8 91 ... 0 90.7 89.. 7 87.5 90.1 89.5 87.5
32 110 589.0 30 92.5 93.4 93.2 93.0 91.9 91.2 90.9 89.7 d7.4 90.1 89.5 81.4
33 110 534.0 30 92.7 93.3 93.4 93.1 92 .. 0 91.2 91.0 89.9 87.4 90.0 89.5 87.4
34 110 479.0 30 92.9 93.0 93_4 93 ... 1 91 .. 9 9L.2 90.9 89 .. 7 87.3 89 .. 9 89.4 87.2
35 110 410.0 30 92.7 92.9 93.5 93 ... 2 91.7 91. ft. 90.8 89_6 87.4- 90 .. 1 89.4 87.3
36 110 355.0 30 92.6 93.0 93.3 93.2 91.6 91. L 90.4 89.4 87. ft. 90.1 89.2 B7.3
37 42 60\4.0 150 93.1 CH.5 93.2 93_2 91.4 91.2 90.6 89.5 87.3 '10.6 89.3 ts1.9
3. 42 589.0 150 93.4 93.. 7 93... 4 93... 2 91.2 91.0 CilO.5 89 .. 5 87 .. 5 90.7 89.4 88.2
39 ""2 534.0 150 90.0 90.6 90.6 90.7 88.9 89.0 88.7 88.1 86.6 88 .. 8 87.5 86.7
40 4l 419.0 150 eH.7 93.8 93 .. 1 93 .. 8 91.1 91.4 90.2 89.9 88.. 1 90.4 89.2 88.4.. ft.2 410.0 150 93.6 94... 2 93.7 94.2 91.4 91.6 90.0 90.0 88.3 90.2 89.5 88.7
4Z 42 355.0 150 93 .. 4 94.6 93.2 94.2 91.8 91.6 90_0 90.1 88 .. 2 90. CI 89.5 88.6
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DATUM 17_ 3 .. 79

VERSUCH NR. 13 .. 15 1. 17 1. .. 20 21 22 23 ,.
DURCHSATZ IkG/S' O.07~9 0_0671 0.0604 0.0541 0.0488 0.0442 0.0393 0 .. 0350 0.0315 0.0281 0.0255 0.0231
EL. ENERGIE lKW) 0.0 0.0 0.0 0_0 0.0 0.0 0.0 0_0 0.0 0.0 0.0 0.0
REYNOLDSZAHL*E-O~ 3.322 2.987 2.696 2 ..424 2.185 1.987 1.786 1.592 1.435 1.280 1.. 164 1.058
DRUCKVERL UST

(L.E+Ol N/I1**2J
GES.X a 895.61"'NI ~158.. 3376. 2758. 2193. 1776. 1464. 1091. 845. 679. 523. 412. 326.
61S X.. 102.0[.l"NI 954. 774.. 627. 511. 423. 352. 270. 220. 181. 144. 121. 100.
BiS x- 236.1(11"1) 1162. 939. 166. 625. 507. 429. 336. 271. 226. 186. 154. 126.
BIS x.. 502.01/'11'1' 2537. 2055. 1677. 1350. 1103. 918. 704. 562. 459. 370. 305. 250.
81S x'" 670.0(1'1"'1 3146. 2523. 2055. 1662.. 1357. 1114. 862. 688. 561. 4~8. 363. 296.
81 S x- 136.1 [.1'1"" I 36~0. 29H. 2380. 1922. 1565. 1285. 999. 798. 652. 522. 424. 347.
BIS x- 866.0'''''''1 3856.. 3106. 2532. 2048. 1673.. 1374. 1057. 8·n. 692. 559. 453. 37Z.
EINTR.DRUCK (BARI 11.95 11.94 11.93 11.9Z 11.92 11.9Z 11.96 11.97 11.98 11.98 11.99 11.99
EINTR.TEHP. GRADC 86.5 8~.~ 83.1 81.2 81.7 79.8 75.1 74.6 73.2 7Z.4 71.6 69.8

TE R .. RAO T
NR NR. P05 POS

(MMI (GRDJGRAO C

1 83 644.0 270 86.6 85.2 84.. 1 82.3 81.7 81.1 75.6 75 .. 0 73.9 73.9 7Z.09 72.4
2 83 589.0 270 86.7 85.3 84.1 82 .. 3 81.7 81.1 75.(> 75.0 74.0 13.9 72.8 72.4
3 83 534.0 270 86.6 85.3 84.0 82.2 81.6 81.1 75.7 75.0 74.1 73.9 7Z.9 72..3• 83 ~79.0 270 86.5 85.3 83.9 82.1 81.6 81.1 75.(> 75 .. 0 74.2 73.9 72.8 72.3
5 83 410.0 270 86.3 85.2 8).5 81.9 81.4 80.8 75.4 74.8 14.0 13.7 72.6 72.l• 83 355.0 270 86.2 85.2 83.4 81.8 81.3 80.8 15.. 4 74.8 74.0 n.(> 72.5 72.1
7 91 64"'.0 210 86.5 85.6 84.0 82.5 82.2 81.3 75.8 75 .. 4 74.6 h.l 73.2 Tl.7• 91 589.0 270 86... 4 85.5 83.8 82.5 82.0 81.3 75.9 15.4 74.6 74.1 73.3 7Z.obo
9 91 534.0 270 86.2 85.5 83 .. 7 82.4 81.9 81.4 75.8 75.5 14.7 74.1 73.3 72.7

10 91 479.0 270 85.7 85.1 83.1 81.9 81.5 81.0 15.3 75.0 74.l B.6 72.7 ll.1
11 91 'UO.O 270 85.3 85.0 82.11 81.6 81 .. 2 81.0 75.3 75.0 14.1 7].4 72.bo 72.0 CO

'"12 91 355.0 210 85.4 85.0 82.8 81 .. 6 81.2 81.0 75.3 75.1 74.2 73.5 72.6 72. i)

I13 7 644.0 30 86 .. 3 84.6 83.2 81.7 80.8 110.. 9 1'j.07 75 .. 1 14.1 13.6 72.6 72.1.. 7 589.0 30 86.2 84.4 83.1 81.6 80.7 80.8 75.7 75.1 74.0 73.5 72.4 7Z.u
15 1 53~. 0 '0 86.0 84.2 82.9 81 .. 5 80.4 80.1 75.6 75.0 73.9 73.3 72.3 11.8
1. 7 41'9.0 30 85.9 84.3 82.9 tIl.5 80 .. 2 80.6 75.8 75.2 74.1 13.2 72.3 71~ 7
17 7 410.0 30 86.0 84.4 83-0 81.2 80.0 80.4 15.8 75.1 74.0 13.1 72.2 71.5
18 7 355.0 30 0.0 0.0 0 •• 0.0 0.0 0.0 0_0 0.0 0.0 0.0 0_. •••19 22 644.0 90 86.0 85.1 83.5 81.1 80.7 80.6 75.8 75.2 14.2 73.4 12.4 71.7
20 22 589.0 90 85.9 84.. 8 83.4 81.5 80.4 80.. 3 15.4 74.8 73.8 72.9 11.9 71.1
21 22 534.0 90 86 .. 0 84.8 83.3 81.4 80.4 80.2 75.4 74.7 73.1 7Z.8 71.8 70.9
II 22 479.0 90 86.2 85.0 83.. 5 81.7 80.5 80.2 75.6 74.7 73.8 72.8 71.9 70.9
23 22 410.. 0 90 86.1 84.9 83.5 81.8 80.6 80.1 75.6 14.5 73.7 7l.7 71.9 70.8
l4 22 355.0 90 86.1 85.0 83.5 82.0 80.6 80.2 75.7 14.4 73.8 72.7 72.0 70.9
2' 78 644.0 150 85.8 85 .. 2 83.6 82.1 80.9 80.5 75.7 74 .. 9 74.3 73 .. 4 72.5 71.6
2. 78 589.. 0 150 85.7 85.1 83 .. 6 82 .. 2 80.9 80.4 75.7 14.8 74.2 7].2 72.5 71.5
21 78 5304.0 150 85.7 85.1 83.6 82.3 80.9 80.3 75.9 74.1 74.2 73.2 72.6 71.3
2. 78 479.0 150 85.7 85.0 83.8 82.6 80.8 80.1 76.1 74.5 74.2 13.1 72.6 71.3
29 18 -410.0 150 85.7 85.0 83 .. 7 82.5 80.6 80.0 16.0 74.3 74.2 73.0 72.6 71.2
30 78 355.. 0 150 85 .. 7 84.8 83.4 82.4 80.4 80.2 75 .. 8 73.9 73.8 72 .. 7 72.2 10.d
II 110 644.0 30 86.9 85.3 84.2 83.3 81.6 80.8 76.1 75.1 14.3 73.7 73.1 72.3
32 110 589.0 30 87.0 85.3 84.2 8J.3 81.6 80.7 16.1 75.0 14.) 73.6 73.1 72.2
33 110 53"'.0 30 86 .. 9 85.3 84.2 83.4 81.6 80.. 6 16.1 75.0 N.Z 13.5 73.1 72.1
34 110 479.0 30 86.9 85.1 84.1 83.3 81.5 80.3 75.9 14.8 74.0 73.3 72.. 9 71.'l
35 110 410.0 30 86 .. 8 85.1 84.2 83.5 81.6 80.3 76.0 74.7 73.9 7].3 72.9 71.8
16 110 355.0 30 86.6 85.1 84.1 83.4 81.5 80.1 75.9 74 .. 1 73.8 73.2 72.8 71.6
37 42 644.0 150 86.4 85.2 84.0 83.3 81.1 80.2 75.8 14.6 73 .. 7 72.9 72.5 71.0
3. 4-2 589.0 150 86.5 85.4 84.0 83.3 81.3 79.9 76.0 74.8 73.9 73.0 72.6 11.1
19 42 53~.Q 150 85.1 84.. 3 82.9 82 .. 4 80.9 79.8 75.3 74.2 13.5 72.7 72.1. 70.9
40 42 479.0 150 86.1 85.2 83.6 82.9 81.3 19.8 75.7 74.4 73.5 72.4 72.2 70.3.. 42 410.0 150 86.2 85.0 83.8 8:3-0 81.4 19.9 15.8 74 .. 5 73.6 72.6 72.3 70.4
<l 42 355.0 150 86.4 84.1 83.9 83.0 81.4 79.~ 15.9 14.4 73.6 72.5 72.4- 70.3



.. 62 64..... 0 30 85 .. 5 85 .. 2 83.8 83.0 81.3 80.2 75.7 H·.lt 73.7 7l.8 72.5 70.7.. 62 589.0 30 85.. 4 85.2 83 .. 9 83.1 81.4 79.. 9 75.8 74.4 7) ... 8 72.8 72.6 70.7.. 62 534.0 30 85 .. 5 85.2 83.9 83.1 81.4 80.0 75.8 74.5 73 .. 9 72 .. 9 72.7 70.9•• 62 lt79.0 30 85.0 85.1 83.9 82.8 al.6 80.0 75.7 n.2 73.7 7Z.7 72.7 70.5
47 62 410.0 30 85.1 85.3 84.1 82.7 81.7 80.1 75.. 7 74 .. 1 73 .. 8 72.8 Tl.7 70.5

•• 62 355.0 30 85.1 85.5 8lt.2 82.6 81.9 8Q.3 75.7 74.1 73.8 72.9 7Z.9 70.5•• 2l 644.0 150 85.3 85.5 84.. 0 82.9 81.8 80.6 75.9 74.8 74.5 73.6 73.4 72.0
'0 23 589.0 150 85.2 85.5 63.9 82.8 81.9 80.5 75.6 1't.5 14.1 73.3 73.. 1 71.6
5l 23 53"".0 150 85.2 85.4 83.6 82.7 82.0 SO.5 75.5 H .. 3 73 .. 9 73.2 13.0 71.5
.2 23 479.0 150 85.1 85.4, 83.4 82.6 82.2 80.. 5 75.4 74.1 73.7 73.2 7Z.9 71.1
.3 Z3 410.0 150 84.9 85.4 83.2 82.6 82.1 80.4 75.1t 74.0 73.8 73.2 72.9 71.1
5. 23 355.0 150 84 .. 7 85.5 83 .. 0 82 .. 7 82.1 80.. 3 75 .. ~ H.O 13 .. 8 H.3 72.9 H .. O
55 110ft 6oft4.0 330 85.8 85 .. 9 84 .. 2 82.7 81 .. 5 80.6 75.9 H.8 14.2 7.). oft 73... 2 11.7
56 114 589... 0 330 85.8 86 .. 0 8.,.0 82.6 81.4 80.. 6 75.8 74 .. 8 74 .. 2 13.3 73.. 2 H.6
57 LL4 53it.O 330 85 .. 5 85... 9 83 .. 4 8Z .. 3 81.3 80 .. 5 75... 5 7"'.6 73.9 73.0 73.0 71.3
58 114 "'79.. 0 330 85 .. 6 86.Z 83.0 82 .. 4 81 ... 4 80.6 75.4 7"'.6 7"'.0 73.0 72.9 71.1
59 114 UO.O 330 85.7 86... Z 82 .. 9 82.5 81 .. 3 80.8 75.5 74 ... 7 74.0 72.9 72.9 71.1
60 114 355.. 0 330 85.5 86.3 82.6 82.3 81.. 1 60.5 75.1 74... 2 73 .. 5 7Z.3 72... 4- 70.. 6
61 120 644... 0 '0 85.8 86 .. 2 63.6 83... 1 81.7 80.8 75.6 740... 8 H.1 73.3 73.1 71.4
62 lZ0 589.0 .0 85 ... 9 86.4 83.6 8).1 81 ... 7 80... 7 75.6 74.8 7/0. ... 1 73.Z 73.1 71.3
63 120 53.... 0 '0 85 .. 9 86 ... 4 63 .. 4 83.0 81 ... 6 80.6 75.5 74.6 73.8 73 .. 0 73.u 71.1
6'" 120 479 ... 0 .0 86 ... 2 86.7 83.3 83.1 81 .. 6 80.6 75.3 74.7 73.7 72.9 73.0 71 ... D
60S 120 410... 0 .0 86.4 86.8 83.4 83.1 81.6 80'.. 5 75.3 74.9 73.6 72 .. 8 73.0 71.0
66 120 355.0 '0 86.4 86.8 83.4 82.9 81.4 80.3 75.0 74 ... 8 73.4 72.5 72.9 70.1., 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589... 0 210 86... 1 86.6 8.3.5 82.9 81.7 80.3 75.4 74.9 73... 9 13.. 3 73.2 71.4

•• 97 5H... 0 210 86 ... 0 86.6 83.. 5 8Z.6 81.6 80... 1 75.2 74.8 13.6 13.1 13.1 11.l
70 91 479.0 210 85.8 86.. 6 83.5 82 ... 4 81.6 80.2 14.9 74.5 73 .. 2 72.1 72.7 10.7
71 97 410.0 210 85.6 86.7 83.7 82.3 81 ... 6 80.2 74... 9 74 ... 5 73.2 72.7 72.6 70.7
72 91 355.0 210 85 .. 7 86.7 84... 0 82.3 81 ... 7 80.2 74.9 74.5 13.3 72.8 72.7 70.6
73 0 0.0 0 86.0 86 ... 3 84... 2 82.2 81.6 80.1 7/0..1 74.0 72.8 12.. 0 71.5- 69.&
74 0 0.0 0 87.6 83.0 83.8 8<J .. 9 82.3 80.2 75.5 75.2 73.3 72.3 72.0 69.8
7. 0 0.0 0 85.9 83.. 8 83.1 80.6 81.2 79.. 2 75.2 14.5 73 .. 5 12.8 HO' 3 70.0
7. a 896.9 0 .... 85.8 84.0 82.8 82.3 80.1 76.4 75.6 75.0 14.4 73.8 72.9 CO
77 o 896.9 0 86... 0 84.6 83.1 81 .. 9 81.4 80.1 75.7 75.1 14.2 73.7 73.3 72.4 ~

7. o 896.9 0 86.7 65.4 83.. 7 82.6 82.0 80.7 16.3 75.6 74.7 74.1 73.7 12.8
7. o 4~0 ... 6 270 87.4 86.8 85.5 84.5 83.4 82.6 77.1 76.9 16.1 75.6 75.2 74.6
.0 o 430.6 210 86.6 86.4 84.8 84 .. 0 82.9 82.1 76.5 16_3 75.5 75.1 74_ 7 74.0., o 430_6 '0 86 ... 9 86.1 84_8 84.0 83.2 82.3 77.. 0 Tb.5 75.9 75.5 74_9 1/0..';)
.2 o 430.6 '0 87.2 86.2 84.8 84_0 83.1 82.3 77.0 76.5 75 .. 9 75_4 74.8 14.0~

.3 o 630.. 6 270 87.3 86.6 85.2 84.4 83.5 82.6 17.1 76.1 76.1 75.1 75.2 74.8

•• o 630.6 210 87.1 86.6 85.2 84_4 83.5 82.6 17.2 16.8 76.2 15... 9 75.3 74.Ii

•• o 630.6 30 87.4 86_'" 85.0 84.2 83.4 82.7 77_3 76.8 76.2 15_9 75.3 75.0

•• o 630.6 .0 81.1 86.3 85.1 84.3 83.4 82.7 77.4 77.0 16.4 76.0 75.4 75.1
.7 o 830.6 210 81.5 87.0 85.7 85.1 84.1 83.3 78.1 77.6 71.1 70.8 76... 2 75.9

•• o 830.6 270 87.8 81_2 85.8 85.1 84.2 83.4- 78.0 71.7 17.1 76.7 76.3 75.9

•• o 830.6 30 81.8 81.0 85_7 65.0 84... 2 83.5 78.1 77.8 77.2 76.9 16.4 7b.l
.0 o 830.6 .0 87 .. 1 8b... '" 85... 1 84.4- 63_6 83.0 77.5 77.2 76.6 76.3 75.8 75.5

" 0 0.0 0 87_4 84.4- 83 .. 3 82.8 81_0 79.6 76.1 74.9 73.3 13.2 70.. 6 70.9
'2 0 0.0 0 87 ... lt 84... 4 83_3 82.8 81.0 79.6 76.1 74.9 13.3 13.2 70 .. 6 70.9



OATUI'I 15. s. n

VERSUCH NR. 1 2 • • • • 7 8 •DURCHSATZ U!;/SI 0.0154 0.01~6 0.0129 0.0114 0.0101 0.0091 0.0082 O.007~ 0.0067
EL. ENERGCE lKW) 21.2 19.9 17.6 16.. 1 14.9 H.l 13.3 12.6 12.2
WAERMEENERGIEIKW) 21.4 20.0 17.5 15.7 14.3 B.3 12.5 11.8 11.1
WAERME8ILANZ(0/0J 0•• 0.' -0.8 -2.5 -3.9 -5.2 -5.9 -6.5 -8 .. 8
REYNOLDSZAHL·E-Oft 0.489 0.463 O.~10 0.360 0.. 320 0.286 0.256 0.229 0.205
DRUCKVERLUST

Il.E+Ol N/M"2J
GES.X" 895.6(I'IM) 3876. 3501. 2834. 2330. 1949. 1662. 1401 .. 1203. 11130..
BIS X" 102.0(MI'IJ 6B3.. 617. 503. 401. 335. 2Bl. 236. 199. 167.
BIS X'" 236.1(MH) 844. 773.. 626. 518. 439. 364. 308. lS1. 214..
8IS XZ 502.. 0IMM) 1925. 1749. 1~07. 1160.. 975. 822. 696. 586. 496.
8IS X" 670.0(H") 2444. 2218 .. 1795. 1494. 12:41. 1050. 906. 765. 659.
BIS X" 716.UMI'I) 3013. 2729. 221Q.. 1836. 1529.. 1298. 1117.. 948. 826.
BIS X" 866.01"1'1) 3341. .3035. 2455.. 2053. 1722. 1471. 1276.. 1085.. 938.
EINrR.. ORUCK I BARJ 6.87 6.87 6.87 6 .. 87 6.88 6.88 6.89 6.90 6.91
EINTR.TEMP. GRADC 98.8 99.4 100.4 99..8 101.0 101.3 99.7 99.6 100.0

TE • AX .AD T
NR NR. POS POS

(1111'11 (GRDJ GRAD C

1 83 644.. 0 270 608.2 601.4 593.2 594.5 597.3 599.6 601.9 608.4 613.7
2 83 589.. 0 270 550.. 2 544.. 1 536.7 538.7 542.5 545.2 548.9 557.. 5 565.0• 83 534.0 270 474.. 1 468.1 ~61 .. 0 463.1 466.9 411 .. 2 477.4 488.. 9 500.4

• 83 479.. 0 270 375.. 0 372.5 371.7 379.9 391.2 405.4 oilt22.4 435.. 5 444.6

• 83.ltl0.0 270 4&8.0 461.9 ft.54 .. 2 453.4 453.5 ft.53.9 451.5 451.. 4 450 .. 4

• 83 355.0 270 387.6 382.3 375.0 373.8 373.7 374.6 373.1 374.. 3 374.. 5
7 91 64,,".. 0 270 622.3 615.. 3 606.8 608 .. 9 609.8 612.3 613.. 10- 617.8 619.5

• 91 58910 270 571.2 564.5 556.. 4 558.. 9 560 .. 0 562.3 564.3 568.9 512.0

• 91 534.0 270 505.5 498.9 490.. 3 492.8 494.. 7 497.4 500.. 2 506.4 514.4
CO10 91 479.0 270 386.5 383.7 381.. 3 388.8 398.4 414-.7 437.9 453.2 462.8 <J)

11 91 410.0 270 491.. 9 ft.86.1 475.0 474.3 472 .. 3 oilt7L.. 4 468.. 5 467.1 464.Z
12 91 355.0 270 418.5 413.2 403.2 402.7 400.9 400 .. " 398.2 397.1 394.5
13 7 644.0 .0 620.4 619.5 612 .. 5 615.7 615.7 617.0 616.0 619.. 7 621.9,. 7 589.. 0 3D 565.4 561.9 551.2 554.4 555.1 557.. 4 557.8 502.2 565.7
15 7 534.0 'D 10-910- .. 0 488.6 ""76.0 477.4 477.6 479.9 481.0 486.0 491.3,. 1 479 .. 0 30 354.. 9 351.8 344.2 347.. 6 35Z.6 363.0 380.3 400.. 6 416.2
11 7 410.0 .0 ,,"57.5 457.. ,," 453.. 1 459.. 5 460.4 462.. 2 458.9 457.5 454.6,. 7 355.0 .0 0.0 0.0 0.0 0.0 0.0 O. D 0.0 0.0 0.0
19 22 644.0 .0 629.4 629.1 619.8 624.2 621.8 623.6 623• .1. 626.3 628.3
20 22 589.0 .0 570.8 567.1 555.4 559.. 6 559.1 562.3 563.6 568.2 571.8
21 22 534.0 .0 501.3 lt95 .. Z 481.4 483.. 7 483.0 486.9 489.4 ,,"95.Z 502.0
22 22 479.0 '0 354.4 351.7 345.7 351.2 358.5 375.0 400.8 ,,"21.8 443.7
2' 22 410.0 '0 444.5 ft.46 .. 4 41t7.7 456 .. 9 457.8 460.1 458.1 457 .. 1 453.2,. 22 355.0 '0 38ft. .. 8 382.7 376.. 9 380.. 3 379.7 381.9 381.7 381.7 379.3
2. 78 644.0 150 611.2 610 .. 1 601.9 608 .. 9 607.9 612.. 3 612.7 616.7 618.4
2. 78 589.0 150 557.. 5 553.5 542.8 510-9.3 549.2 554.6 556.6 561.5 564.3
27 78 534.0 150 493.3 487.5 47oilt.9 479 ... 5 479.5 484.8 488.2 49,,".2 499.72. 78 "79.0 150 357.. 5 353.8 347.0 355.0 361.8 381.6 408.5 429.8 443.1
2. 78 410.0 150 440.8 441.7 441.7 ft.54.7 456.2 460 .. 0 458.9 451.8 454.0
.0 78 355.0 150 387.1 384.6 378.. 8 384.. 9 384.8 388.0 387.8 387.2 384.5
31 110 &4~0 '0 625.4 617.9 600.5 602 .. 5 601 .. 1 606.4 607.1 610 .. 8 614.1
32 110 589.0 30 576.9 569.4 553.1 554.9 553.. 5 558 .. 1 559.2 563.8 568.8
33 110 534.0 '0 504.5 497.8 483.8 485.3 484.8 490.. 9 493.8 500.6 509.5
34 110 479.0 30 395 .. 1 392.7 386.0 391.6 398.. 5 411.2 423.3 439.3 453.2
35 110 ,,"10.. 0 '0 489.8 483.6 10-68.7 468.4 464.. 7 466.7 464.4 462.5 461.2
36 110 355.0 .0 417.8 412.4 399.8 398.. 7 3'95.6 391.. 2 395.4 393.. 7 392.5
37 42 644.0 150 624.2 622.. 3 612 .. 0 617.4 613.1 617.0 617.7 618.5 621.4

•• 42 589.0 150 571.2 566.. 6 553.. 6 557 .. 7 554.9 560.0 561.8 564.. 0 568.1
39 42 534.0 150 377.5 380.5 380.1 385.8 383.4 385.6 385.8 383.4 384.2
'0 ,,"2 479.0 150 362.7 360.6 354.9 360.4 367.2 384.7 406.. 1 426 .. 6 1043.3



" 42 410.0 150 "9.. 7 451 .. 7 450.9 461.1 461.1 464.. 5 463.3 459.2 4S5 .. 6.. 42 355.0 L50 393.9 391.8 384.0\- 387 .. 2 386• .t,. 388.7 388.. 6 386.2 383 .. 9
43 62 6"'4 .. 0 ]0 578.3 573.1 560... lt 56"".3 559.8 564.4 567.6 569.. 2 574.4•• 62 589.0 >0 509.2 502.5 488.5 1t90... 5 486.5 490.4- 495.0 499.6 507.9
OS 62 534.0 ]0 636.4- 632.. 9 622.4 627.5 621.3 624.8 626 ...8 627.0 631.1•• 62 /io79.0 ]0 ....] 362 .. 0 356.9 363.7 369.5 387.8 408.7 427 .. 7 443.8., 62 "'"10.0 ]0 457.2 456.8 456.9 466.4- 464.. 1 466.7 464.9 460.6 458.3•• 62 355.0 ]0 399.2 394.9 390.. 0 393.3 390.0 392.0 390.. 9 387.9 366.8•• II 644.. 0 150 606.8 600.9 593.2 599.7 596.6 602.4- 601.1 60B.9 615.1
'0 23 589.0 150 548.3 5U.6 533.9 539.. 4 531.5 543.8 549.6 553.3 561.3., 23 534.. 0 150 419.2 471.8 lt63.9 461.9 466 .. 4- 471.9 477.2 482 .. 5 4n.4
'2 23 479.0 150 358.8 354.6 353.2 360.1 36'1-.9 371.2 394.0 411.7 431.0
53 23410.. 0 150 456.9 452.5 45Z.0 460.1 457.8 460.7 460.. 9 458.1 457.2•• 23 355.0 150 387... 0 382... 2 379.. 3 383.2 380.. 5 382.6 382.. 4 381.0 381 .. 0
55 lHo 644...0 330 599.5 595.5 591.3 599.5 597 .. 8 603.6 607 .. 3 609.1 615.1
56 114 589.. 0 330 548.6 5043... 7 538.1 ..... 5044.1 550.4 55"".1 557 .. 2 564.3
57 114 534.. 0 330 479 .. 2 473.. 2 465.. 3 0468.6 468 .. 1 473 .. 5 478 .. 6 483.0 4'ilZ .. 4
58 114 ~79.0 330 355.3 351 .. 5 346.6 351 .. 1 357.1 371 .. 0 389.8 410.8 434 .. 8
59 114 410 .. 0 330 450.4 446 .. 9 442 .. 9 448.7 447.8 450 .. 9 451 .. 2 450.1 450 .. 9
60 IH 355.0 330 385.2 381.1 374.6 376.2 374.5 376.. 8 377.. 2 ]77.1 378.3
fll 120 644.. 0 '0 600.4 596.7 593.0 601.4 599.7 604 .. 6 601 .. 5 608.7 614.6
62 120 589.0 '0 501t7.2 542.. 5 536.7 544 .. 4 543.4 548.. 5 551.5 553.7 560.6
63 120 534.. 0 .0 480.2 47ft.8 467.2 472.0 "'71.5 ot,.76.1 479.3 483.9 493.6
64 120 479 .. 0 '0 372 .. 0 370.2 369.0 377.. 6 385.0 398.. 4 412.2 "'24.8 4-40.0
65 120 -\10.. 0 '0 44bo .. 0 "'42.8 438.5 444.1 0442.2 445 .. 0 445 .. 5 444.9 446.5
66 120 355.. 0 .0 376.4 372.3 366.7 3f18.7 366.5 31!.7.7 367.3 367.6 369.2
.7 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 97 589.0 210 550.0 547.0 542.6 547.9 545.5 549.6 554.0 558.9 567.8

•• 97 534.. 0 210 485 .. 3 480.9 414.4 477.6 475.7 ot,.1~4 4-a3 .. 3 489.8 500.9
70 97 479.. 0 210 351.7 348.7 345.4- 349.9 353.3 363.4 377.3 394.4 414.9
Tl 97 410.0 2LO 441.9 441 .. 6 444.2 452 .. 8 451.8 454.1 453.7 453.6 455 .. 6
72 97 355.0 210 381.9 379.3 n7.0 380.6 378.3 379.7 378.9 379 .. 4 381.2

" 0 0.0 0 98.1 99.5 102.1 102.8 104.. 9 102.7 100.7 99.6 100.4.. 0 0.0 0 95.3 95 .. 1 94.0 91.7 94.1 97.0 93 .. 8 93.8 96.6
7' 0 0.0 0 102.8 103.7 105.1 104... 9 104.1 104.1 104.5 105.2 103.0 '"7. o 896.9 0 370.4 367.4 366.2 373.7 378.6 389.8 4-00.9 '0-1'0-.5 4-28.0 '"77 o 896.9 0 357.6 356.5 353.. 5 357.1 367.4 3H.7 381 .. 8 396 .. 6 409.9 I7. o 896. '9 0 368.8 366.4 363... 5 367 .. 1 374.8 383.9 39",.6 406.9 422.1
7. o 430.6 270 138.4 139.6 142.9 145 .. 6 1049.0 151.5 155.0 160.4 16.:..5
00 o 430~6 210 138.3 139.6 143.3 14-6.3 1",9 .. 8 152.6 156.3 162.0 161.7
01 o 430.6 .0 143.1 144.'" 147.6 150.1 153.. 6 156.3 160.7 166.4 112.3
.2 o 430.6 ]0 141.7 143.0 145.9 147.7 151.1 153.8 L57.9 163.8 169.8
.] o 630.. 6 270 239.1 240.3 244.7 250.2 251.9 265.. 6 275.5 287.6 301.2
O. o 630.6 210 234-.8 236.3 241.5 247.7 2:55.5 263~4 273.4 285 .. 3 298.8
O. o 630.6 ]0 242 .. 0 243 .. 3 247.8 253.7 262.1 270.3 281 .. 4 293.7 307.7

•• o 630.6 .0 24-3.5 244.7 249.3 255.5 263.5 271.3 282.1 294.3 308.0
07 o 830.6 210 320.2 321.2 325.7 331.8 340... 1 348.7 359.4 371.6 384.4
.0 o 830.6 270 322.5 323.6 328.. 1 33~.2 342.7 351.0 361.2 373.4 386.. 0

•• o 830.6 '0 327.0 32:8.1 332.0 337.9 346.5 354.6 365.0 376.8 388.9
.0 o 830.6 .0 325.4 326.5 331.0 337.3 345.6 353.8 364.7 376.. 2 3ad.l., 0 0.0 0 93.5 94.2 95.7 93.2 93 .. 4 94.2 94.9 94.'0- 9'5.5
92 0 0.0 0 93.5 94.2 95.7 93.2 93.4 94.2 94-.9 94.4 95.5



DATUM 15. 5.79

VERSUCH NR. 10 11 12 13 .. l5 16 17 1
DURCHSAH (I(~/SJ 0.0059 0.0051 O.OO~S 0.0039 0.003~ 0.0029 0.0023 0.0016 0.0016
El. ENER~[E UW) 11.1 10.0 '.S 8.S 8.0 1.A 6.6 A.6 3.'
WAERMEENERGIE(KWJ 10.2 '.2 8.S 7.1 1.1 6.A 5._ 3.1 3.A
WAERMEBllANZCO/OI -8.9 -8.5 -10.8 -9.7 -11.2 -13... 5 -18.6 -20.5 -10... 7
REYNOlDSZAHl·E-04 0.180 0.157 0.13. 0.115 0 ... 098 0.083 0.068 0.045 0.047
ORUtKVERlOST

CI. E+Ol N/M••21
GES.Xa 895.6(HM) 8~8. 679. 550. 439. 35•• o. o. o. o.
61S X- 102.0(MM) 137. 107. 8•• 6•• 53. o. o. o. o.
61S X" 236.ICMM) 176. 146. 113. 'A. Tl. o. o. o. o.
61S X" 502.0(MM» UO. 334. 271. 224. 118. o. o. o. o.
81S X- 670... 0( MMI 546. 45~. 375. 294. 243. o. o. o. o.
BIS X- 736.1114"'1 696. 579. 485. 387. 321. o. o. o. o.
IU S X'" 866... O( "'MI 787. 657. 551. 440. 311. o. o. o. o.
EINTR.ORUCK (SARI 6.91 6.91 6.91 6.91 6.92 6.93 6 ...93 6.91 6.97
EINTR.TEMP... GRADC 98.6 g..... 3 9~.3 95.0 94.8 93.0 91.5 88.2 96.6

fE R AX RAa T
NR NR. POS POS

HIMI I GRDI GRAD C

1 83 644... 0 210 611 .. 7 607... 9 615.5 611.0 617.8 619.0 611 .. 6 595 .. 0 736.0
2 83 589.0 270 564.5 560.7 568.0 563.5 568.9 568.9 559.9 541.5 683.2
3 83 534.0 270 505.0 504.5 513.4 509.2 513.6 512.3 503.0 484.6 622.1
A 83 479.0 270 446.7 442.7 447.8 442.6 445.. 7 444.4 ~34.6 415.~ 510-0.4
S 83 410.0 27Q "'44.9 436.0 437.0 428.5 1t30... 0 ~2~.6 ~08.0 379 ... 2 ~99.2

I6 83 355.0 270 372.9 367... 2 368.9 362 ... 5 364.6 359.8 343.9 318.2 421.6
7 91 1\o~4....0 270 618.5 618 .. 8 627.7 621.1 625.3 6H.9 613.9 595.7 7~Z.2• 91 589.0 270 575.0 576.9 586.. 5 580.4 583.6 581.6 567.9 S~5.2 688.7 8• 91 534.0 270 522.1 524.9 535.2 531.2 535.6 534~3 520.~ 494.7 630.1

1. 91 ~79.0 270 465.1 459.4 464.6 459.3 463.4 462.9 450.2 427.4 555.9 I
11 91 410.0 270 ~56. 7 44-4.1 ~3.9 "'33.9 435.0 431.0 413.6 381.9 502.5
12 91 355aO 270 398.. 6 378.1 378.2 370.. 4 372.5 369.3 353.3 325.0 429.7
13 7 644.0 ,. 620.4 613.1 624.4 6L9.. 2 626.9 630.3 623.1 614.5 623.3.. 7 589.0 '0 566.4 561.5 573.6 568.5 574.2 576.2 567.7 556.0 567.8
15 7 534.0 3. 496.6 498.2 50.9 510.4 5l6.4 517a9 509.. 3 495.4 502.2
1. 7 479.0 30 428.1 428.2 440.0 434.9 439.2 ~40.0 431.7 419.5 418.3
17 7 ·UO.O 30 ,"6.7 431.5 4.31.7 420.1 419.2 413.8 396.1 366.8 362.3
18 7 355.0 30 0.0 0•• ••• 0.0 0.0 0.0 0•• 0•• 0.0
l' 22 644.0 .0 627.0 618.1 631.5 625.3 632.3 6H.8 627.1 617.1 622.8
20 22 589.0 •• 573.1 569... 2 582.3 575.5 580.1 579.9 569.1 55"".6 564.1
21 22 534.0 •• 509.0 509.7 526.8 521.8 527.9 526.1 513.3 49].3 497.8
22 22 479.0 •• 449 .. 9 ~43. 7 453.3 446.6 10-51.3 450.6 439.1 419.9 415.7
23 22 ,uo.o •• 444.7 428.4 427.6 414.1 0411.0 404.2 384.7 351.9 343.5,. 22 355.0 •• 372.9 359.6 359.5 349.5 3.8.. 8 304~.6 32.7.1 293.3 284.2
2S 78 64~.0 150 618.1 609.8 622.3 615.. 7 623.2 627.9 619.4 606.7 630 .. 1
2. 78 589.0 150 567.1 561.5 574.1 567.5 572.6 575.7 565.1 549.5 573.6
21 78 534.0 150 506.2 505 .. 7 520.. 7 515.5 519.9 512.6 511.5 493.0 510.9
2. 78 0479.0 150 449.4 4043.1 451.8 0445.2 447.7 449.6 438.. 5 420.4 ~28. 7
2. 78 410.0 150 446.4 430.8 431.4 420.1 416.4 411.6 393.0 363.. 1 366.8
30 78 355.0 150 378.4 365.2 367.3 359.9 357.8 353.7 336.3 305.. 7 299.3
31 110 644.0 3. 616.4 614.3 624.9 618.3 622.9 627.7 615.4 601.3 433.5
32 110 589.0 ,. 572.7 571-9 583.9 577.8 581.5 583.9 569.1 550.2 373.5
33 110 534.0 3. 516.5 518.1 531.7 527.0 531.4 5304... 5 519.2 496.8 293.5
34 110 479.0 '0 460.0 455.4 462.9 456.4 459.9 462.8 448.. 7 430.1 233.4
35 110 410.0 3. 455.8 441.8 44-4-.3 435.0 435.1 434.. 7 415.~ 385.5 175.2
36 110 355.0 3. 388.0 375.8 378.7 371.4 372.9 313.3 356.2 327.1 135.2
31 42 1!144.0 150 621.8 611.0 624.7 618.3 624.1 631.7 621.2 617.1 569.7
30 42 589.0 ISO 571.5 564.0 578.5 572.4 575.6 579.7 566.3 557.9 519.3
3. 42 534.0 UD 387.1 383.2 394.9 391·8 392.9 393.6 381.8 371.8 348.0
_0 ~2 419.0 150 453.2 447.1 457.7 452.1 456.0 459.5 444.4 BO.l 400.7



•• <\.2 410.0 150 447 .. 4 429.8 429.8 417.4 414.4 410.4 388.1 359.3 343.1
'2 42 355.0 150 377.3 362 ... 8 362.7 353.2 353.2 351.5 330.8 299.4 zas.z•• 62 60\4.. 0 .0 575.9 568.5 584.4 517 .. 8 582.. 2 585 .. 8 511.1 559.. 1 306.9.. 62 589.0 '0 514.6 5H.I 533.8 530.3 534.1 5:U.l 511_8 499 .. 1 241.3
.5 62 534.0 >0 629.8 619 .. 0 633.8 627.2 635.2 641.8 63Q.2 622.5 357.. 3•• 62 479.0 .0 lt50.7 446.2 458.6 454.8 459.8 461.8 4·U.2 428.3 190.6
47 62 'HO.O '0 449.4 432.2 432.5 419.6 416.. 8 411 .. 5 389.1 358.1 141.5•• 62 355.0 .0 379.7 365.3 366.1 355.9 354.. 8 351.9 332.1 299.8 115.9•• 23 64"_ 0 1.50 6l3.4 602.3 613.8 6006.5 616.3 623.9 613.0 603.9 639.8
50 23 589.0 150 561 .. 1 551.6 563.1 555.3 563.0 568.2 556.9 545.7 602.6
5' 23 534.0 150 496.8 491.2 506.2 500.1 507.3 511.3 500.0 487.2 560.3
52 23 41'9.0 150 442.8 438.2 ..47.9 441.9 447.0 448.3 435.3 420.3 496.4
53 23 "10.0 150 450.2 436.7 440.. 4 430.1 430.5 424.. 6 403.7 375.4 474.. 6
5' 23 355.0 150 376.1 365.. 9 370.. 1 364.2 366.7 361.6 343.2 317.2 412.5
55 114 6"".0 330 6Ho.l 604.9 611.8 610.3 62061 625.8 613.9 604 .. 1 667.7
56 114 569.0 330 565.7 558.. 4 571.. 7 563.8 572... 1 575.7 563.. 0 549 .. 9 62"'.7
57 114 534.. 0 330 498 .. 0 496.6 513.. 4 507.1 51~5 517.. 9 50568 492.6 574 .. 3
58 11"" 479 .. 0 330 446.5 440.5 "8..8 441.6 447.8 0\50 .. 3 438.. 0 424.8 509.7
59 114 410 60 330 445 .. 3 431 .. 7 435.6 423.5 424.0 419.5 399.4 375.0 4n.. 4
60 114 '155... 0 330 37" .. 8 364.1 368... 0 359.. 4 361 69 358.4 339.5 315.9 411 .. 0
61 120 644.0 '0 611 .. 7 603.0 619.. 2 611 .. 9 621 .. 3 627 .. 0 614.7 604 .. 6 588 .. 7
U 120 589.0 .0 559.. 8 553.. 5 571.7 564.2 57L.9 575.2 561.3 549.. 0 543 .. 0
63 120 534.0 .0 498.9 498.2 519.1 512 .. 2 5.18 .. 8 520.7 505.. 4 491.6 48261
64 120 479.0 .0 4-4869 443 .. 5 "55.7 447 .. 2 452 .. 4 453 .. 1 "'38.1 423.7 40862
65 120 "10.0 .0 439.2 423.2 428.2 415.9 "'17.5 413 .. 6 393.3 369.5 361.6
66 120 355.0 .0 363.8 351.0 355.8 346 .. 9 349.9 3"6." 327.. 9 304.. 2 295.4
.7 97 60\4.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.0 210 566.8 556.8 576.7 568.2 576.1 578.. 8 563 .. 9 550.9 31260•• 97 534.0 210 503.8 498.7 520.0 514.6 5.23 .. 4 526.8 511.9 495.4 251.2
70 97 479.. 0 210 427.1 425.1 441.0 436 .. 6 446.6 451 .. 4 439.3 425.9 196 .. 0
Tl 97 410.0 210 ~6 .. 9 430 .. 1 434.5 420 .. 9 422 .. 2 418.7 399.3 374.0 154.0
72 97 355.0 210 374.. 3 360.6 365.2 355.9 358 .. 4 355.2 337.. 9 312.0 125.. 8
73 0 0.0 0 101 .. 3 97.5 95 .. 0 95 .. 4 96.2 94.3 91 .. 3 87 .. 5 96.7
7. 0 0.0 0 94 .. 8 92.2 92.6 94- .. 2 '92.0 92.1 90.1 87.9 9663

075 0 0.0 0 99.6 93.1 95.4- 95 .. 4 96 .. 3 92.5 92 .. 9 89.2 96.8
7. o 896.9 0 437 .. 0 442.2 467.4 479.1 501.0 519 .. 8 529 .. 0 530.7 506.7
77 o 896.9 0 41965 428.5 453.8 471.9 499 .. 3 520.0 532.1 546 .. 2 522 .. 4
7. o 896.9 0 432.2 438.2 462 .. 6 47162 501 .. 7 518.4 529.. 7 531 .. 2 497 .. 6
7. o 430.. 6 270 171.6 179.7 187.9 191.9 213 .. 8 229.. Q 239.. 3 254.5 294 .. 0
.0 o ,nO.. 6 210 173.. 0 180.5 188.8 198.. 7 214.5 229.. 8 .240.3 255 .. 9 30Q.4.. o 43066 .0 177.5 185.3 1'93 .. 4 203 .. 4 219 .. 3 2)4.'9 245 .. 2 259.5 335 .. 7
.2 o 430.. 6 '0 175.5 18368 192.. 1 202.5 218 .. 8 235.0 245.2 258.9 312.. 1

•• o 630.. 6 270 314.4 336.9 355.0 371.5 3'9].4 413.8 426 .. 0 442.3 497.6

•• o 630.. 6 210 311 .. 2 332.. 0 349.. 2 365.6 387.8 408 .. 4 421 .. 2 438.4 500.1
.5 o 630 .. 6 .0 321.0 343.3 359.5 375 .. 2 396.9 417.1 428.4 ..44.1 5.21.9

•• o 630 .. 6 .0 320.9 342.. 0 358.1 313.2 394.. 3 41462 426.1 441.9 548.6
.7 o 830.. 6 210 394.6 410 .. 8 422 .. 1 0434 .. 4 449.5 463.4- 471 .. 6 481.<4 503.7

•• o 830.6 270 396.1 412.1 424.1 435.8 <451.0 46<4.6 <473 .. 1 483.3 499 .. 4

•• o 830.. 6 .0 398 .. 8 414 .. 6 426 .. 2 437.6 452 .. 5 46662 474 .. 1 484.5 528 .. Q
.0 o 830.6 .0 397.. 8 413.5 425 .. 4 436 .. 8 451 .. 9 46S .. 4 47).5 483 .. 8 539.5

•• 0 0.0 0 97 .. 9 95.4 92.3 9161 95 .. 3 90.5 91.1 85 .. 6 92.2
.2 0 0.0 0 91.9 95.4 9263 91.1 95.3 90.5 91 .. 1 85 .. 6 92.2



DATUM 6. 6 ... 79

VERSUCH NR... 1 2 3 4 • 6 1 8 9 lO 11
DURC.HSATZ (KG/S) 0.01B4 0 ... 0168 0.0155 0.0141 0.0125 0.0113 0.0101 0.0091 0... 0081 0.0073 0.0066
EL. ENERGIE 11<,11I) 12.6 11.2 10.3 10.. 1 8.8 8.0 1•• 1.2 1.0 6." 6.0
WAERMEENERGIElKW) 16.6 14.9 13.8 13.. Z 11 .. 3 10.. 4 9.3 8.' 8.0 1.2 6.S
.AERME8ILANZI010) !Z .. l 33.1 33.3 30 .. 0 28.8 28.9 23.8 18.1 14.0 8.6 1.1
REYNOlDSZAHl*e-04 0 .. 625 0.. 572 0.531 0.479 0 ... 428 0.387 0.345 0.310 0 ..277 0.248 0 .. 2.27
DRUCKYERlUST

Il .. E+Ol N/M**2)
GES.X'" 895.61""') 4521 .. 3879 ... 3364.. 2864.. 2358. 19b6.. 1603. 1344. 1120.. 946. 794.
BIS x .. 102.00(M) 927. 798 ... 699... 594. 489. 410. 335. 219. 234... 194. 164.
815 XE 236.. UMMI 1133. 993. 869. 738... 614. 519. 422. 363- 299. 255. 213.
BIS Xc 502 ... 0UtMI 2468. 2132. 1860... 1579.. 1298.. 1089. 890. 751. 029. 532. "8.
BIS Xc 670.01"'M) 3058. 2609. 2273. 1927. IS93. 1332.. 1066. 932. 176.. 666. 558..
815 X'" 136... lf MMJ 3679. 3140. 2738. 2329. 1922... 1605... 1313. 112.2. 944. 812. 687.
91S X'" 866.0U",n 3993. 3400.. 2962. 2513. 2084.. 1750. 1430. 1231. 1024. 878. 737.
EINTR.DRueK (BAR) 6.62 6.57 6.5.. 6.50 6.46 6... 46 6.54 6.51 6.47 6.4.. 6.52
ELNTR.TE"~.. GRADe 94 ... 5 94... 8 91.5 91 ... 7 92.0 89.4 90.5 89.2 87.0 87.2 86.3

IE R AX R.O 1
NR NR. pos pos

114M) IGRDJGRAD e

1 83 644... 0 270 625.2 622.4 615.9 617.9 615.1 612.8 621.2 628.4 642.6 644.7 635.3
2 83 589.0 270 578.1 57Z.5 563.3 562.5 558.. 0 556... 7 566.0 573 .. 5 587.3 590.8 582.8
3 83 53-4.0 270 492 ... 7 488.0 479.. 2 479 ... 1 476 .. 5 ""71.3 .. 88.7 ..98.4 514.2 521.9 517.7
4 83 419... 0 270 379.3 379.. 3 376.. 0 381.1 384.3 388.5 403.2 419.2 438 .. 1 450 .. 3 4 .. 7.. 1

• 83 410.0 270 468.3 465.2 457 .. 2 ..56.8 453.3 0451.5 ..57 .. 1 460 .. 2 467 .. 5 467 .. 4 453 .. 9

• 83 355.0 270 384.1 381.. 0 373.. 3 372.. 9 369.5 367.4 372.5 374.1 380.2 381 .. 5 370.0
1 91 644.0 270 662 ... 0 655 ... 3 642 .. 3 638.4 629 .. 9 625.Cj1 633.4 636 .. 8 651 .. 0 655.9 643.8
8 91 589.. 0 270 603.1 596.7 584.. 7 581 .. 7 574.3 511 .. 4 579.8 583 ... 0 5Cj18. a 606.1 595.3
9 91 534.. 0 270 528 .. 3 522 .. 2 511 ... 3 508 .. 9 502 .. 5 500.2 509.3 513 .. 9 532.9 544.1 536.. 7 0

10 91 "'79. 0 .270 406.. 1 40-4.. 8 398... 6 ""00.. 6 399.9 402.. 3 416.0 426 .. 8 454.8 475.3 470..... '"11 91 "'10.0 Z1D ""91.7 490... 1 481.8 482.1 476.4 47Z ... 9 476.9 472 .. 5 481 .. 5 ..81.8 ..67.. 0
12 91 355.0 270 417.5 414.. 6 406.5 406.8 402.2 398.8 402 .. 1 397.0 404 .. 7 .. 05 .. 6 392 .. 4
13 7 64-4.0 30 591.3 590 .. 6 583 .. 9 589... 0 587.1 587.. 6 598.1 595.4 615.3 623.2 609.4
14 7 589.. 0 30 50\9.3 548 .. 2 5-41 .. 3 5""5 ... 9 5""3 .. 0 5.. 1.9 550.0 545.. 2 563.4 571 .. 9 559.. 9

" 7 5]4.. 0 30 492.4 487... 8 478.1 479.6 474.6 "'72 .. 3 ""79.1 "'73.8 492.2 502.9 ..9 ... 1
16 7 479.0 30 353.1 348.0 340.7 342 ... 6 340.0 340.. 8 350.1 354 .. 0 379.. 9 404.1 ..06.7
11 7 410.. 0 30 443 .. 9 444.2 439.2 448... 4 448.5 450.5 460 .. 4 ..55.8 471.8 476 .. 0 459 ....
18 7 355.. 0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0·0 0.0 0.0
19 22 644.0 90 584.3 585... 0 577.... 584.5 582.1 583.1 596 ... 0 592.1 616.0 626 .. 8 611.1
20 22 589.0 '0 547.9 547.0 539.. 0 544.9 5-40. '9 539.8 549... 1 542.9 5(;,4.8 576 .. 4 562.2
21 22 534.0 90 498.3 491 .. 7 480.7 ..81.9 474.8 ..71 .. 9 479.1 4-73.1 49".3 507.6 496 .. 4
22 22 479.. 0 '0 348.9 342.9 335.. 0 3.37.4 33-4 .. 7 336.8 349.5 )56 .. 0 18Cj1 .. 0 411... 6 420 .. 0
23 22 410.0 90 0433 ... 0 433.7 429 .. 9 441 .. 6 444.5 449.0 461.5 ..56.4 473.3 478 .. 9 461 .. 4
24 22 355.. 0 90 381.. 1 378.5 372.5 379.4 377.3 371.2 384.. 1 377.9 391.2 397.. 0 383.. 4
25 7B 644.0 150 596 .. 7 595 .. 1 587.0 596.. 5 591.8 sn.. 5 604.5 596.6 620.5 633.4 611.9
26 78 589.0 150 555.2 552.. 2 543.9 552.4 545 .. 8 544.. 2 554.3 546 ... 4 569.2 583 .. 0 5b9.9
21 78 53-4.0 150 501 .. 6 ..94 .. 5 ..84.9 489 .. 4 480.9 478.0 486.6 480 .. 1 502.. 2 517.9 506.8
28 78 479 .. 0 150 361.7 '55.2 3""7.6 352.2 347.. 5 348.5 362 ... 2 36Cj1.1 406 .. 7 445 .. 5 4S2 .. 2
2' 78 410.. 0 150 433.2 4)1.4 427.. 6 441.7 441 .. 2 4 ..4.3 ..56 ... 9 ..51.3 467.5 .. 7... 3 458.7
30 78 355.0 150 381.. 6 377.8 372.2 381.6 376.8 376." 38..... 378.6 391.1 397.. 4 385.l
31 110 644.. 0 30 125.8 1260.9 125 .. 7 128.7 129.8 130.9 1)/00 .. 9 137.. 6 143.7 150.4 151.1
32 110 589.0 30 121.1 122.0 120.. 5 123.. 2 12'.7 124.. 1 127.1 128 .. 6 13.2:.5 137.6 138.. 2
]] 110 534.0 30 114.8 115.. "" 113... 7 115.. 6 115.3 U5 .. 1 116.7 117.3 118.. 9 122.1 122. ~
34 110 479 .. 0 30 106.6 101.0 105.2 106.5 105.8 105.2 105 .. 7 105 .. 5 105.2 106.9 107.0
35 110 410.0 30 100.. 8 lOl.3 99.4 100.8 100. l 99 .. 1 99.0 98 .. 3 97 .. 3 98.2 97.1
360 110 355.0 30 98 ... 4 98.9 96... 9 97 .. 9 91.0 95.8 95.4 9 ..... 5 93.0 93.4 92.9
)7 42 644.0 150 131.7 132.9 131 .. 1 135.3 135.4 136.5 141.3 143.9 lS).. 7 165 ... 167.7
38 ..2 589.0 150 127.0 128.0 126.. 1 12Cj1.9 129.. 7 1l0.. Cj1 13.... 8 136.3 143.0 1~1. 7 152... 8
3. 42 534.0 150 U6.0 118.5 116.6 119.. 7 119.2 119.. 5 121.7 121.9 1.2:5.1 130.6 130.9
40 42 479.. 0 150 102.9 103.5 101.5 103... 2 102.1 101... 4 101.6 101 .. 2 101 .. 0 102. '5 102.. 1



41 "'2 "'10.0 150 137.2 137.4 135.9 140.1 139.b 140.. 1 143.. 7 144.4 149.. 5 155.0 154.5.. 42 355.0 150 96.0 96.4 94.5 95.6 94.5 9].6 93 .. 1 92 .. 4 90.9 91.2 90.3•• 62 644.0 •• 155.3 155.3 153.4 159.1 158.1 159.7 165.'" 167.3 176.. 6 L8S .. 7 185 .. 5•• 62 589.0 •• 'lS.l 98.9 97.1 98.3 97.5 96.7 96.8 96.6 96.0 97 .. 1 96.3
.5 62 534.0 3. 168.7 168.6 166..,-" 113.5 172.1 11<11·.. 1 181.6 185.0 198.. 5 210.9 211.4•• 62 1t79.0 3. 114.5 114.. 7 113.0 115.6 114.7 114.1 115.) 114.8 115.5 117 .. 9 117.1
.7 62 410.0 3. 102.1 102.5 101.0 103.2 102.6 102.1 10l.] 10).1 10) .. 1 104.5 103.4•• 62 )5'.0 3. 97.1 97.4 96.0 97.6 91.1 96.4 91.2 96.7 95.4 96 .. L 95.3
.9 23 64olt.O 150 57:J.9 560.8 551.6 573.0 551.9 553.b 563.9 560.9 584.0 593.1 580.3
5. 2l 589.. 0 150 528.0 516_3 509.5 530.9 511 .. 1 512.9 521.5 518.8 540.9 551.4 541).2
51 23 53"",-0 150 468.0 456_8 450 .. 7 469.2 451 .. 5 ""52.3 459.. 0 457_1 ""78 .. 6 491_4 483 .. 8
52 23 479 .. 0 150 353_8 31t3 .. 8 338.. 8 352_2 340.2 342... 5 351.. 4 3~6.6 385.1 405.6 407_ 75. 23 410... 0 ISO 460.0 449.1 445... 3 467... 1 450.6 451.5 457.8 1t53... 5 470.2 473 .. 9 459.4
54 23 355... 0 150 390.5 380.. 4 376... 9 394.. 3 379... 1 378.5 381 .. 6 377_4 390.0 392.. 3 380.. 7
55 114 6~1t.. 0 330 100_4 101_4 100.0 101 ... 9 10..... 7 101_4 101 .. 9 102.. 1 102 .. 4 104 .. 7 105.. 7
56 114 589.. 0 330 99 .. 1 100_0 98 .. 5 100.1 99.9 99... 3 99.6 99 ... 4 99.1 100.5 101.0
57 114 534.0 330 97.. 5 98.. 3 96.7 98_2 97.. 9 97.. 0 96.. 9 96 .. 5 95_5 96 .. 2 96 .. 3
58 114 479... 0 330 96 .. 0 96 ... 4 94.9 96.1 '95.9 94.. 5 9~ .. 1 93.2 91.9 91 ... 6 91 .. 3
59 114 410... 0 330 96 .. 0 96 .. 5 94... 9 96 ... 1 95.9 94.. 6 94... 1 93 .. 1 91 .. 9 91 .. 4 90.9
60 Illt 355.. 0 330 95.5 96... 1 94... 3 95.4 95 .. 4 94 .. 0 93.3 92 .. 0 90 .. 7 89.9 89 .. 3
61 120 644.. 0 •• 100... 6 101.5 100.. 5 102.6 103... 0 102.. 9 104... 2 104 ... 6 105... 3 107 .. 7 108.. 5
62 120 589.0 9. 98... 5 99 .. 1, 98 ... 1 100.. 1 100 .. 3 99 .. 9 101.0 101.1 101 .. 0 102 .. 6 102.. 9
'3 120 531t.0 '0 96 .. 5 97 .. 3 95 .. 9 97 .. 6 97 ... 8 97.2 97_8 97 ... 6 96 .. 9 97.. 6 <.J7 .. 6
64 120 it79.0 •• 95... 6 96 .. 3 94 .. 8 96 .. 3 96_4 95... 6 95 ... 9 95 .. 3 9 .... 4 94... 5 94.0
65 120 1tl0... 0 9. 95 ... 3 96.. 0 94.. 6 96 .. 0 96.1 95 .. 3 95_6 95 .. 0 94.1 93 .. 9 93.. 3
66 120 355... 0 9. 94... 7 95 .. 3 93... 8 95 .. 1 95 .. 1 94.1 94.2 93.2 91.9 91 .. 6 90.7
'7 97 641t.O 210 ••• ••• ••• ..0 ••• ••• ••• 0 •• ..0 ..0 o•••• 91 589.0 210 130.. 3 130... 1 128.9 133... 8 132.9 134... 0 137_6 140.. 2 144 .. 6 148 .. 7 148.6•• 97 534.. 0 210 120.. 4 120.. 3 118.. 8 122.7 121.8 122 .. 3 124.8 126 .. 3 128_4 131 .. 2 130.. 9
7. 97 H9.. 0 210 106.2 106.. 4 105.1 107• .c,. 107.. 0 106... 8 108.. 3 109.2 109.9 111.6 111.2
Tl 91 410.. 0 210 99.6 100.. 1 98... 9 100 ... 9 100 ... 8 100.4 101... 6 102 .. 2 102.4 103.7 103.. 1
7Z 97 355... 0 210 95 ... 8 96.. 3 94.9 96 .. 7 96.6 96... 0 96.1 96 .. 8 960l 96 .. 5 95 .. 9
73 • ••• • 93 ... 3 94.. 0 91... 8 93 .. 1 92 ... 6 91 .. 7 91.3 91 ... 6 90 .. 4 89.8 89 .. 8
74 0 •• 0 • 96.. 3 97.. 4 91.7 90.3 91 .. 3 85.6 M .. 4 86.. 5 83-1 81t.3 82.. 4 ci75 • 0•• • 93.. 9 93 .. 1 91 .. 0 91 .. 7 92 .. 1 90.8 90 .. 9 89.5 87 .. b 8T.b 86.6 W7. o 896 .. 9 • 252 .. 1 252 .. 0 249 .. 5 257.5 252.b 251.3 252.7 253 .. 1 255.8 255.9 252.3

I77 o 896... 9 0 238.. 1 235 .. 1 232.0 240 .. 9 2~ .. 8 236.. 3 236.. 7 238.2 243 .. 9 245 .. 2 244.6
7. o 896 .. 9 • 31lt ... 9 311.0 306... 6 317.0 308 ... 9 310.. 8 314.. 8 317... 6 325 ... 2 328.0 324.. 1
7. o 430.6 270 102 .. 6 104.. 0 L03 .. 1 105.2 106.. 1 106.3 101.9 108... 9 108.9 111 ... 1 112.8

•• o 430.6 210 115.. 0 115.9 114.8 117.. 4 118 .. 0 118.7 121.3 123.7 125.6 129. "'" U1 ... 7., o 430.6 •• 130... 6 131.0 129.6 132.1 132 ... 1 133.. 1 136.2 139 .. 3 142.3 147.3 150.5
• 2 o ","30.. 6 3• 122.0 122.6 121 .. 3 L23 .. 5 123.9 124.0 126.4 128.. 6 130."," 13",".. 1 13 7.","
.3 o 630.6 210 123... 6 126.2 126... 2 129.. 8 133... 0 135.. 6 140.1 145 .. 4- 148 .. 8 1~5. 5 161.. 4

•• o 630.. 6 210 166 .. 6 167.. 6 1b6.6 170.. 8 173.2. 175.. 9 182. .. 0 189.3 195 .. 8 2.0"'" .. b 110.6.5 o 630 .. 6 •• 187 .. It 187.. 5 186.0 190.. 2 192 ... 2 194.. 8 201 .. 7 210.2 218.5 218.l.i 235_6

•• o 630 .. 6 9. 220 ... 5 219.9 218.1 223 .. 1 224.8 221.6 235.3 2lt5.2 255.1 268 .. 2 215.3
.7 o 830.6 210 208 .. 0 208 .. 9 208 .. 0 212.2 215.0 211.. 5 223.5 229.8 234 .. 2 241 .. 1 245 .. 5

•• o 830.6 270 147 .. 0 150.9 151.1 156 .. lt 161 .. 1 164.1 170 .. 3 17b .. l 119 .. 9 187 .. 1 193.. 2

•• o 830.. 6 3. 23b... 5 236.. 4 234... 5 238 .. 3 241.2 243_9 250 .. 4 257.3 262.4 270.1 275.3

•• o 830.6 9• 285.6 283 .. 9 281 .. 5 285... 9 287 .. 0 288 .. 6 295 .. 0 302 .. 5 3CJl.i.5 315 .. 6 319.2., • ••• • 90.2 92 .. 1 89.. 3 89.0 S8.. 3 85 .. 7 85 .. 8 81t .. 5 83 .. 0 8lt.6 81.9
92 • ••• • 90 ... 2 92.. 1 89 .. 3 89.0 SB_3 85 .. 7 85 .. 8 84 .. 5 83_0 84 .. 6 81.9



DATUM 6 ... 6.79

VERSUCH NR. 12 13 .. 15 1. 11 1. 1. 20 21DURCHSATZ UG/SJ 0.0056 0.0052 0.0046 0.0040 0.0036 0.0032 0.0028 0.0025 0.0022 0.0020
EL. ENERGIE (KWJ 5.' 5.' 5.0 '.1 ••• '.0 3_. 3•• 3.3 3.1
WAERMEENERGIEfKWJ •• 0 5.' ••• ••• '.3 3.' 3.' 3.2 2•• 2.1
WAER",E8ILANlCO/OJ 1•• -0.2 -1.2 -2.7 -2.6 -2.7 -9.7 -10.2 -15.. 6 -14.3
ReYNOLDSlAHl*E-O~ 0.197 0.. 175 0 .. 15~ O.. U~ 0.120 0.106 0.092 0 .. 082 0.072 0.065
DRUCKVERLUST

U.E+01 N/M ••2)
GES.. X- 895.60tM) 642. 523.. 424. 338. 277. 221. 169. 0_ 0_ O-
BIS x~ 102.0' ""'I 132. 110. ••• 12. 5•• '5. 35. o. o. o.
BIS X· 236.IIMMI 176. 141. 119.. ••• ••• ••• 5•• o. o. o.
BIS Ä'" 502.0(M",) 367.. 303.. 255. 210. 18S. 152. 128. 0_ o. o.
BIS Ä'" c.70.00Ut) 462.. 382. )16. 265. 228. 192. 158. o. o. o.
BIS X· 736.. IIMM) 572. ~n .. 397.. 334. 287... 245. 201. 0_ o. o.
BIS X.. 866.0(MP4) 615 .. 518. 430. 363. 31S. 265. zzz. o. o. o.
EINTR ...DRUtK (BAR) 6.. 48 6 .. 46 6 ..43 6.39 6.42 6.38 6.34 6 .. 30 6.28 6.25
EIHTR.. TE"P.. GRADt 85.4 84.0 83..8 80.7 80.8 80.Z 80.9 80.8 19.7 75.1

1E 0 AX 0'0 ,
HR Hit. POS POS

UtM) (GRDJGRAO C

1 83 6't4.0 270 650.. 6 646.3 637.8 638... 1 648.6 652.6 648.ä 660.0 656.8 659.0
2 83 589.0 270 598.4 595.5 586.7 585.4 593.3 594.3 587.~ 594.8 589.8 ~90 .. 0
3 83 534.0 270 537.. 5 539.2 532.6 531.3 538.0 538.. 9 532.1 538.. 7 533.3 532.8• B) ~79.0 270 463.8 464.0 457.8 ~56.9 463.7 465.0 458.9 464.5 459.6 458.2
5 83 410.0 270 "0.0 455.2 445.9 4~0.9 445.. 2 445.7 434.8 435.9 426.8 421.8• 83 355.0 210 378.. Z 377.0 370.5 366.5 370.7 372.4 362.8 363.5 356.0 351.2
1 91 644.0 270 660.1 659.1 649.1 646.1 653.0 654.2 6.(,.6.7 65~.3 649.5 648.8• 91 569.0 270 614.4 616.2 607 .. 7 604.9 610.0 609.5 599.9 605.4 599.4 598.0• 91 53~.. 0 270 559.7 565.2 559.3 558.9 564.4 565.2 554.8 558.6 551.1 547.6 0,. 91 479.0 270 488.3 488. oft 481.3 480.7 486.2 489.0 481.0 486.0 480 ... 477.8 ".

11 91 ~10.0 270 473.1 466.5 "'55.1 449",9 452.0 453.7 442.9 444.4 435.4 429.5
12 91 355.0 270 397.. 7 391.9 382.0 377.. 2 379.. 4 382.2 372.. 9 374.2 3117.0 361.1
13 1 64~",0 3. 624.3 620.7 611 .. 7 612",5 618.3 622.5 613.7 621.8 617.8 615.9,. 7 589.0 3. 577.0 516.2 568.. 9 570.1 575.7 579.2 569.6 576.9 573.3 571.6
15 7 534.0 3. 515.9 520.5 5L7.6 521.5 528.1 531_9 521.8 528.'" 52... 4 521.8,. 7 479.0 30 ,"1.5 450.0 447.5 448.1 452.. 5 455.8 446.9 453.0 450.1 448.1
11 7 UO.O '0 ~64.2 453.8 440.0 432.9 .(,.31.9 430.9 417.7 418.8 410.6 403.6.. 1 355.. 0 30 0•• 0.0 0•• ..0 0.0 ••• 0•• 0.0 ..0 0.0

" 22 6U.. 0 .0 627.9 62.... 2 615.2 617.2 624",1 630.5 623.6 637 .. 4 636.3 636.6
20 22 589.0 9. 580.8 519.0 571.7 513.9 579.2 583.7 575.1 581.7 586.7 586.9
Zl 22 534.0 •• 519.2 522.6 521",1 527.1 533.. 3 537.0 526.9 536.9 534.0 532.. 6
.2 22 479.0 •• 454.4 46..... 6 464.8 466.7 469.7 471.2 460.2 468.1 464.6 461.6
23 U 410",0 •• ~5 .. 5 453.8 44-0.. 3 432.8 429.6 425.6 409.6 412.0 403.0 3'15.1
24 22 355.0 •• 387.. 5 378.2 367.4 362.. 2 360.6 359.5 H7.1 349.6 341.3 333.2
25 78 644.0 150 634.7 628.9 620.2 622.3 628.1 633.3 623.6 639.5 638.0 637.5•• 78 589.. 0 150 589",3 585.. 6 577.3 579.1 582.7 586.5 574..9 589.6 587.9 587.6
21 78 534.0 150 533.3 535.7 530.1 534.3 531.3 540.3 521.. 2 540.1 537.0 535.9
28 78 479.0 150 476.8 473.9 466.2 466.5 467.6 469.7 456.5 468.1 464.9 463• .2
2. 78 UO.O 150 oft62.6 452.4 441.6 437.8 -434.9 432.5 415.7 422.3 414.13 408 .. 8
30 78 355.. 0 150 388.1 379.. 8 371.5 369.9 369.0 367.7 353.5 359.0 350.13 345.1
31 110 644.0 3. 159.8 164.5 168.6 177.2 189.6 201.4 214.9 230.5 .243.13 256.3
32 110 589.. 0 3D 1,".3 147.8 150.. 9 157.6 166.8 175.5 185.1 197.1 208.1 219.2
33 110 534.0 3. 126.5 128.8 131.1 136.4- 143.0 148.7 154.8 164.0 172.6 180.7
34 HO ~79.0 30 108.. 7 109.6 111.1 115.2 120.1 124.0 129.0 135.9 14l.6 148.7
35 110 itl0.0 3. 97.9 97.5 97.4 98 .. 5 100.1 100.9 102.0 106.4 110.• 2 114.1
36 110 355.0 30 92 .. 2 91.3 90.5 90.. 7 91.2 90.7 91.6 93.3 95.1 96.4
37 42 644.0 150 180.5 185.5 189.2 201.1 Z13.8 226.0 232.0 248.9 2~a.8 267.7
3. 42 589.0 150 162~2 165.2 167.4 176.3 186.6 196.7 201.6 216.5 l":5.9 2]4.]
3' 4.2 5H.0 150 136.0 137.1 137.6 143.5 150.5 157.6 162.0 174.0 182.2 189. 1

•• 42 479.0 Isa 10".1 105.2 105.7 109.. 8 114.1 11 7. 2 120.0 127.7 133.9 138.4



/

H ~2 "'LO.O 150 160.'9 162.1 162.It 161.9 174.4 183. L 189.7 206.0 2.16.6 224.8
4Z 42 355.0 150 89.9 88 .. 9 87.0 87 .. 4 87.6 8~.2 85.8 87_0 87.8 86.9.. 62. 60\4.. 0 '0 197.1 201.4 20lt.Z 214.5 225.1 239.0 246.5 266.9 278.3 Z87.3•• 62 58'9.0 '0 96.8 96.1 94.6 95.8 96.7 '96.1 96.1 98.8 101.0 101.6•• 62. 534.0 '0 227.1 233.8 238.'9 253.6 267.8 284.0 291 .. l 313.9 325.8 335.3•• 62 ·U9.0 '0 120.2 121.4 121.3 126.9 131.5 136.3 140.2 150.4 157.7 162.8
.7 62 410.0 '0 L04.3 103.. 7 102 .. 0 103.5 104.7 104.6 104.9 109.1 112 .. 3 113.4•• 62 355.0 '0 95.1 94.. Z 92.1 92.... 92.4 90.9 90.Z 91.8 93.0 92.1
.0 23 644.0 150 586.9 580.0 573.3 577.9 515.0 576.It 561.1 566.8 562.8 SS9.0
'0 23 589.0 150 548.0 542 • .3 537.3 543.9 542.0 S41t. 1 528.8 533.8 529.1 524.4
51 23 534.0 150 ""94.8 492.2- ""89.8 501.1 501.1 506.4 492 .. 5 ""98 ..0 ""93 .. 9 489 .. 5
5Z 23 ""79.. 0 150 432... 8 444.3 '-'47 .. 5 "'56.9 453.4 -455.. 1 4-40 ... 3 443.6 438 .. 2 432.7
>3 23 410.0 150 .ft.59.9 450... 7 443 ... 9 448 .. 9 444.0 44".. .. 3 -428.4 429.] 421.6 414.2
5. 23 355... 0 150 381.2 375... 6 372... -4 319.. 7 377.1 379.. 1 366.. 5 366.1 362.7 356.6
55 114 M-II- 0 330 108 ... 5 110... 1 111... 6 115.. 9 121.3 126.5 134.1 HZ.7 151 .. 0 159.Z
56 114 589. 0 330 102.6 103.4 104... 1 106.7 109.9 113.3 119 .. 0 125.9 13Z.. 1 139.0
57 114 534... 0 330 97... 0 97.1 97.0 98.4 99... 9 101.4 104.6 109 ... 4 114.1 118.3
58 11-4 479.0 ])0 91 .. 2 90.7 90... 5 91.5 92.4 93.1 95 .. 3 98.2 101 ... 2 103.. 2
59 114 -410.. 0 330 90 .. 3 89 .. 5 88.6 88.8 88 .. 5 88.4 89 .. 7 91.7 93.6 94 .. 4
60 114 355... 0 330 88 ... 6 87.. 7 86.1 86.7 85.9 85.4 86.2 87 .. 7 89 .. Z 89.0
61 120 644... 0 00 111 ... 5 113... 8 115.1 121 .. 0 121 ... 2 132.6 139 .. 5 148.2 156.. 8 165.1
62 120 589.0 00 104.7 105.9 106.6 109... 9 113.5 116.5 121.4 127.8 134.. 7 IH.O
63 120 53-4.. 0 00 98... 2 98.5 98 .. 4 99.9 101.3 102.0 104."" 108 .. 1 112 .. 4 115.7
64 120 419 .. 0 00 93.7 93.4 92 .. 5 93 .. 1 93.5 93.. 4 94.9 97.3 100.1 101.3
65 120 410... 0 00 92.7 92.1 91 .. 0 91.1 91.0 90 .. 5 91 .. 6 93.3 95 .. 4 95.8
66 120 355.0 00 89.8 89.0 87.7 87.3 86 .. 8 85.8 86.4 87 .. 4 88.8 88.3
.7 97 644.0 210 0.0 0.0 ,0.. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

•• 97 589.0 210 153.9 157.1 159.7 166.5 172.2 179.2 185.6 197.. 4 Z07.3 215.3
.0 97 53it.. 0 210 134.. 3 136.6 138.6 144.. 7 148... 9 153.4 157 ... 4 165.5 172.8 178.5
70 97 479... 0 210 111.5 112.0 112.4 115.6 118... 7 121 ... 4 lZ".. ... 4 130.5 136.7 140.9
Tl 97 410.0 210 102 ... 9 10Z ... 6 101 .. 7 102 ... 3 102.5 102.4 102.9 105.4 108.6 110... 4
TZ 97 355.0 210 95.0 94 ... .ft. 93.3 93.2 93.3 92... 9 93.1 94.0 95 ... b 95.4
73 0 0.0 0 87 ... 7 81.. 3 87.0 82 .. 7 82.9 81.9 82 .. 4 81.4 80.9 75.6
7. 0 0.0 0 82 ... 2 83 .. 1 81 .. 6 79.1 80 .. 0 79.9 79.6 79.8 79.5 73.8 <57> 0 0.0 0 86.4 81.5 82 .. 9 80 ..... 79 .. 4 78.7 80.5 81.2 78.8 75.8 1ft
7. o 896 .. 9 0 259.0 262.4 270.. 3 277.8 288.2 292.6 297.0 310.6 311 ... 3 322.5

I77 o 896.9 0 253.0 254 .. 1 260 .. 3 272.3 280... 9 287."" 289.2 302.0 303 .. 6 318 .. 1
7. o 896.9 0 334... 8 339... 2 344... 3 354.. 1 358.6 359.8 367.2 377.3 370.2 370.4
70 o 430.6 270 115.. 2 117.7 120.. 6 125.2 132.. 0 136.3 141 ... 8 l46.2 150.1 155.. 0
.0 o ,,"30.6 210 136 ... 0 140.0 144.8 152 .. 9 162.1 168.. 3 174... 3 179.9 183 .. 9 188.8., o 430.6 00 157 .. 5 163.2 169.2 179.. 5 192.. 1 200.. 3 209.. 2 217.1 222.4 229.0
OZ o 430..6 30 143... 2 147.. 9 152.9 161 .. 5 172.2 L79.3 187.. 2 194... 1 198.9 2i>4.8., o 630.6 270 170.. 3 178... 3 185... 3 1'95.8 209.4 217.8 228.3 236.7 244.2 253.5

•• o 630.6 210 222.6 231.9 239.8 251 ... 2 265.4 273 .. 3 282.5 290 .. 8 297.J 305.9., o 630... 6 '0 250.6 261.6 270 .. 6 284 .. 2 300.'3 J08 .. 6 318.0 327.2 333.5 342.. 0
O' o 630... 6 00 293.4 306.0 '315.3 329.. 7 345 .. 1 353.4 361.8 371.0 376.. 4 384.2
87 o 830.6 210 254.0 261.2 Z67 .. 2 215.6 281 .. 9 295.Z 303... 7 310.6 315.3 321.2
O. o 830.6 210 202 .. 5 210.6 217.9 227.9 241.1 250... 1 260 .. 8 268 ... 6 275 .. 3 283.5
.0 o 830 .. 6 '0 286.0 294... 3 300.. 6 309.6 3Z2.2 328 .. 3 335 ... 5 341.2 344.5 348.8
00 o 830.. 6 00 329... 3 336.2 341.0 348.5 359 .. 9 364.0 369.3 374 .. 1 375.. 9 378.5
01 0 0.0 0 81 .. 1 82 .. 0 80.2 81.0 78.0 78 .. 3 78.0 75.4 77.3 71.2
OZ 0 0.0 0 81 .. 1 82.0 80.2 81 .. 0 78.0 78.3 78.0 75.4 71.3 77.2



DATUM 31. 7.79

VERSUCH NR. 1 Z 3 • 5 6 1 • 9 10 11 LZ 13 15 16 17DURCHSATZ IKGJS) 0.1533 0.1393 0.1259 0.1127 0.1015 O.090~ 0.0817 0.0740 0.0081 0.0620 0.0555 0.0501 0.0447 0.0360 0.0326 0.0295
EL. ENERGIE (I<:W) 96.2 89.3 82.1 7Z .. ~ 67.5 60.6 5-4 .. 3 50.7 45.1 4l..6 38.1 34.3 31.0 25.8 23.2 21.1
~AERMEENERGIE(KW) 132.. 3 124. .. 2 113.7 101.0 93.4 83.6 74.7 69.1 00.8 56.2 51.0 45.7 40.6 3.. 0 30..4 27.4
~AER"'E8ILANl(0101 37.6 39.1 38.5 38.4 38.. -4 37.9 37.7 36 .. 4 34.9 35.2 33.. 7 33.1 31.0 31.8 31.2 29.6
REYNOlDSZAHL-E-04 5.161 4.674 4.210 3 .. 779 3.409 3.043 2.736 2.470 2 .. 289 2 .. 077 1.855 1.674 1.498 1.196 1.085 0.. 983
DRUCKVERLUST

11.E+Ol N/"'-.2J
GES .. X= 895.6{ MMI 49218 .. 41391 .. 34211. 27704.. 22649.. 18412. 15048. 12553.. 10832. 9063. 7392. 6095. 4918 .. 3Z83. 2693.. 2219.
BIS X:= 102.011'4"" 9287. 7818. 6459. 5256.. 4303. 3506. 2881. 2412. 2092. 1763. 1-446. 119B. 978.. 660. 549. 459.
BIS x.. 2l6.1U4/'i1J 11068. 9334. 7156. 6303. 'H9].. 4209. 3-490. 2912. 2537. 2131 .. 1756.. 1461. 1201.. 813. 675. 567.
BIS X.. 502.010'114) 27043. 22743. 18800. 15245 .. 12-489. 10091 .. 8289. 6887. 5942 .. 4983. 4044 .. 3340. 2727. 1825. 1503. 1254.
BIS Ä= b70.0l"'''') 35011. 2904-41.. 24311. 19629 .. 16071. 12993. 106,,",0. 8787.. 7597. 6344. 5163.. 4238. 3418. 2281. 1881. 1563.
8IS xz 736 .. L(MH) 41956. 35243. 29111. 23491. 19241. 15557.. 12732. 10507.. 9078. 7581. 6179. 5075. 40S9.. 2735. 2252. 1813..
81S X= 866.01"1"'1 44431 .. 37403. 30917. 25014. 2052~. 16589. 13599. 11260.. 9719. 81.31. 662S. 5450. 441'5. 2957.. 2431. 2036.
EINTR.ORUCK lBARI 34.73 34.70 34.. 61 34.53 34 .. 48 34. .. 40 34.36 34.36 34.. 25 34.26 3-4 .. 24 34.23 34.18 34.17 34.16 34.. 12
EINTR.TEHP. GRADC 106.6 106.3 107.4 106.4 102.. 8 104. B 105.7 105.9 10.... 9 106.1 105 .. 7 106.3 106.0 108.4 107.. 4 107.4

TE R AX RAD T
NR NR. POS P05

("IM) l (;ROJ GRAD C

1 83 644.0 270 624.3 629.1 632.9 622.3 632.9 630.. 1 625 .. 0 634.6 610.8 614 .. 2 621.6- 61B.6 61B.5 639.3 635 .. 0 631 .. 3
Z 83 '589.0 270 571.9 577.8 581.0 573.0 583.8 583.0 579 .. 0 589 .. 2 !:l68.7 573.0 5d 1. 7 5S0.6 582.4 606.0 60.2.8 604 .. 2
3 83 534.0 270 511.9 516.4 51S.. 2 510 .. 4 51B.3 511.6 513.5 521.9 50 ... 1 507.6 514.1 513.0 514.0 531.6 526.6 520ft .. 7• 83479.0 270 439.0 441.4 441.2 -432.4 436.7 434 .. 3 429.0 433.3 417 .. 5 418 .. 7 420.9 418.7 415.2 421 .. 3 414 .. 6 410.6
5 83 410.0 270 476 .. 0 479.7 481 .. 0 4TZ .. 7 479.9 479.5 474.9 483.0 oft65.7 -470 .. 4 oft 75. 9 476 .. 2 476 .. 1 493.9 489 .. 8 489.9

• 83 355.0 270 414.8 417... 0 0417.1 408 .. 7 413.4 412.8 408.4 414.2 400.1 403.4 407.2 407.8 407.3 421.0 416.4 414 .. 7
1 91 644 .. 0 270 641.5 650.6 655 .. 6 647.4 662.1 662.8 657.0 669 .. 0 644 .. 5 650.0 657.5 655 .. 3 6504.9 619.1 676 .. 6- 681.7• 91 589.0 270 589.5 597.1 600.6 592.2 604.7 605.0 599.9 611.7 590.2 596.3 603.9 603 .. 3 603.9 627.1 62•• 5 627.8
9 91 534.0 270 537 .. 9 543 .. 6 545.9 538.2 547.6 548.. 0 542.9 553 .. 1 533.6 53a.7 546-.7 545 .. 5 5460.2 567.1 563.7 564.9

<510 91 479.0 270 474.9 477.3 477.2 467.5 471.9 467.9 460.3 404.1 446.3 446 .. 2 448.0 442 .. 5 438.0 441.8 434 .. 9 430.9
II 91 410.0 270 4Bl.7 484.8 486 .. 2 477.8 484.8 484.1 479.5 487.8 470.6 475.1 482.2 480.9 482.0 500.. 2 -497 .. 2 498 .. 4 '"LZ 91 355.0 270 433 .. q 436.0 435.3 426.7 431.2 429.9 425.1 431.6 416.3 419.8 4.2:5.2 424 .. 3 425 .. 2 440.6 437.3 431.8
13 7 644.0 30 610.4 615.9 419.6 607.9 616.1 614.8 607.7 617 .. 5 591.5 594.1 ~98.6 595.1 592.4 609.0 601 .. 8 603 .. 2

" 7 589.0 30 555.3 559.5 561 .. 9 549.8 556.2 553.6 548.1 557.2 534.1 537.d 542.2 540 .. 9 540.6 559 .. 4 553 .. 2 555.9
15 7 534.0 30 509.4 512.4 513.4 502.6 506.2 503.6 498.3 507.5 486.3 490.6 495.3 494 .. 7 495.4 513.8 .509.0 511.2
1. 7 479.0 30 429.1 431.3 430.3 -420.0 419.0 415.6 409.3 414.5 39b .. 9 398.2 399.2 396.3 39::S .. 7 398.8 391.4 389.1
11 7 410.0 30 448.0 451.2 451 .. 0 441.2 444.2 441.2 436.8 445.3 427.2 431.4 436.1 435.6 437.3 454.4 449.8 45! .8,. 7 355.0 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 22 bio4.0 90 569.8 574.9 579.0 5609.5 5113.5 577 .. 2 572.1 583.7 560.9 560.3 572.6 571.3 '71.7 592 .. 7 587.3 590.4
ZO 22: 589 ... 0 90 533.5 538.7 541.5 532.9 539.6 538.9 534.1 54ott.6 523.5 528.7 535.0 533. !! 53ott.2 553.0 548.1 551.0
Zl 22 534.0 90 505 .. 2 50<l.2 510.6 501. :3 504 .. 8 503.0 498.1 507 .. 1 "da.3 493 .. 1 499.3 498.4 499.1 519.. 1 516.1 518.7
ZZ 22 479.0 90 437.3 440.0 440.0 430.4 429 .. 9 -425 .. 7 419.4 423 .. 6 41,)6.2 406 .. 8 407.8 403.50 399.0 402.6 395.0 3'ilO.9
Z3 2:2 4.10.0 90 439.6 44l.8 443.6 434.9 437.2 435.3 431.4 439.7 422.4 427.0 432 .. 6 0431.8 432.2 448.7 444.4 445.2
Z. 22 355.0 90 399.2 400.4 401.1 392.7 392.4 391.2 387.7 393 .. 9 379.2 382.7 387.8 387 .. 9 387.7 402.7 399.1 399.0
Z5 78 644.0 l50 614.2 619.6 623.3 610.5 618.1 614.2 606.1 615.1 590.7 594.9 601. b 598 .. 7 '97 .. 8 616.4 bO<l.6 609.6z. 78 589 .. 0 150 576.3 581.-1 584.2 571.4 579.0 515.4 568 .. 8 576.3 554.2 558.7 564.7 562 .. :1 560.6 578.0 571.3 5070.9
Z1 78 534.0 150 530.4 533.0 535.8 524.4 530.4 526.7 521.2 521.3 507.9 512.3 518 .. 0 516 .. 0 514.6 532.7 527.1 527.4
Z. 78 479.0 150 456.4 456.5 457.i 446.9 448.7 445 .. 1 438.2 440.1 422.8 423.2 424.6 420.4 415.3 420.0 'oll .. 7 406.7
Z9 78 410.0 150 451 .. 2 4'53.1 455.1 445.4 4049 • ., 448.7 443.4 449 .. 3 432.3 435.9 441. b 4.ltO.l 439.5 456.0 0451.2 451.5
30 78 355.0 150 416.2 411.2 417.7 401.8 410.3 403.7 403.5 407.9 393.2 395 .. 0 400 .. 0 399.0 397.3 -410.7 406.2 4Jtt.l
31 110 644.0 30 113.5 114.8 115.5 116.1 114.9 11 7. 2 118.8 120 .. 8 119.4 120.8 122.a 124.7 125.7 130.6 131.2 132.3
32 llO 589.0 30 113 .. 4 115.3 116.1 116. I 115.0 11 1.2 118.9 120 .. 4 118.. 9 120.0 121.9 123. b 12.lt.2 128.3 128 .. 4 129.3
33 110 534.0 3D 111.7 113.8 114.3 114.. 3 112.8 ll5.0 litt .. 3 117.7 116.2 117.2 118.7 120 .. 3 120.0 123.7 123.6 124.0
34 110 479.0 30 108.6 111 .. 0 111.5 111.1 109.2 111.3 112.2 113.0 U2.0 112.7 113.6 115 .. 0 U5.0 11 7. 0 116.9 116.8
35 110 410.0 30 104.5 106.4 101.1 106.2 104.1 1.)6 .. 3 107.3 107 .. 8 106.8 107. :3 1011.3 109.3 109.4 110. d 110 .. 9 110.4
36 110 355.0 30 104.1 105.6 106.2 105.3 10l.1 105 .. 1 106.2 106.6 105 .. 4 106.0 107.0 107 .. 9 107.7 108.9 10d.l 108.4
31 42 644.0 150 129.2 131.9 132.9 131.5 129.2 131.8 133.1 134 .. 5 131.6 132 .. 6 134.. a 135.5 135 .. 6 140.0 140.3 141.3
3. 42 589.0 150 127.. 0 130.-0 130.. 3 128.9 126.5 128.b 129.8 131.3 120. :3 128.9 131.1 131.6 131. :3 135.4 135 .. 6 136.4
39 42 534.0 150 116.9 119.4 119.. 2 U8.5 115.7 11 7.9 118 .. 9 120.4 11<3.2 118.1 121.1 lU .. l lU .. 4 125.. 2 125.5 126.2
'0 42 479.0 150 107.7 109 .. 7 109.6 109.0 106.1 108.0 109.0 110.1 IJ8.2 109.0 UO.7 111.5 lll. 1 113.2 113.2 113.6



41 42 410 .. 0 150 137 .. 2 138.. 2 140. L 139.3 138.8 L41 .. 1 l:4l.S LH.5 140.. 2 141.7 143.1 144.. 9 145.2 150.3 150 .. 0 150.042 42 355.0 150 105.3 106.6 106.. 0 105.6 102.3 Len .. s 105.0 105 .. 7 104.1 105 .. 5 lOb .. 3 107.0 L06 .. T 107.8 107.8 L07 .. 743 62 644 .. 0 30 156.4 158.1 160.0 158.. 5 158.9 160.. 7 160.3 162.5 158.3 159.. 7 162.2 162.9 16).0 168.8 168.4 L68.544 62 589.0 30 105.. 8 106.9 106.. 6 105.9 103.4 104.6 105.8 106 .. 8 lO~.4 l06 .. 5 101.6 108 .. 3 107.7 109.3 109.0 109. 1
45 62 534.0 30 170.1 171.. 4 113.3 171.6 171.9 173.5 172.5 115.L 169.8 L71.1 11].. 8 174.. 2 114.4 181.0 180.6 180 .. 946 62 479.0 30 121.3 121.8 123.0 123.0 121.3 123.4 123.. 8 125 .. 0 IU.. s 123.. 8 125.6 126.6 126.5 12'5l .. 8 129.5 128.947 62 ItlO.O 30 109.3 110.6 111.4 111 .. 2 109.6 11 L.6 112.3 113.2 LU.) lll .. O 113.5 114.. 6 114.4 1L 7.0 116.8 116.2.. 62 355-0 30 l06... 1 108.0 108.0 108.0 106.0 108.1 108.7 109.4 107.6 108.4 10ljl.6 11Q.'" 110.1 112.3 112.0 lU.449 23 644.0 150 564.9 570.7 575.5 '567.1 578.2 571:t.3 572.1 583.9 561.8 566.1 574.9 572.7 572.8 596.5 592.8 595.7
50 23 589.0 150 519.0 522.3 527.2 519.4 529.5 530.2 526.1 536.5 516.7 520.9 529.8 528.1 528.8 551.2 547... 1 549.2
5. 23 534.0 150 475.9 479.2 481.0 472.8 480.1 ""79.8 476 .. 3 484.6 467.2 471.1 ""76.7 471 .. 3 ""78.7 498.4 494...4 495.3
52 Z3 47'9.0 150 420.5 422.0 422.3 413.9 ""16.7 414.8 409.6 41lt.O 398.0 ]C}9.0 401.8 398.0 395.4 402.1 395.2 !91.7
53 2] 410.0 150 ""52.3 456.3 457.3 449.1 .tr55.3 454.7 451.2 460.S 443.3 447.9 455.9 454.7 456.9 477.0 lt73.9 475.3,. 23 355.0 150 414 .. 8 417.1 411.1 408.6 411.8 410.0 406.0 412.4 396.5 399.8 405.4 403.6 404.7 419... 415.4 415 .. 0
'55 114 644.0 330 101.6 108.2 108.3 108.0 105.4 106.1 108.2 10ljl.4 107.6 108.4 109.5 110.2 109.5 11 1.6 111.. 0 110.5
56 114 589.0 330 106.5 107.. 3 101.2 106.8 104.1 105.7 106.8 108.0 106.3 101.1 106.] 109.u 108.2 110.2 10<).5 109.1
57 114 534.0 330 105.5 106.0 106.2 105.5 103.0 104.6 105.8 107.0 105.3 1000 .. 2 107.4 10S.0 107.1 109.1 108.6 108.0
58 114 419.0 330 105.5 105.6 106.1 104.9 102.4 104.3 10S.3 106.3 104.8 105.8 106.9 107.5 106.5 10B.3 107.8 107.2
59 114 410.0 330 104.. 9 105.0 105.ljI 104.7 101.8 103.8 105 .. 0 106.1 104.6 105.5 106. '5 107.2 106.2 107.8 107.5 106.8
60 114 355.0 330 105. L 104.9 105.9 104.8 101. <; 103.9 105.2 106.3 105.0 105.5 106.4 107.3 L06.3 107.6 107.3 106.4
6L 120 644.0 90 104.8 105.6 106.5 105.8 104.4 107.0 108.6 109.7 108.1 109.0 110.4 1U.3 111.4 113.6 113.2 112.7
62 L20 589.0 90 104.5 105.8 106.1 105.4 103.9 106.2 107.9 109.1 107.4 108.3 109.7 110.4 110.3 112.3 111.7 111.1
63 120 53lt.0 90 104.2 105.4 105.6 105.0 103.3 105.5 107 • .2- 108.4 10b.7 107.3 10d.8 10'9.4 109.2 uo.. 7 110.1 109.5
64 120 ~79.0 '0 104.1 105.2 105.6 105.0 103.3 105. :3 101.2 108.2 106.6 107.0 108.6 109.1 108.9 110.2 109.5 10S.9
65 120 410.0 90 103.8 104.9 105.6 105.0 103.) 105.2 107.0 108.0 106.9 107.2 108.1 109.1 108.8 110. I. 109.] 108.7
66 120 355.0 90 104.0 104.5 105.2 104.6 102.4 104.7 106.5 107.7 106.3 106.6 108.0 108.7 10e.2 109.4 108.6 108.0
67 97 644.0 210 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6B 97 589.0 210 133.'3 135.5 136.7 136.5 135.9 138.. 4 138.8 140.5 137.9 139.0 141.0 141.1 1"-'1.2. 146.3 145.2 145.2
.9 97 53'0.0 .210 126.1 128.1 129.7 129.6 128.4 130.9 131.6 133.0 130.9 131.9 133.3 133.7 133.1 131.0 135.7 135.3
70 97 479 .. 0 210 11Z.1 113.1 11lt.8 114.8 113.6 116.0 117.1 118.2 116.9 118.L 119.2 120.0 119.'" 122.4 121.lt 120.7
Tl 97410.0 210 105.8 107.4 108.5 108.3 107.1 109.3 110.1 110.8 110.. 0 111.0 111.9 llZ.9 112.4 1l't .. 8 114.0 113.3
72 97 355... 0 210 10lt.4 105.6 107.2 106.6 105.4 107.3 108.3 10B.9 108.0 108 .. 8 109.5 110.3 109.7 111.8 110.9 110.2
73 0 0.0 0 107.8 106.2 107 .. 7 107.1 105 .. 6 107.7 108.8 108.1 107.3 108.0 108.1 108.9 10d.lt 110.5 109. L 109.1
74 0 0.0 0 105.1 104.1 106.4 105.1 Cl9.Q LO 1. 5 101.5 103.2 102.2 104 .. 9 103. q 103.3 104 .. 0 L06.4 105.6 105.8
75 0 0.0 0 101.1 108.5 108.2 106.9 103.1 105.1 106.9 L06.5 10S.3 105 .. 5 105.2 11,)6.8 105.6 108.4 107.5 101.. 2
76 o 896.9 0 251.1 262.1 .263.9 261.7 262.1 264.7 264.2 267.0 259.4 265.3 266.6 267.1 268.2 217.9 275.9 213.9 077 o 896.9 0 236.4 241.4 241.1 246.2 244.1 246.4 248.9 252.2 245.0 244.1 2ltB.4 241.3 243.6 252.2 248.7 249.1 "7B o 896.9 0 3Zit.5 330.0 332.5 3Z8.3 333.1 334.5 331.1 337.2 325.l:l 331. 1 332.4 330.6 330.0 340.3 335.8 335.1
79 o 430.6 270 105.0 106.4 107.3 107.0 105.4 108.1 109.6 l1u.6 108.8 LOljl. 7 111.. 2 112.4 112.5 115.2 114.9 114.8
BO o 430.6 2LO 123.1 lZ4.7 125.5 lZ5.1 125.1 127.9 128.6 129.2 126.3 lZ7.1 12<;.0 12.9.6 129.6 132.7 131.9 131.3
B1 o lt30.6 .0 142.9 143.9 144.7 144.1 143.4 145.2 145.6 146.3 143.9 14~.O L46.6 147.2 147.0 150.3 149.9 149.1
B2 o 430.6 30 134.2 135.0 135.6 134.5 133.0 134.0 134.3 135.6 133.1 133. d 134 .. 8 135.8 135.5 138.. 5 131.. B 137.3
B3 o 630.6 210 108.8 110.4 111.7 11 L.9 111.1 114.3 116.4 118.1 116.9 113.6 120.8 122.4 123.5 128.8 129.lt 130.4
B' o 630.6 210 172.8 175.0 176.1 174.7 175.7 177.8 177.9 180.0 175.4 177.J 179.5 17Y.8 180.2 185.5 184.5 183 .. 9
B5 o 630.6 Ja 202.3 204.1 205 .. 4 202.8 2C2.5 203.0 202 .. 7 204.<; 199.4 200.2 202.2 202 .. 4 202.0 206.8 205 .... 204.7
B6 o 630.6 '0 239.6 242.4 244.8 242 .. 8 244.5 245.9 245.2 247.5 241 .. 0 242.4 245.2 244.6 244.3 24<;.7 247 .. 8 2lt6.2
B7 o 830.6 210 206.1 208.6 210.6 20El.7 210.6 213.2 213.4 Z15.9 210.ljI 213.0 216.4 216.6 217.2 224.2 223 ..6 223.5
BB o 830.6 270 113.8 116. '3 11 7.9 ll8.) 117.5 121.6 12lt .2 126.6 125.4 127.7 131. '3 134.1 136.2 H4.2 146.0 148.0
B' o 830.6 30 246.9 24C}. '3 251.0 2.lo8.4 248.7 249.4 248.9 251." 244.5 245.4 248.0 248.5 249.0 256.3 255.6 255.1
.0 o 830.6 90 324.8 328.1 331.0 3Z6.8 329.7 32<;. a 327.3 330.0 319.0 J,19.6 322.3 32D.0 J1S.2 323.0 319.4 316 .. 6
91 0 0.0 0 106.6 105.R 106.3 105.5 100.1 100.3 101.2 103.9 102.1 103.lt 102.8 10"'.3 103.3 105.3 105.. 3 105.0
92 0 0.0 0 106.6 105.8 106.1 105.3 100.<; 100.5 101.2 103.5 102.3 103.2 103.1 104.6 103.10 105.0 105.1 106.1
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Fig. 1: Cross section (schematic diagramm)
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electrical connection

heater tube

thermocouples

Fig.6: Heater tube with thermocouples

short-circUit
ring

flexible copper
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Fig.5: Short-circuit ring
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Fig. 7: Profile of wrapper tube (CE1)
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Fig.
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: Wrapper tube with spacer grids (CE1)
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Fig.9: Spacer grid (CE1)
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Fig.10: Full view of test section with heater tubes
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~ electrical
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Full view of test section and instrumentation
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(a) before rounding of leading edges

(b) after rounding of leading edges

Fig.12: Detail of spacer grid (CE3)
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Fig.14: Test section CE3 after operation

heated tubes
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Fig.15: Test section CE3 after opation (detail)
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Fig.16: Melt-down of test section CE3 short circuit

distorted rods
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Fig.17: Detail of damaged test section
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1---------- :: 240 Asbest-----------1

Fig.19: Cross section of test section with insulation
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Fig.21: Instrumentation of CE3
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Fig.22: Photograph of instrumentation at inlet
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Fig.27: Friction factor versus Reynolds number (CE4) (helium runs)
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Fig. 28: Friction factor versus Reynolds number (CE4) (nitrogen runs)
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Fig.29: Drag coefficients of spacer grid in the rough part
(helium runs)
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Fig.30: Drag coefficients of spacer grid in the rough part
(nitrogen runs)




