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TEGENA: Detaillierte experimentelle Untersuchungen der Temperatur- und
Geschwindigkeitsverteilungen in Stabbiindel-Geometrien mit turbulenter
Natriumstromung

KURZFASSUNG

Far die Auslegung von Brennelementen (ldngsdurchstrémte Stabbindel) ist die
genaue Kenntnis der Geschwindigkeits- und Temperaturverteilungen notwen-
dig. Die zur Feinanalyse von ungleichmiaBig gekihiten Biindelzonen erforder-
lichen Detail-Codes befinden sich in der Entwicklung. Zur Verifikation solcher Re-
chenprogramme wurden in einem beheizten, reihenférmigen 4-Stabbundel
TEGENA (P/D = W/D = 1.147) mit Natriumkihlung (Pr = 0.005) mittlere Fluid-
temperaturen und die zugehérigen RMS-Werte der Temperaturfluktuationen
gemessen. Die Temperaturverteilung in den Strukturen wurde als notwendige
Randbedingung fir die Temperaturprofile im Fluid ermittelt. Die Experimente
wurden mit unterschiedlicher Beheizung (Gleichlast und Schieflast) durchge-
flhrt, die Stromungszustande wurden in den Bereichen 4000 = Re = 76000,

20 = Pe = 400 variiert.

Die wesentlichen thermischen Einlaufvorgange erfolgen bei Gleichlast innerhalb
einer beheizten Bindellange von rund 100 hydraulischen Durchmessern. In der
HauptmeBebene am Ende der beheizten Zone nach 200 hydraulischen Durch-
messern kann die Strémung als weitgehend thermisch eingelaufen bezeichnet
werden. Die gemessenen Temperaturprofile im Fluid zeigen hier ausgeprégte
Maxima in den engsten Spalten der Unterkanéle und ausgeprégte Minima in den
Unterkanalmitten an der unbeheizten Wand. In Bereichen mit den grofBten
Temperaturgradienten erreichen die Temperaturfluktuationen jeweils Maximal-
werte und Minimalwerte dort, wo die Temperaturgradienten verschwinden. Bei
allen untersuchten Schieflastfallen ist die Stromung am Ende der beheizten Zone

thermisch nicht eingelaufen.

Durch Kontrolle sémtlicher Thermoelemente in regelméaBigen isothermen Ver-
suchen, durch redundante Anordnung der beweglichen MeBsonden-Thermoele-
mente und durch den Nachweis reproduzierbarer MefBergebnisse konnten die
Experimente gut abgesichert werden. Parallel zu den Temperaturmessungen
wurden Laufzeitmessungen zur Ermittlung der Geschwindigkeitsverteilungen
durchgefihrt; hierzu ist die Auswertung noch nicht abgeschlossen.




ABSTRACT

Precise knowledge of the velocity and temperature distributions
is necessary in fuel element design (rod bundles with longitud-
inal flow). The detail codes required in the fine analysis of
non-uniformly cooled bundle zones are presently at the stage of
development. In order to verify these computer codes, the mean

fluid temperatures and the related RMS values of the temperature

fluctuations were measured in a heated bundle, TEGENA, con-
taining four rods arranged in one row (P/D = W/D = 1.147) with
sodium cooling (Pr ® 0.005). The temperature distribution in the

structures was determined as the necessary boundary condition for
the temperature profiles in the fluid. The experiments were
carried out with different types of heating (uniform load and
flux tilting) and the flow conditions were varied in the ranges
4000 £ Re X 76,000;20 £ Pe £ 400.

The essential processes of thermal development took place under
uniform load within a heated bundle length of about 100 hy-
draulic diameters. In the main measuring plane at the end of the
heated zone, after 200 hydraulic diameters, the flow can be
termed largeley developed thermally. There, the temperature
profiles measured in the fluid exhibit pronounced maxima in the
narrowest gaps of the subchannels as well as pronounced minima in
the centers of the subchannels at the unheated wall. In the 2zones
of maximum temperature gradients the temperature fluctuations
attain maximum and minimum values, respectively, at the points of
disappearance of the temperature gradients. In all cases of flux
tilting investigated the flow at the end of the heated zone had
not yet developed thermally.

By inspection of all thermocouples 1in isothermal experiments
performed at regular intervals, by redundant arrangement of the
hobile probe thermocouples, and by demonstration of the repro-
ducibility of results of measurement the experiments have been
validated satisfactorily. Parallel to the temperature measure-
ments the transit times were measured in order to determine the
velocity distributions; the evaluation has not yet been termin-

ated.
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1. INTRODUCTION

7.1 The Problem

Knowledge of the precise temperature distribution in the various
components (cladding tubes, wrapper tubes, spacerss 1s necessary
in performance of the strength analyses of fuel elements (rod
bundles with longitudinal flow). The thermal-hydraulics calcu-
lation of these rod bundles is normally carried out by the use
of subchannel analysis. Each subchannel of the bundle is as-
signed mean values of velocity and temperature, and the mass and
energy exchange between the subchannels is described by global
exchange coefficients. The 1limits of this global method of
calculation become quickly evident if there are major differ-
ences in geometry between the bundle subchannels. Such differ-
ences in geometry occur on the perimeter of the rod bundle and
they result from operation induced deformations of the struc-
tural components; last but not least, spacers give rise to local
redistributions of flow which bear consequences on the temper-
ature distributions. These problems as well as the special
conditions of liquid metal cooling were subjects treated in the
experimental investigations of a heated 19-rod bundle with
sodium cooling. Essential results have been represented
in /1, 2, 3, 4/. Also here it has appeared that the complicated
thermal-hydraulic conditions prevailing in a rod bundle geo-
metry cannot be described with sufficient accuracy by the sub-

channel analysis.

Therefore, computer codes have been developed by several insti-
tutions which allow a more detailed calculation to be made of
the velocity and temperature distributions of turbulent flow
through rod bundles (fine analysis). Verifications with these
detail codes of the 19-rod bundle experiments mentioned before
have been described in /5/ and /6/. The first attempts made to
describe the precise temperature distributions in rod bundles
partly reveal clear deviations from the experimental results.

There are different explanations for this:




a) The models describe but\inadequately the physics of turbulent
flow in rod bundles.

b) The coefficients used in the models to describe turbulent rod
bundle flow are not known.

c) Only some of the uncertainties prevailing in the experiment
can be quantified satisfactorily. For instance, the deviations
from ideal statevof the bundle geometry under operating con-

ditions can be estimated only.

More sophilsticated experiments were performed at KfK-INR in order
to further develop and verify the detail codes. Hydraulic experi-
ments performed on a 4-rod bundle test bed with air flow yielded
the distribution of the flow velocities averaged over time, the
wall shear stresses, the turbulant shear stresses normal and
parallel to the walls, and the turbulence intensities for dif-
ferent bundle cross-section geometries. The most recent status of

these comprehensive investigations has been represented in /7/.

Supplementing these activities, thermal-hydraulic experiments
were carried out in a similar 4-rod bundle geometry in order to
study the chracteristic conditions of liquid-metal cooling. Two
test series (TEGENA 1 and TEGENA 2)* were conducted, Important
partial results have already been given /8, 9, 10, 11/. The test
setup, the measuring equipment, preliminary tests and Part One of
the results measured in the TEGENA 1 test series have been de-
scribed in detail in /12/. The TEGENA experiments were terminated
in 1987. A summarizing description of the whole project will be

given in this report.

*TEGENA = Temperaturen und Geschwindigkeiten in ﬁatriumstrémung

(German acronym for temperatures and velocities in sodium flow).




1.2 Objective of this Work

The objective pursued under the project was described 1in a
feasibility study in 1979 /13/. To support, further develop and
calibrate thermal-hydraulic detail codes it was proposed to
measure local temperature distributions in characteristic sub-
channels of heated rod bundle configurations with liquid metal
cooling. At the same time, wall temperatures in the structures as
well as the azimuthal distribution of heat flow in the claddings
of the heater rods were to be measured. In order to separate from
each other the variables influencing the temperature distribution
and to create clearly defined experimental boundary conditions

the project was to be divided into several stages:

I. Symmetric rod configuration without spacers, hydraulically

and thermally developed flow.

II. Asymmetric heating with a view to generating strong tem-

perature gradients between the subchannels.
IIT. Asymmetric rod configuration.
Iv. Experiments involving spacers and blockages.

Work on items I and II has been completed:; they are the topics

treated here. Items III and IV were postponed for lack of time.
1.3 Possible Solutions

Unlike in the central bundle 2zone, considerable variations in
temperature occur in the bundle boundary zone on the perimeter of
the fuel rod cladding tubes which diminish the time to failure
and hence the lifetime of these important components. Therefore,
the experimental investigations were made in typical subchannels

of the bundle boundary zone (wall channels, corner channels).




Wall and corner channels with four rods arranged in one row were
simulated in preparation of extensive isothermal, fluid dynamics
experiements /14, 15/. By analogy with these hydraulic experi-
ments and supplementing them, also a 4-rod configuration in one
row was selected for the thermal experiments to be described
here. A pitch to diameter ratio of the rod, P/D = 1.15, was fixed

as the cross-sectional geometry for an advanced reactor concept.

Sodium was chosen as the liquid-metal coolant because a suitable

test bench and practical experience had been available.

The absolute dimensions of the bundle cross-section were deter-
mined by the capability of fabricating with sufficient measure—
ment acuracy the largest possible heater rods and the smallest
possible measuring probes. At the time, a heater rod diameter of
25 mm and a minimum possible probe size of 2 mm seemed to be
feasible. Both the excessively large heater rods and miniature
measuring probes with related adjusting devices for operation in

hot sodium had to be developed, built and tested.




2. TEST PROGRAM
The test programm consisted of three parts.

In a number of preliminary tests the following items were worked

out .
Measurement of the flow distribution in the inlet section pre-
ceding the bundle.
Heater rod testing in stagnant air and in flowing sodium.
Testing the probe adjusting devices in the measuring chamber
with sodium flow.

* Measurement of sodium velocities in the rectangular channel

without heater rods.

The TEGENA 1 test series (1985) included:
Isothermal tests (measuring sensor check and calibration).
Measurement of the wall temperatures (3D).
Measurement of the fluid temperatures (2D) for mean and large
Re-numbers.

* Tests under uniform load and in two cases of flux tilting.

Measurement of the temperature fluctuations (in some tests).

The TEGENA 2 test series (1987) included:
Isothermal tests (measuring sensor check and calibration).

- Measurement of the wall temperatures (3D)
Measurement of the fluid temperatures (2D) from small up to
great Re-numbers.
Tests under uniform load and in four cases of flux tilting.
Measurement of the temperature fluctuations.
Measurement of transit times to determine the flow velocit-

ies.*

* These measurements will be reported elsewhere /16/.




3. TEST SECTION

Only the principle of the test section will be described here,

to the extent which is necessary to understand the results of
measurement. A more detailed description of the test equipment
with the various components as well as notes on the major pre-

liminary tests will be given in the Annex.
3.1 Geometry

The test section has been represented schematically in Fig. 1.
It consists of four heater rods suspended vertically in a rect-
angular channel with a cylindric measuring chamber at the top

end.

The heater rods are 25 mm in diameter and about 4 m in length,
2.5 m of them heated. In the rectangular channel of about 6 m
length and 118.5 x 32.4 mm inner width the heater rods are fixed
on the perimeter at axial spacings of 550 mm with four small
pins each in such a manner that their spacings with respect to
the channel wall and with respect to each other are 3.7 mm. The
geometry parameters of the 4-rod Dbundle consequently are
P/D = W/D = 1.147. This geometry corresponds to the mean of
three different bundle geometries on which Rehme /7/ had made
hydraulic measurements. The sodium flows from an inlet section
(see Annex A1.2) in the open rectangular channel into the 4-rod
bundle. It ufirst passes an unheated bundle zone of 1288 mm
length, is then heated by 100 K at the maximum 1in the heated
zone and leaves the cylindrical mesuring chamber through a
nozzle provided on 1its side. The wunheated bundle 1length of

1288 mm corresponds to 105 hydraulic diameters DH, i.e. the
mean hydraulic diameter DH = 4-F/U, with F being the free flow
crosssection in the bundle and U the entire fluid wetted peri-
meter in the flow cross-section. The maximum heat flux densities
generated on the rod surfaces were 60 W/cm?. The selected heated
length of 2456 mm (201 hydraulic diameters DH) up to the main

plane of measurement ME6 was considered sufficient to obtain a




thermally developed flow provided that the rod bundle was uni-
formly heated /13/. In order to be able to examine this require-
ment, the rectangular channel was equipped on its perimeter with
24 thermocouples each at five axially displaced measuring planes
(ME1 through ME5). In the measuring plane MEO the uniformity of
the temperature of sodium supply into the unheated bundle =zone
was checked with six thermocouples distributed along the peri-
meter. In the TEGENA 1-experiments the measuring planes were
termed ME, in the TEGENA 2-experiments they were termed MP. The
axial positions of the measuring planes were the same in both
test series, while on account of different heater rods used,
slight differences can been detected between the two test series

as regards the cross-sectional geometries.

The temperature in the sodium flowing through the bundle sub-
channels is measured more carefully in the horizontal main plane
of measurement ME6 (TEGENA 1), 29 mm ahead of the end of the
rectangular channel, still in the heated bundle zone., In the
TEGENA 2 experiments the corresponding value 1in the main plane
of measurement (MP6) is 31.5 mm., Two cross slides have been in-
stalled in the cylindric measuring chamber in parallel with the
long sides of the rectangular channel. A 70 mm long measuring
probe has been fixed to the externally adjustable measuring
slides in such a manner that it can be moved in X and Y direc-
tion within the bundle subchannels. The maximum path lengths of
the probe tips are 75 mm in X direction and 25 mmm in Y direc-
tion. The thermocouple TEN measures the sodium inlet temperature
in the rectangular channel ahead of the unheated bundle zone.
The thermocouple TAS measures the sodium outlet temperature in

the nozzle provided on the side of the measuring chamber.

The major technical data of the test section have been summar-
ized in Table 1. Detail views of the test bed are shown 1in

Fig 2.




3.2 Instrumentation

3.2.1 Temperature Measuring Probes

The temperature measuring probes (Figs. 3 and 4) are capillary
tubes .bent, to form rectangles, 2 mm diameter at the maximum,
whose horizontal part is clamped into the measurement slides by a
reinforcing sleeve. The vertical part of the probes is 70 mm in
length and protrudes about 30 mm into the subchannels of the
rectangular channels opposed to the direction of flow. From the
free ends of the vertical probe shafts four or five miniature
thermocouples protrude. In the main measurement cross sections
(ME6 and MP6, repsectively) four thermocouples are arranged
quadratically in X/Y-direction in all cases with a centerline
distance of about 2 mm. The axes of this coordinate system used
to represent the results are formed by the inner contours of the
long wall (X-axis) and the short wall (Y-axis) of the rectan-
gular channel (Figs. 3b and 4b). Four thermocouples were used
because

the measurements were to be made as closely as possible to the

heated walls; .

local temperature gradients between two thermocouples each were

to be recorded with high accuracy: ‘

the measurements were to be redundant.
The maximum displacement paths of the probes are 75 mm in X-dir-

ection and 25 mm in Y-direction.

In the probe S1 (TEGENA 1) the four thermocouples are routed in
the probe shaft (1.6 x 0.1 mm) and soldered to the probe shaft in
a bored plug; Fig. 3. The diameter of the thermocouples 1is
0.24 mm and the centerline distance 1.96 mm. The measurement tips
are insulated electrically with compacted boron nitride powder.

The thermocouples are designated TE11, TE12, TE13 and TE14.

The probe S2 (TEGENA 1) is similar to probe S1 in design. How-
ever, the diameter of the thermocouple in this case is 0.38 mm

and the centerline distance is 1.83 mm. The measurement tips are




likewise insulated electrically with respect +to the sheath
through compacted boron nitride powder. The thermocouples are

designated TE21, TE22, TE23 and TE24.

In the probe P1 (TEGENA 2) all five thermocouples are routed 1in
the probe shaft (J.8 X 0.12mm) and solderedd to the probe shaft
in a bored plug. All diameters are 0.36 mm and the measurement
tips are insulated electrically with compacted boron nitride
powder. The centerline distance of the four guadratically ar-
ranged thermocouples (TC11, TC12, TC13, TC14) is 2.05 mm. The
central thermocouple TC15 displaced axially by 8.1 mm 1in the
direction of flow, combined with one of the four gquadratically
arranged thermocouples, serves for transit time measurements. The
transit times are determined using the cross-correlation ana-
lysis. The ratio of the axial distance of the thermocouples to

the transit time determined at each location gives then the

velocity at this location:; see /16/.

In the probe P2 (TEGENA 2) an additional miniature permanent
magnet (1.65 mm diameter, 1.5 mm length) is installed at the end
of the probe shaft (2.0 x 0.2 mm); Fig. 4. The central thermo-
couple TC25 extending into the sodium flow is insulated elec-
trically with boron nitride powder; 1its diameter 1is only
0.24 mm; it is routed centrically through the magnet and welded
at the end of the shaft in a plug. The sodium flow induces a
voltage in the magnet which 1is a direct measure of the flow
velocity. However, if the magnet 1is placed in a field with
temperature gradients, the additional superimposed voltage must
be compensated. This 1is achieved in metrology by means of two
additional thermocouples installed near the magnet poles. The
principle of this newly developed temperature compensated magnet
probe as well as results of measurement obtained with it have
been described in /17/. The two magnet thermocouples and the
central thermocouple TC25 of probe P2 are routed within the probe
shaft. For design reasons the four quadratically arranged thermo-
couples (TC21, TC22, TC23, TC24) had thus to be fixed to the

external side of the probe shaft using bandages. These thermo-
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couples are 0.37 mm in diameter with 2.65 mm centerline spacing.
Their measurement tips are welded with the thermocouple sheath.
The axial distance of these thermocouples from the central
thermocouple TC25 is 8.0 mm. The velocities determined by transit
time measurements between the axially displaced thermocouples
(similar to probe P1) were to be supplemented by the velocities
determined with the permanent magnet and compared with them.
However, the magnet did not work in the experiment so that it was

not possible to make this comparison.

Views of the temperature measuring probes installed are presented

in Fig. 5
3.2.2 Velocity Measuring Probes

The measuring chamber with the twb measuring probe adjusting
devices was tested in the WUP II sodium test bench without heater
rods under real operating conditions at sodium temperatures up
to 500°C /18/. Instead of the temperature measuring probes used
in the subsequent main test two velocity measuring probes were
used in this preliminary test. The principle according to which
similar probes work has been described in /19/ and corresponds to

the velocity measurement with probe P2 (Fig. 4).

Two probes, GS1 and GS2, 71 mm in axial length and 2.0 mm outer
diameter, were fabricated (Fig. 6). The permanent magnets, 1.5 mm
diameter and 1 mm length, installed in the probe tip give rise to
minimum induction voltages proportional to the flow velocity in
liguid metal flow. The sensitivity of the probe_signal was about

12 uVm=1s in these miniature magnets.

3.2.3 Wall Thermocouples

¢

The rectangular flow channel was equipped with 126 thermocouples
in total in order to be able to evaluate the conditions of

thermal flow development in the heated bundle zone. In five
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axially displaced measuring planes (ME1 through ME5 for TEGENA 1,
MP1 through MP5 for TEGENA 2) 24 wall thermocouples each have
been installed on the perimeter of the rectangular channel: The
measuring planes MEO and MPO, respectively, in the wunheated
bundle zone are provided with six wall thermocouples (Fig. 7;
Fig. 1). The 1 mm thick thermocouples have their end tapered to
0.5 mm diameter over a length of 15 mm. The measuring tip is
insulated with magnesium oxide. The tapered thermocouple tips
are embedded in the external channel wall in inclined grooves
(0.5 mm width; 0.7 mm depth) (Fig. 7). The measuring points are
located 100 mm upstream of the spacers (centers of the channel
flanges) and on the the channel perimeter at the narrowest gaps
between the heater rods and the channel wall or between the

narrowest gaps.
3.2.4 Reference Thermometers
Two platinum resistance thermometers (type Pt 100) have their

measuring tips arranged in the main planes of measurement (ME6

and MP6, respectively) at the following X/Y positions:

Local coordinates X [mm] Y[ mm]
Resistance thermometer PT3: 5 29
Resistance thermometer PT2: 113 3

The helical measuring resistance of 20 mm length is installed in
a protective tube of 2 mm outer diameter running over 35 mm
length parallel to the rod axis and is then guided to the out-
side normal to the rod axis above the bottom of the measuring

chamber.

Consequently, the effective mean temperature of these reference
thermometers 1is measured in a cross-sectional plane of the

bundle which lies about 10 mm downstream of the measuring
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plane ME6 (MP6). The accuracy of calibration of the reference
thermometers up to temperatures of 500°C is + 0.2 K according to

information received from the manufacturer,

Signal deviations of the thermocouples as a function of the
temperature level and time were recorded with the reference
thermometers.

4

3.2.5 1Inlet Temperature (Fluid/Wall)

In the TEGENA 1 test series the sodium inlet temperature (TEN)
of the rectangular channel preceding the unheated zone of the
4-rod bundle was measured with a thermocouple (NiCr-Ni, external
diameter 1.5 mm). The temperature of the rectangular channel in
the unheated bundle zone was measured with six wall thermo-
couples installed in the measuring plane MEO. This measuring
plane lies 365 mm upstream of the heated zone. The wall thermo-
couples were embedded in grooves on the perimeter of the rectan-
gular channel as described in Section 3.2.3 and represented in

Fig. 7.

In the TEGENA 2 test series the mean value of signals from the
six wall thermocouples measured in the measuring plane MP0O was
defined as Dbeing the sodium temperature at the bundle in-

let (TBI).
3.2.6 Temperature Reference Point

A copper plate (60 x 40 cm 2.5 am thick) standing upright

beside the test section and whose temperature can undergo vari-
ations with the room temperature serves as a temperature refer-
ence point for all thermocouples of the test section. The copper
plate is surrounded by a thermally insulating housing in order
to ensure uniform distribution of the temperature on the plate.
The copper plate is made as a plug board with 225 connections
where besides the thermocouple plugs all the other measuring

lines can be plugged in. In order to determine the mean plate
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temperature used as the reference temperature the temperature
mean value of five thermocouples distributed over the copper
plate is determined whose reference temperature 0° is furnished

by a Peltier cell.
3.2.7 Power of the Heater Rods

The heater rods are heated with direct current from a mercury-

arc rectifier (I = 10,000 A, V = 100 V). The positive pole
max max

is made of the ends of the current conductor connections of the

heater rods above the measuring chamber, whereas the negative

pole is connected to the upper bottom of the inlet tank in-

stalled in the section of flow development through silver coated

copper plates (cf. Fig. A2 in the Annex).

The currents of the four rods were measured as voltage drops at
four measuring resistances. The shunts had been calibrated
before with a precision shunt (category 0,1). The deviations
found during this process were taken into account in the evalu-
ation by application of correction factors. The voltage U was
picked up between the possitive pole and the negative pole in
the test section and transmitted to the plug board via a
voltage divider (100:1). The measured voltage drop 1in the
rectangular channel from the negative pole up to the beginning
of the heated zone was 0.2% of the total voltage: it was like-

wise taken into account in the evaluation.
3.2.8 Volume Flow Rate

The sodium flow rate in the bundle was measured as an induced
voltage [mV] with a calibrated induction flowmeter (MSAR Mag-
netic Flowmeter). The little temperature dependence was taken
into account. The accuracy of measurement as indicated by the
manufacturer is + 2%. The sodium density related to the sodium
inlet temperature was used to calculate the mass flows MS

(TEGENA 1) and MFR (TEGENA 2), respectively.




3.2.9 Data Acquisition System

The temperature signals, the RMS-values, the X/Y coordinates of
the mobile measuring probes, rod currents and rod voltage as well
as the volume flow rate were measured with an ACUREX data ac-
quisition system (Autodata ten/10). The ACUREX equipment 1is
composed of a scanner with amplifier, a voltmeter with analog to
digital converter, and a processor unit. The resolution error
is +1 uwV (+0.025K) for high resolution (10 measured values per
second) . Except for the X/Y coordinates and the reference thermo-
meter signals, all measured values were recorded as original data

and converted into physical data in the later evalutation only.

The temperature signal T(t) of a thermocouple can be split up
into two portions, namely the time averaged mean value of the
temperature T and the fluctuation signal 6 (t) which is always
superimposed to the mean temperature:

T(t) =T +6 (t)

In a number of cases it will be sufficient to record and analyze
the mean value of temperature and the RMS-value characterizing
the temperature fluctuations instead of the development versus

time of the temperature signal.

The mean value of temperatures and the RMS value of the temper-

ature fluctuatiohs are determined as follows:
+t,1

mean value: T'= z%;—v‘/m 77Q7z1f
"o e,

RMS value: RMS :\j 2.%_1_ .f;f”orz(.é/ At
TtH

where 2 tM is the time of averaging needed to calculate with

appropriate accuracy the two temperature values. Twenty seconds

of averaging time were sufficient to achieve an accuracy of the

RMS-values better than 2%.
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The RMS-values of the probe signals had been calculated and
recorded already in the experiments. In conformity with the
approach described in /9/, each of the eight (ten) temperature
signals from probes S1 and S2 (from probes P1 and P2) is amp-
lified. Then the mean value is automatically suppressed and,
finally, the resulting fluctuation signal is amplified a second
time. In an RMS measuring equipment an RMS value is calculated

from the fluctuation signal and transmitted to the ACUREX unit.

The X/Y coordinates of the adjustable probes are picked up as
voltages of 0 to 5 V at the potentiometers and converted with the
ACUREX processor unit into millimeters using linear equations and
are subsequently recorded. The equations are determined on the
basis of eight measuring points each (measuring voltage at the
ACUREX unit expressed in volt as a function of the probe position

expressed in millimeter) according to the least squares method.

The reference resistance thermometers are connected to the ACUREX
system via a four wire circuit. The changes of the measuring
resistance caused by changes 1in temperature are measured as

voltage changes, converted into °C and stored.

Some important data for test operation were calculated directly
from the measured values during the experiments using the ACUREX
system and after preselection displayed on a screen. Besides, all
measured data from the TEGENA 1 test series were recorded on
floppy disks by a floppy disk station connected with the ACUREX
system. In the TEGENA 2 test series the measured data were not
recorded on floppy disks but directly on the hard disk of a
personal computer (IBM-PC AT).

3.2.10 Safety System
An electronic safety system served to minimize consequential

damage of heater rod defects or heater rod failure. With this

protective system the currents of the heater rods are recorded




in a continuous mode. If intolerable current peaks occur within
limits that can be set (maximum and minimum) power disconnection

is released within about 12 ms.
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4, VELOCITY MEASUREMENTS IN THE RECTANGULAR CHANNEL
4.1 Distribution of Flow in the Flow Development Section

The actual bundle test section is preceded by a flow development
section where defined flow conditions at the test section inlet
are generated. The flow development section established for the
WUP II sodium loop was installed with a reproduced feed line into
a water loop (cf. Annex Ai1.2 and Fig. A2). A plexiglass measuring
chamber with an adjustable Pitot probe has been provided at the
upper end of the rectangular flow development channel in order to
measure velocity profiles. The 0.6 mm diameter probe can be
adjusted on longitudinal traverses in X-direction and on lateral
traverses in Y-direction of the flow cross-section, the error

being +0.1 mm. The measuring range is 0< X mm <118.5; 6 < Y[mm]€26,

The velocity profiles in the measuring plane (ME) were first
measured in the open channel. Moreover, the attempt was made to
generate box shaped velocity profiles by installing perforated
plates and sieves, respectively, in order to shorten the dis-
tance over which the subchannel mass flow in the bundle can be

equalized.

The velocity distributions at RE = 58000 measured in the open
rectangular flow develdpment channel (1600 mm flow development
length, which corresponds to roughly 31 hydraulic diameters DC)
are symmetric with respect to the central axes of the channel
cross-section (Figs. 8 and 9). The maximum velocities are by 20%
higher than the mean channel velocity UC. The maximum variations
of the local velocities (+ 2%) occur on the 1line of maximum
velocities. Thus, the conditions of inlet flow into the four rod

bundle can be termed good.

It was not possible to flatten the velocity profile markedly
towards a piston profile by installing different inserts in the

rectangular flow development channel (perforated plates and




sieves, respectively). Moreover, it appeared that all velocity
profiles measured with the inserts provided were less symmetric
and less uniform than those measured in the open channel. Con-
sequently, the conditions of bundle face flow were not improved
by the inserts examined /20/. Therefore, the open flow devel-

opment channel was used in the TEGENA experiments.
4.2 Sodium Velocities in the Rectangular Channel

Reproducible velocity profiles of sodium flow were measured at
different temperature levels in order to test the measuring probe
adjusting devices /21/. For this purpose, velocity measuring
probes (cf. Section 3.2.2) instead of the temperature probes were
clamped into the cross slides., The measurement fields of the two
velocity probes GS1 and GS2 in the main plane of measurement MEG6

have been represented in Fig. 10,

Velocity profiles in the measuring plane ME6 were measured on
longitudinal and transversal traverses within the following range

of parameters:

115,000 < RE < 420,000

0.85

A

Ulm/s] < 3.52

300 £ TN [°C] < 410
Some examples are shown in the following diagrams:

Figure 11 shows the U-profiles measured on serveral days on mean
X-traverses (Y = 16.35 mm). The U-profiles of the probes GS1
(o and + symbols) and GS2 ( ¢ and x symbols) coincide and taken
together they show a symmetric course over the channel width
which demonstrates the reproducibility of the measurements. The
maximum velocity variations of the probe GS1 not moved 1in the
second series of measurements (X = 38.50 mm; Y = 16.35 mm) are
indicated by the triangular symbols, the range of variations
being + 2%. The maximum velocities are 1.25-UC, the minimum

velocities near the wall (distance to the wall X = 1.5 mm) are




0.77-0C.

Besides the U profiles on the mean longitudinal traverse also the
U profiles have been represented on two lateral X traverses each
with distances from the wall of 13 and 26%, respectively, of the
channel depth in Fig. 12. The measured velocity distribution
validates the symmetric flow conditions in the rectangular
channel, also in the near-wall zones of the long channel walls.
The velocity profiles on the transversal traverses (Y traverses)
have been represented in Fig. 13. Close to the short channel
walls (distance from the wall X = 3.53 mm) the width of vari-

ations of the U profiles in Y direction is about * 5%.

Summarizing it can be stated that the permanent magnet miniature
probes installed in isothermal sodium flow up to temperatures
of 410°C furnish velocity profiles of a good quality. The poten-
tial of the measuring accuracy of these measuring probes 1is

comparable with that of conventional Pitot probes.
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5. TEST PROCEDURE AND PROCESSING OF MEASURED VALUES

The procedure of the main tests and the presentation of measured
results break down into three groups:
a) isothermal tests
(inspection and calibration of the thermocouples);
b) wall temperatures (3D) of the rectangular channel
(parameters: Reynolds (Péclet) numbers, heat flux density,
uniform load, four cases of flux tilting);
c) sodium temperatures and temperature fluctuations (2D) in the
subchannels
(parameters: Reynolds (Péclet) numbers, heat flux density,

“uniform load, four cases of flux tilting).

The envisaged test program of the TEGENA 1 test series was
restricted by defects at the heater rods HZ and H3 which ocurred
after nine days of testing. The external rod geometry did not
undergo changes so that it was possible to continue the tests
while heating the rods H!' and H4 (flux tilting tests). The
planned test program of the TEGENA 2 test series was performed in

full scope as planned.

All measured variables of the TEGENA 1 test series and process-
ing of the variables have been described in detail in /12/. 1In
this report some essential items will be discussed in order to
help understand the measured results. In the experiment all
points of measurement approached by the mobile probes were set in
probe specific local coordinate systems. The local coordinates of
all probe thermocouples were converted uniformly into an X/Y main
coordinate system (Figs. 3 and 4) which means that for a given
location of measurement the position of each thermocouple of the
probe in the coordinates of the X,Y coordinate system is indic-

ated.

The thermocouple positions are denoted in the diagrams and tables
by three symbols each, e.g. X23 where "X" means the coordinate,
"2" the probe 2, and "3" the thermocouple number 3 of the probe 2
(TE23) .
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The BASIC computer codes TEGEK1.BAS and TGP1.BAS were used to
process the values measured in the TEGENA 1 test series /21/.
TEGEK1.BAS is used to convert the measured data into physical
data and to calculate reference numbers. The TGP1.,BAS code 1is
used to sort the calculated values and to tabulate and plot the
results. The reference temperature used to calculate the di-
mensionless reference numbers (Re,Pr) was a mean bundle temper-
ature TNM. TNM is the arithmetic mean of the measured inlet
temperature TEN and the mean sodium temperature TNO calculated

in the measuring plane ME6.

The FORTRAN computer codes THEO.FOR, DISDRU.FOR, PLOTHP.FOR,
FINT.FOR and FINTEX.FOR were used in measured values processing
related to the TEGENA 2 tests series /22/. THEO.FOR was used to
convert the measured data into physical data and to calculate
reference numbers. The DISDRU.FOR code was used to sort and
tabulate the calculated values. The PLOTHP.FOR, FINT.FOR and
FINTEX .FOR codes were used to sort and plot the calculated
values. Also the mean bundle temperature TBP = 0.5(TBO+TBI) was
used as the reference temperatures for calculating the dimen-

sionless reference numbers (Re, Pr).

The signals of all 126 wall thermocouples were monitored in
periodical isothermal tests; however, no correction was made of
the measured values because the very small relative deviations
- of measured values were considered insignificant with respect to

the evidencing power of the results.

The signals of all probe thermocouples were controlled by re-
ferring to the isothermal tests and corrected using the refer-

ence thermocouples (Table 2).

The RMS values of the temperature fluctuations calculated during

data acquisitions were not corrected.




6. TEST RESULTS
6.1 Generalities

The major results of the two test series, TEGENA 1 and TEGENA 2,
are respresented graphically in this report while the measured
values together with the test parametérs have been tabulated in‘:
the Annex. All test results (graphical and tabulated representa-
tions) will be contained in more detailed data reports. Part 1 of

the TEGENA 1 test series has been documented in /12/.
6.2 Isothermal Tests

The isothermal tests are the basic tests for all experiments
involving heated rods. They serve to control the measuring probes
and describe possible deviations from the ideal 1isothermal
conditions. In both test series isothermal test were performed at
regular intervals over the entire period of testing. For this
purpose, the test section was heated to the desired temperature
level with the trace heating: of the loop system and with a
controllable 120 kW heater. The measurements were made at four

temperature levels (250, 300, 350 and 400°C) and in the TEGENA 2

test series also at four sodium flow velocities (0.5, 1, 2 and

4 m/s). %

The uniformity of the temperature signals recorded depends mainly
on:
the quality of the isothermal conditions prevailing in the test
section, both in terms of space and time;
+ the quality of the measuring sensors;

the accuracy of the data acquisition system.

6.2.1 Isothermal Tests - Wall Temperatures

The wall temperatures measured in the isothermal test TI01T250 of
the TEGENA 1 test series at ~ 300°C have been plotted in Fig. 14

over the channel perimeter CP. The 126 temperature values scat-
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ter by *0.3K at the maximum, with two exceptions in the meas-
uring planes ME1 and ME5. The mean value MIT occurs 1.05 K above
the reference temperature TRF = 0.5 (PT3 + PT2). The accuracy of
calibration of the resistance thermometers PT3 and PT2 up to
'500°C is *0.2K according to information received from the sup-

plier.

The wavy distribution of the temperatures on the perimeter of the
rectangular channel is due to the differences in thermal insula-
tion of the short and long channel walls. The thicker air layer
in the center of the long channel walls gives rise to higher
temperatures. The width of variation of temperatures on the
channel perimeter due to the slight differences in thermal insu-

lation is about #*0.3K in this example.

In Fig. 15 the temperatures of the tests IO7T250 and I52T250,
measured at different points in time, have been represented in
addition to temperatures measured in the test I01T250 described
before at ~300°C; the Reynolds numbers are higher by 44% and
24%, respectively. The observed mutual changes of temperatures
are <0.1 K on the average. The deviations of the mean values
MIT, calculated from 126 measured values each, with respect to
the corresponding reference temperatures TRF are - ordered by the

sequence of measurements - 1.1K;0.8K,0.4K.

The wall temperatures measured in the TEGENA 2 test series at
three different temperature levels (300, 350 and 400°C) and at
constant mean flow velocity UB = 0.5 m/s have been represented in
Fig. 16. The measurements reveal 1little differences in temper-
ature on the channel perimeter of about 1 K which slightly

increase with increasing temperature level.

The wall temperatures in the five measuring planes, recorded at
about 300°C and at four different flow velocities (0.5, 1, 2 and
4 m/s)
enlarged by a factor of 20. The difference in the absolute

have been represented in Fig. 17 on a temperature scale

’

temperatures at the different velocities is due to the acci-
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dental, steady-state 1isothermal conditions' in the test section.
The measurements show that the differences in temperature in
five planes of measurement amount to 0.5 K. On the perimeter of
the rectangular channel the temperatures undergo variations,
which are dependent on the flow velocity of sodium, namely
between 0.7 and 1.3 K. The maximum temperatures were measured in
all zero tests in the center of the long sides of the rectangu-.
lar channel (B and D). The reason is the annular insulation of
the rectangular channel, with differences in the thicknesses of
the air layers enclosed, so that a uniform slight disturbance of
the temperature field is produced in the cross-section of the
rectangular channel. The disturbance of the isothermal temper-
ature field in the cross-section of the rectangular channel
depends on the temperature level and on the flow velocity. At
300°C the maximum temperature varlations on the channel péri—
meter are 1.3K for UB = 0.5 m/s and 0.7k for UB = 4 m/s: at

400°C the corresponding values are 1.6 and 1.0K.

When the measurements of 126 wall temperatures were repeated
maximum deviations of 0.25K were obtained at the temperature
level of 400°C and the mean flow velocity UB = 0.5 m/s. The
deviations between two successive measured values were always
less than 0.1K. This implies that the relative error of measure-

ment of the data acquisition system is less than 0.1K.

During the test series 2 two failures were observed of 126 wall
thermocouples after several days. These failures had no prac-
tical impact on the teét results because it was possible to
replace the two erroneous wall temperatures by averaging the
signals received from the respective sensors at neighbofing

measuring planes.

Summarizing it can be stated:
With identical thermal insulation 1in axial direction the
scatter band of the wall thermocouples is about 0.5K.
On account of slight differences in the thermal insulation on

the perimeter of the rectangular channel, temperature vari-




ations of the wall thermocouples between 0.7 and 1.3K were

obtained dependent on the sodium flow velocity.

When the rods are heated the slight differences in the thermal
insulation on the perimeter of the rectangular channel get
effective in the. same manner as at zero power. Therefore, no

correction has been made of the wall temperatures.
6.2.2 Isothermal Tests - Fluid Temperatures

In Fig. 18 the deviations averaged over the three isothermal
tests have been plotted as a function of the reference temper-
ature for the eight probe thermocouples. There is a clear de-
pendence on temperature with a linear characteristic. The
straight lines drawn through the four points were determined by
the least squares method. When evaluating the fluid temperatures
measured with the probe thermocouples a correction was made
using the equations valid for the straight lines; the error is

smaller than 0.1K.

Within the range of temperatures investigated the thermocouples
of probes S1 and S2 (TEGENA 1 test series) exhibit mainly neg-
ative deviations DTR from the reference temperature TRF. These
are miniature thermocouples with boron nitride insulation at the
measurement tip. The deviations of the 0.24 mm thick thermo-
couples of probe S1 from the reference temperature are about
twice that of the 0.38 mm thick thermocouples of probe S2 at

temperatures >350°C.

The maximum absolute deviation DTR of thermocouple TE14 of
probe S1 at 400°C is 3.7K and 1.9K, for the thermocouple TE24 of
probe S2. The maximum relative deviation of the thermocouples of

probe S1 is 0.7K and 1.2K for probe S2 at 400°C.

The TEGENA 1 experiments were performed in the temperature range
of 260 to 380°C. In that range the maximum deviation between two

probe thermocouples is about 1 K (TE21 and TE 24). If the cor-
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rection described above were not made for these thermocouples,
an error of ~50% would be produced between the thermocouples
TE21 and TE24 (centerline spacing about 2 mm) for the measured
mean temperature gradients of e.g. 1 K/mm. This error can be

reduced to 5 to 10% by correction of the measured values.

The measured deviations of the inlet thermocouple TEN and outlet
thermocouple TAS from the reference temperature have likewise
been entered in Fig. 18. The inlet thermocouple TEN has its
measurement tip tapered from 3 mm to 1.5 mm and it is insulated
from the sheath with magnesia. It shows a clear dependence on
temperature with a linear characteristic; 1in the, temperature
range investigated the deviations are possitive and increase
with rising temperature. The outlet thermocouple TAS is 3 mm in
diameter and provided with an MgO insulated measurement tip. The
measured deviations in the temperature range 1investigated are
roughly 2.5K  above the reference temperature and exhibit a
linear course with a slight tendency to decrease. The measured
deviations of the 126 wall thermocouples are described by the
shaded area in Fig. 18. The temperature dependence 1is little,
The deviations on an average are plus 0.8K, the scatter band is

+0.4K.

For the thermocouples bf probes P1 and P2 (TEGENA 2 test series)
the isothermal measurements yielded less temperature dependence
compared with the probes 81 and S2. The maximum deviation be-
tween the five thermocouples of the probe P1 occurred at 400°C
and amounted to 1.2K. The maximum deviation between the five
thermocouples of probe P2 was 4K at 400°C; however, between the
thermocouples in a square arrangement the maximum deviation was
not more than 0.6K. The central thermocouple TC25 has clearly
smaller dimensions and a measurement joint of a different design

which prcvides the explanation for the deviating characteristic.

Similar to the thermocouples of the probes S1 and S2, a cor-
rection of the measured values was also made for the thermo-

couples of the probes P1 and P2 using equations valid for
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straight lines. For all probe thermocouples and for the thermo-

couples TEN and TAS the equations applicable to straight lines

and used in the evaluation have been compiled in Table 4.

During the TEGENA 1 test period no changes were observed at the
thermocouples of the probes S1 and S2 as a result of the iso-
thermal tests. During the TEGENA 2 test period, however, the
following effects were detected inter alia in the isothermal
tests:
The thermocouple TC12 of the probe P1 became defective at the
end of four weeks.
The thermocouple TC21 of the probe P2 did not always work
reliably.

Summarizing‘it can be stated:

* The characteristic of the deviations of the measured values of
the probe thermocouples from the platinum resistance thermo-
meters used as reference elements is a linear one and slightly
dependent on the temperature within the range of temperatures
investigated (250 to 400 °C).

* The changes of the thermocouple characteristics during each
test period were negligibly small, with two exceptions.

- When all probe temperatures averaged over time were evaluated,
the measured values were corrected on the basis of the iso-

thermal measurements.
6.3. Distributions of Wall Temperatures at Uniform Load

The wall temperatures measured in the structures (rectangular
channel) are a necessary boundary condition for judging the
temperature distributions measured in the fluid. This 1is the
question of particular relevance: Has the flow in the main
measuring plane ME6 (fluid temperature) fully developed ther-
mally under conditions of uniform heating of the four rod

bundle?
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First, the distributions of wall temperatures measured in five

mesuring planes will be described by an example.

For the uniformly heated bundle the distribution of the wall
temperatures on thé perimeter of the rectangular channel has
been represented as a function of the heated length in Fig. 19.
The measurements were made for a Reynolds number Re = 60,100
which corresponds to a mean bundle velocity UB = 1.91 m/s. With
a total electric power of 396 KW supplied, this gives a mean
heat flux density at the rod surface of QH = 50 W/cm? and a mean
coolant heating of 96K up to the measuring plane ME6. The heat
flux densities of the individual rods differ by 1.5% at the
maximum. In the non-heated bundle zone the temperatures on the
channel perimeter are constant (measuring plane MEO, symbol 0).
At the measuring planes of the heated 2zone (ME!1 through ME5)
temperature peaks occur in the narrowest gaps between the heater
rods and the channel wall where heat removal by the coolant 1is
minimum. All the temperature sinks are located in the center of
the subchannel. The maximum temperature differences between the
center of the coolant channel and the narrowest gap are between
about 5K (ME1) and about 12K (ME5) in this test. Details can be
taken from the table of measured values in the Annex. The vari-
ation of the temperatures on the perimeter of the rectangular
channel heavily increases with the heated length up to the
measuring plane ME2 (LH/DH = 60) and thereafter increases only
slightly. The difference of temperature variations between the
measuring planes ME4 and ME5 is only about 5%. It can be con-
cluded from these wall temperature measurements that the temper-
ature distribution of the flow after a heated length of 60 hy-
draulic diameters (ME2) is already very similar to that after
195 hydraulic diameters (ME5). For the main measuring plane ME6
(fluid temperatures) this means after a heated length of 201 hy-
draulic diameters that the flow has been largely developed
thermally there, i.e. the heated length of the bundle of approx-
imatly 2.5 m had been sufficiently dimensioned in designing the

test section.
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To be able to study the influence of the Reynolds (Péclet)
number on the thermal development of the flow three test series
(WO3A120, WO5A075, WO5B075) were performed within the TEGENA 1
test series with the characteristic test parameters compiled in
Table 3. The temperature distributions measured for different
heat flux densities and different coolant heatings resemble in
their course the distributions represented in Fig. 19. At each
measuring plane the maximum temperature differences on the
entire channel perimeter ATCP were determined and normalized to
the mean coolant heating DT. The normalized temperature dif-
ferences ATCP/DT so obtained have been plotted in Figs. 20, 21
and 22 over the heated length. The parameter is the flow condi-
tion characterized by the Reynolds number. Figure 20 shows the
situation for a mean coolant heating of DT =& 95 K. Figures 21
and 22 show the conditions for a mean coolant heating DT =72 K;
the results represented in Fig. 22 were obtained from repetition

tests,

The plots in Fig. 20 show that the temperature field in the
rectangular channel largely develops up to a heated length of
approximatly 60 hydraulic diameters (ME2) under all flow con-
ditions studied (24,000 < RE < 76,000, 140 £ PE < 440). The four
heater rods, the sodium flow permeated bundle subchannels and
the surrounding rectangular channel make up a thermally coupled
system. Therefore, it can be concluded that also the temper-
ature field in the sodium flow has largely developed up to the
measuring plane ME2 (60 DH). For smaller Reynolds numbers
(RE < 30,000) the flow has largely developed thermally at the
end of 60 DH. The change in the temperature field up to approx-
imately 200 DH is only about 10%. For higher Reynolds numbers of
76,000 (Pe = 440) the temperature field between the measuring
planes ME2 and ME5 changes only by 50% and between the measuring
planes ME4 and ME5 only by 7%. That means that for this flow
condition the flow has largely developed thermally at the end of

approximatly 200 DH.




The fluid temperatures at the measuring plane ME6 (= 201 DH)
were measured at maximum Reynolds numbers of about 60,000. For
this flow condition the temperature field in ‘the rectangular
channel changes by about 3% from ME4 to ME5. Assuming that the
change of the temperature field in the subchannels with sodium
flow resembles that in the rectangular channel, the following
holds: With a fully heated bundle all fluid temperatures are
measured while the flow has largely developed thermally. The
heated length of 2500 mm specified prior to heater rod manufac-
ture in order to achieve thermally developed flow was therefore

dimensioned appropriately.

The plots in Figs. 21 and 22 obtained from the test series
WO5A075 and WO5B075 confirm the plots described before and hence

lead to the same conclusions as above.

Supplementing this and for the sake of comparison the wall
temperature distributions have been represented in Fig. 23 for
an example taken from the test sefies TEGENA 2. For fully turbu-
lent flow with Re = 68,000 (Pe = 366, UB = 1.97 m/s,
QH = 51 W/cm?) the temperature profiles on the perimeter of the
rectangular channel are regular again at all five measuring
planes. The mean temperature variation on the channel perimeter
initially increases clearly up to a heated length of about
100 hydraulic diameters (MP3); thereafter, the increase amounts
to only a few percent. Looking at the local temperature dis-
tribution one finds asymmetries in the neighborhood of the outer
rods H1 and H4. The reason probably is little displacement of
the rod away from the ideal position which 1is indicated by

arrows in Fig. 31.

The wall temperature distributions were measured for five dif-
ferent flow conditions in the range of 3700 < Re < 68,000
(21 £ Pe £ 366). The most important test parameters of this test
series belonging to TEGENA 2 have been compiled in Table 4. It
is evident also here that the major thermal development pro-

cesses take place along the first 100 hydraulic diameters. In
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the upper bundle half the temperature profiles resemble much
each other; the changes of temperature variations on the channel

perimeter are only some percent here.

In a more detailed analysis of the temperature differences
measured in the individual subchannels it can be shown that
thermal development 1is fastest where the heating and cooling
conditions are symmetric. This is the case in the central wall
channels and in the corner channels. In the other bundle =zones
thermal development is slow with a non-linear dependence on the
Re number and the heat flux density, respectively, at constant
coolant heating. The following two diagrams will illustrate this
by way of example. In Fig. 24 local azimuthal temperature dif-
ferences (TV) in the zone of the central wall channels have been
plotted for different Re numbers as a function of the heated
length. TV is a temperature difference between two neighboring
wall thermocouples located at the same measuring plane; cf.
Fig. 7. The local temperature differences TV have been normal-
ized to the mean coolant heating DTC, and the heated length LH
has been normalized to the mean hydraulic diameter DH in the
bundle. The points entered in the diagram are mean values of the
four local temperature differences (marked in the bundle cross-
section) in the zone of the central wall channels. The plots for
the three different Re numbers exhibit a continuous rise up to a
heated length of about 100 DH and thereafter they become very
flat up to 200 DH. Furthermore, it can be taken from the diagram
that the normalized temperature differences TV/DTC, above a
heated length of about 50 DH, are proportional to the Re number

in any subchannel cross-sections.

The respective conditions are completely different for the wall
channels in Fig. 25 which are coupled with the corner channels.
The points traced in this diagram are mean values of the four
temperature differences marked in the bundle cross-section. For
Reynolds numbers smaller than 32,000 the normalized temperature
differences do no longer undergo changes at the end of about

50 DH and, moreover, they are clearly smaller than in the cent-




- 32 -

ral wall channel. For heavily turbulent flow with Re = 68,000,

on the other hand, the plot takes a steep course in the bottom

part of the bundle, attains a maximum at DH 80, and at
DH = 200 its tendency is still to decrease. It can be supposed
that in this flow condition thermal equilibration between the
corner channel and the neighboring wall channel 1is not yetk
completed. At medium and small Reynolds numbers the high mo-
lecular thermal conductivity brings about thermal eguilibrium

already after short heated lengths.

The development of the normalized local temperature differences
at the measuring plane MP5 has been represented in Fig. 26 as a
function of the Re number. The température differences TV meas-
ured between neighboring wall thermocouples have been given the
same numbers for comparable geometric zones in the cross-section
of measurement. The curves in the diagram are based on the mean
values of similar temperature differences and are designated by
the respective numbers. It can be recognized that the normalized
temperature differences TV/DTC increase linearly with the
Re number for the fully symmetric bundle =zones (central wall
channels, corner channels) (plots 1 and 5, respectively). For
the rest of cases a non-linear dependence on the Re-number

(plots 2, 3 and 4) is obtained.

Summarizing, the following conclusions can be drawn from the
wall temperature distributions measured under conditions of

uniform load:

- From the development of the temperature field in the external
bundle structure (rectangular channel) conclusions can be
drawn with respect to the development of the temperature field

in sodium flow because the system is thermally coupled.

- For the case of uniform load (all four rods heated) sodium
flow at the main measuring plane ME6 has largely developed
thermally after a heated length of about 200 hydraulic dia-

meters,
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The local analysis provides indications to the effect that for
greater Reynolds number thermal equilibrium between coupled
subchannels of different sizes (wall channel/corner channel)

has not yet been completed after 200 hydraulic diameters.
6.4 Fluid Temperature and RMS Profiles at Uniform Load

In this chapter it is reported about temperature profiles meas-
ured with the mobile measuring probes on lateral traverses
(Y direction) and on longitudinal traverses (X direction) in the

bundle subchannels.
6.4.1 TEGENA 1, Profiles on X/Y Traverses, Uniform Load

The fluid temperature profiles measured in the TEGENA 1 test
series have been represented in Figs. 27 to 30. The bundle is
heated uniformly at 50 W/cm? and the sodium flows through the
bundle at a mean velocity of UB=1.90 m/s (Re ~60,000). The tem-

perature profiles measured with the probe 82 on Y traverses

between the heated rods H3 and H4 have Dbeen represented in
Fig. 27 (direction of motion A, positive Y direction for
probe S2) and in Fig. 28 (direction of motion B, negative Y dir-
ection for probe S2). In the test F04Q12A.DAT the probes were
moved with increasing measuring coordinate (DIR A), in the test
FO04Q12B.DAT with decreasing measuring coordinate (DIR B). The
directions of motion have been traced also in the diagrams.
DIR A means the pushing movement of +the measurement slides,
DIR B the pulling movement of the measurement slides. The two
measuring traverses have constant X coordinates (X21 = 86.96 mm,
X22 = 88.79 mm):; they run symmetrically with the central line in
Y directrion between the rods H3 and H4. The profiles measured
with the four probe thermocouples coincide; in the center of the
wall channel they proceed steeply and linearly, and in the
narrowest gap between the rods (Y = 16.2 mm) they attain a
maximum of symmetry. The measured results are practically inde-
pendent of the direction of motion which is shown by a compar-

ison of the temperature profiles in Figs. 27 and 28. These meas-
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urements show that the flow had a symmetric distribution and the
power must have been released uniformly. Furthermore, it can be
concluded that the probe had been correctly positioned and that
the measured values were corrected properly on the basis of the
isothermal measurements. Slight temperature differences between
the measured plots of the thermocouples TE21/TE22 and those of
the thermocouples TE24/TE23 are caused by small changes in the
operating parameters because the measured Valueé were recorded

at the same locations and at different points in time each.

The temperature profiles measured with the probe S2 on the

X traverses parallel to the long channel wall have been repres-

ented in Fig. 29 (direction of motion A, negative X direction
for probe S2) and in Fig. 30 (direction of motion B, positive
X direction for probe S2). The measurement traverses are located
on the Y coordinates Y21 = 2.68 mm and Y24 = 0.85 mm; their
distances with respect to the heater rods and the duct wall,
respectively, are the same. The measurement plots in Fig. 29 and
in Fig. 30 exhibit minima each in the centers of the subchannels
and maxima in the narrowest gaps. Also in X direction the res-
ults of measurement are independent of the direction of motion
of the probe. A slight shift by about 1.5 mm in the temperature
maxima in the narrowest gap between the rod H4 and the channel
wall towards the wall channel can be observed. The maximum
temperatures in the narrowest gap for rod H4 are only about 4K
above those in the narrowest gap for rod H3 which corresponds to
roughly 4% of the coolant enthalpy rise. The mean temperature
gradients in Y direction differ by about 12% at the respective
locations. A possible explanation is the rod power of rod H4
which is higher by about 4% compared to rod H3 which would imply
coolant heating higher by 2.5K. However, this is contradicted by
the fact that the cross-sectional surface of the corner channel
is larger by 22% than that of half the wall channel and that,
consequently, the coolant channel cross-section of rod H4 1is
larger by 11% than that of rod H3. A further explanation for the
temperature differences ocurring in the narrow gaps would be

deviations of the rods H3 and H4 from the ideal geometry. An
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assumed mean eccentric position of 0.1 mm of rod H3 in positive

Y direction and of rod H4 in negative Y direction may lead to

the measured temperature differences which has been shown by
subchannel code based computations; cf. Chapter 7. The vertical
spacings between the curve pairs reflect mean temperature gradi-
ents in Y direction. In the narrowest gaps maximum values of
about 3 K/mm are obtained, in the subchannel centers minimum
values of 0.6 K/mm. The maximum temperature gradients of the

measured curves are 2.2 K/mm in X direction.

The fluid temperature profiles measured in the TEGENA 1 test
series using probe S1 are not described here because the probe
shaft got slightly deformed and the measured values were helpful
to a limited extent only:; the results obtained have been re-

presented in /12/.
6.4.2 TEGENA 2, Profiles on X/Y Traverses, Uniform Load

In the TEGENA 2 test series fluid temperature measurements were
repeated on Y and X traverses with the test parameters similar
to those used in the TEGENA 1 test series. It should be noted in
this context that new heater rods had been installed and mod-
ified measuring probes with a slightly different geometry were

used.

The temperature profiles measured with the probes P1 and P2 on

parallel Y traverses have been represented in Figs. 31 to 34.
The RMS values of temperature fluctuations measured at the same
time have likewise been entered. The measurement traverses have
constant X coordinates. For probe P1 they are X11 = 31.66 mm and
X12 = 29.61 mm which means that they run symmetrically between
the heated rods H1 and H2: for the probe P2 they are
X21 = 86,57 mm and X22 = 89.22 mm which means that they run
symmetrically between the heated rods H3 and H4. In the test
M332.DAT the probes were moved with increasing measuring co-
ordinate (DIR A), in test M334.DAT with decreasing measuring
coordinate (DIR B)., The directions of motion have also been

traced in the diagram: DIR A means the pushing movement of the
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measurement slide, DIR B the pulling movement of the measure-
ment slide. These are the findings from the profiles measured on
the Y traverses. The temperature profiles measured with the four
probe thermocouples coincide for the two probes because the
temperature distribution in X direction 1is symmetric with re-
spect to the parallel measuring traverses. Pronounced temper-
ature maxima occur in the narrowest gaps between the heated
rods. Exactly at these points the RMS profiles exhibit pro-
nounced minima. This means that the temperature fluctuations are
minimum where the tempeature gradients in the direction of
movement of the measuring sensors become zero which is a plaus-
ible explanation. Conversely, the RMS profiles have their maxima
where the temperature gradients are greatest. The profiles
traced in opposite direction each (DIR A/B) (Figs. 31 and 32 for
probe P1, Figs. 33 and 34 for probe P2) give the same results.
By little change in the test parameters from test M332 to test
M334 the temperature levels have changed by a few degrees each.
This is expressed by the slight shift in location of the temper-
ature profiles, The RMS profiles, however, fully coincide in the
two tests because the temperature gradients have practically not
undergone any changes. The conspicuous deviations of the temper-
ature maxima and the RMS minima from the geometric center
(Y = 16.2 mm) for probe P2 (Figs. 33 and 34) suggest geometric
displacements of the two rods H3 and H4 or of either of them.
The differences of the RMS values in the range of maximum
temperature gradients suggest that the thermocouple tips of TC21
and TC24 and TC23 and TC22, respectively, have not been shifted

exactly on the same Y traverses.

The temperature profiles measured on X traverses for similar
test parameters and the related RMS profiles have been repres-
ented in the following two diagrams. The thermocouples of probe
P1 were shifted between the heater rods H1, H2, H3 and the long
channel wall on the X traverses running parallel to the wall
with the fixed Y coordinates Y11 = 29.39 mm and Y14 = 31.44 mm
(Fig. 35). The thermocouples of probe P2 were shifted between
the heater rods H2, H3, H4 and the opposite long channel wall on




the X traverses at Y21 = 3.13 mm and Y24 = 0.48 mm distance
(Fig. 36). Similar to the measurements belonging to the TEGENA 1
test series (cf. Figs. 29 and 30), also here the mean temper-
ature profiles exhibit pronounced maxima in the narrowest gaps
between the heater rods and the channel wall.All the temperature
minima occur in-between, in the centers of the subchannels. The
maximum temperature variations in X direction are about 22 K.
The amplitude difference between the two curve pairs is in each
case a measure of the mean temperature gradients in Y direction
at a given X position. The mean temperature gradients in Y dir-
ection vary approximately between 1 K/mm (subchannel center) and
3 K/mm (narrowest gap). The mean temperature of the wavy temper-
ature profiles decreases towards the center of the bundle. The
same tendency was observed in the mesurements belonging to the
TEGENA 1 test series (cf. Figs. 29 and 30). The RMS values of
the temperature fluctuations recorded at the same time as the
mean temperatures, like on the Y traverses, exhibit maxima 1in
the zones with high temperature gradients. The minima of the RMS

profiles occur where the temperature gradients become zero.

In the TEGENA 2 test series temperature profiles and related RMS
profiles were measured at uniform load (all rods heated) under
five different flow conditions in total (Re=x 4000, 8000, 16,000,
32,000, 64,000). The profiles measured for Re = 16,000 (Pe = 90)
have been represented in Figs. 37 and 38 (Y traverses) and 1in
Figs. 39 and 40 (X traverses). The plots largely correspond to
those obtained for high Re numbers although the heat flux
densities, the maximum temperature variations, the temperature
gradients and the maximum RMS values are smaller by about a
factor of 5. The temperature and RMS profiles measured in Y dir-
ection greatly resemble those measured for high Re numbers: the
maxima and minima are pronounced and occur at the same loca-
tions. However, the temperature and RMS profiles measured in
X direction, compared to those measured for high Re numbers,
exhibit characteristic differences if looked at more closely.
The temperature profiles measured with both probes exhibit

clearly different maxima in the narrow gaps of the central rods
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H3 and H4. This is an unexpected finding, which cannot be ex-
plained straightforwardly. It can be supposed that the central
rods 1in this operating condition are shifted slightly from their
ideal positions, namely rod H2 in the positive and rod H3 in the
negative Y directions. A question which can be clarified solely
by further studies would be whether under this flow condition
(Re = 16,000, Pe = 90) mixed convection might already be capable
of causing the observed irregularities in temperature
(cf. Figs. 31 to 36, Re = 68,000). Whereas the RMS plots have
still pronounced maxima and minima on the Y traverses, the
extremes on the X traverses are still only visible well for the
thermocouples TC21 and TC22 of the probe P2 (Fig. 40). The
thermocouples TC24 and TC23 moved on the near-wall traverse
(distance from the wall Y24 = Y23 = 0.46 mm) practically did not
show any longer changes in temperature fluctuations. The same is
true for all thermocouples of probe P1 (Fig. 39). The conclusion
can be drawn from this that the thermocouples with the non-
insulated measuring tips of the probe P2 are more sensitive than
the thermocouples with the insulated measuring tips of the
probe P1. The differences in RMS values of different thermo-
couples of similar design (insulated or non-insulated measuring
joint) in the range of 0.1 X RMS[K] £ 0.3 are probably due to
the differences in the geometries of the measuring tips; in that

case, they could be largely eliminated by calibration.

For three different Re numbers (Re =~ 8000, 16,000, 32,000) the
temperature profiles measured with the probe P1 and the associ-
ated RMS profiles have been represented in Fig. 41. The probe
was displaced in Y direction on the line of symmetry between the
heater rods H1 and H2. The temperatures measured during dis-
placement with the four thermocouples, TC11, TC12, TC13 and
TC14, are largely identical for reasons of symmetry; the same is
true for the four RMS profiles. All plots represented in the
diagram are mean value plots from four curves recorded by the
thermocouples mentioned before. The test parameters for the
curves 1 through 3 have been indicated in Fig 41. The temper-

ature plots (top part in the diagram) exhibit a uniform rise
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towards the center of the bundle over the major part of the wall
channel, and in the narrowest gap between the heater rods they
pass through a pronounced maximum. Only a few millimeters in
front of the non-heated channel wall - the order of magnitude is
the gap width of 3.7 mm - the temperature gradients decrease
noticeably; the distance of the point of measurement nearest the
wall is 1.5 mm. For the temperature plots 1 and 2 a slight shift
of the temperature maxima from the geometric center
(Y = 16.2 mm) of about -0.5 mm and +0.5 mm, respectively, 1is
observed. The RMS values of the temperature fluctuations re-
corded at the same time as the mean temperatures have been
represented in the bottom part of the diagram. For the examples
described here the RMS values occur between 0.2 and 1.3 K. All
the RMS plots have a maximum where the temperature gradients in
Y direction are maximum. In X direction the temperature gradi-
ents are negligibly small at the measuring sensors outside the
narrowest gap. Pronounced minima are exhibited by all RMS plots
at the point Y = 16.2 mm in the narrowest gap between the rods;
a slight shift cannot be recognized here as in the case of the
temperature maxima. The RMS values differ here in absolute terms
by about 0.2 K because in the 2zone of the narrowest gap the
temperature gradients in X direction cannot be fully neglected.
A{ 1.5 mm distance from the non-heated duct wall the RMS values
for the three flow conditions investigated almost agree; this
means that the temperature gradients in Y direction differ
hardly from each other. The temperature and RMS profiles meas-
ured with the probe P2 are largely identical with those de-

scribed before.

The reproducibility of the measured results will be demonstrated
with the following four figures (Figs. 42 to 45). The profiles
of two thermocouples each of probe 1 (Figs. 42 and 43) and of
probe P2 (Figs. 44 and 45) are those determined in three dif-
ferent tests involving similar test parameters (Tab. 5). The
tests were performed at Re ~ 33,000 and QH x 21 W/cm? . Within the
accuracy of measurement (cf. Chapter 8) and considering the

slight differences in the operating conditions (inlet temper-
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ature, power, mass flow) and the minor deviations from the fully
steady state condition, the reproducibility of the measurement
plots is good. The maxima and minima of the plots occur at the
same Y positions for all three tests. The differences 1in the
development of the RMS plots in Figs. 42 and 43 and in Figs. 44
and 45, respectively, are due to the different distances of the
respective thermocouples from the long walls of the rectangular
channel: see Table 7. It should be mentioned here that the mean
temperature variations of the wavy temperature profiles are
steady state in X direction although they run in the opposite
direction compared to those at higher Reynolds numbers and power
(cf. Figs. 35 and 36, Re = 68,000, QH = 51W/cm?). This can be
explained probably only by a slightly different rod position in

the rectangular channel.

Summarizing, the following can be stated for the fluid temper-
ature and RMS profiles measured at uniform load on the Y and

X traverses:

The measurements at the main measuring plane ME6 were per-
formed in a flow condition which can be termed largely de-

veloped thermally.

Pronounced maxima of the fluid temperature profiles occur in

the narrowest gaps of the coolant channels.

The minima of the fluid temperature profiles occur in the

centers of the subchannels on the unheated wall.

The maximum temperature fluctuations (maxima of the RMS pro-
files) occur in the zones with the greatest temperature gradi-

ents.

The smallest temperature fluctuations occur where the tem-

perature gradients disappear i.e. at the points of temper-

ature maxima and minima.
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- For medium and small Reynolds and Péclet numbers (Re < 30,000,
Pe < 170) the high molecular heat conduction of sodium con-

tributes more intensively to temperature equilibration.

Comparable results have been obtained with the two temper-

ature probes P1 and P2,

- Different thermocouples provided on the same measurement

traverses give the same results.
The reproducibility of the measured results is good.

=‘Possibly prevailing mixing convection at low Re numbers
(Re < 16,000) can be clarified solely in further investiga-

tions.

6.5 Distribution of the Wall Temperatures under Flux Tilting

Conditions

In the TEGENA 1 test series a number of flux tilting tests were
performed with both and single external rods heated (Tab. 6). In
Fig. 46 the wall temperature profiles have been represented with
the external rods H1 and H4 heated. In the heated zones the
temperature variations intensify on the perimeter of the rectan-
gular channel with increasing heated length up to the measuring
plane ME4 similar to those with the fully heated bundle. How-
ever, at the measuring plane ME5 a clear change of the temper-
ature profile can be observed in the narrowest gaps between the
heated rods and the long duct walls. Here a second thermal

process of flow development has obviously started.

If for the same Reynolds number (Re = 61,000) only one external
rod H1 is heated (Fig. 47), the temperature distributions are
similar to those with two external rods heated. The mutual in-
fluence extending over two unheated rods is therefore negli-
gibly small. However, if the Reynolds number is reduced to half

its previous value (Re x30,000), the temperature profiles under-
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go a marked variation as early as at the measuring plane ME3
(Fig. 48). If the Reynolds number is halved again (Re x~ 15,000),
the temperature profiles undergo variations as early as at the
measuring plane ME2 (Fig. 49). Thus, under flux tilting condi-
tions a second thermal flow development process sets in whose
beginning and development depend on the flow condition. For
small Reynolds numbers the high molecular heat conduction of the
fluid produces obviously the effect that this second thermal

development starts already for short heated lengths.

In the TEGENA 2 test series the distributions of the wall tem-
peratures were determined systemafically for four different
heating conditions of the bundle (uniform load as the reference
case and three cases of flux tilting, Tab. 6). The wall temper-
ature profiles measured on the perimeter of the rectangular
channels at five measuring planes (MP1 to MP5) have been re-
presented in Figs. 50 through 53. In these tests the following
parameters were kept constant: the Reynolds number, Re = 30,000
(Péclet number Pe ® 180, mean flow velocity in the bundle
UB = 1 m/s), the heat flux density on the surface of the heated
rods, QH ® 21 W/cm? . The mean coolant heating DTC of about 80,
60 and 40 K was proportional to the electric power generated in
the bundle. The temperature variations on the perimeter of the
rectangular channel rise with increasing heated length. For the
case of uniform load with four heated rods (Fig. 50) the temper-
ature variation on the channel perimeter at the measuring
plane MP5 still increases but slightly compared with MP4. This
means that the flow after a heated length of about 200 hydraulic
diameters has largely developed thermally. On the other hand,
for the three cases of flux tilting (Figs. 51 through 53) the
temperature profiles undergo variations as early as at the
measuring planes MP2 and MP3, respectively. This means that
there a second thermal process of flow development starts which
is not yet terminated after about 200 hydraulic diameters in the

zone of the main measuring plane MP6.

Summarizing, it can be said that the measurements of the wall

temperature distributions yield the following results with
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different bundle heating (flux tilting):

* Under flux tilting conditions the flow has not yet developed
at the main measuring plane ME6 after about 200 hydraulic

diameters.

° Dependent on the type of heating (1, 2, 3 rods heated) and on
the flow condition (Re, Pe), a second thermal flow development

process sets in.

6.6 Fluid Temperature and RMS Profiles under Flux Tilting Con-

ditions

In the TEGENA 1 test series the central rods H2 and H3 could no
longer be heated after some days of testing; the probe S1 was
slightly deformed from the very start. For this reason, extens-
ive flux tilting tests were performed with the probe S2 and ex-
clusive heating of the rod H4. Fluid temperature and RMS pro-
files were measured on X/Y traverses, diagonal traverses and
circular arcs on the perimeter of the rod H4. Characteristic
results of these measurements will be described below. During
the TEGENA 2 test series all four rods and the two probes con-
tinued to function until the end of testing. Therefore, sys-
tematic measurements were performed in that test series for four

different flux tilting cases and the results will be described.
6.6.1 TEGENA 1, Profiles on X/Y Traverses, Rod H4 Heated
These were the test parameters in the examples below:

Re ~ 30,000, Pe » 180, QH4 = 7.7 W/cm?.
The probe 82 was displaced on three Y-traverses, namely
between the heated rod H4 and the unheated rod H3;
between the heated rod H4 and the short channel wall;
in the narrow gap between the heated rod H4 and the long

channel wall.
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Figure 54 shows the temperature plots on two Y traverses run-
ning symmetrically between the rods H3 and H4. The plots coin-
cide pairwise. The temperature maxima occur exactly in the
narrowest gap at Y = 16.2 mm. The mean temperature gradient of
0.6 K/mm in X direction Dbetween the fop and bottom plots is
almost constant over the whole measuring path. The RMS values of
the temperature fluctuations show pronounced minima in the
narrowest gap between the rods because there the temperature
gradients are zero. In Fig. 55 the temperature plots are like-
wise represented on two Y traverses running symmetrically
between the heated rod H4 and the short channel wall. A remark-
able temperature gradient in X direction exists only in the zone
of the narrowest gap: it disappears in the center of the corner
channel. The RMS plots exhibit only weak maxima and minima: the
absolute RMS values of 0.1 K are very low on account of the

proximity to the unheated wall.

On the very short Y traverses in the narrow gap between the
heated rod H4 and the long channel wall six points of measure-
ment were obtained with each thermocouple (Fig. 56). The rise in
temperature towards the heated rod wall and the temperature drop
in X direction are clearly visible from the distance between the
curve pairs. This means that at the end of the heated =zone
(~200 DH) heat continues to flow towards the unheated rods so
that thermal development is not completed. The relatively high
RMS values measured by the thermocouple TE24 (symbol D) might be

due to a higher sensitivity of that thermocouple.

The probe S2 was displaced on three X traverses, namely
between the rods H2, H3, H4 and the long channel wall,
in the narrowest gap between the rods H3 and H4,

between the heated rod H4 and the short channel wall.

The temperature profiles measured on parallel X traverses be-
tween the rods and the long channel wall (Fig. 57) coincide in
the unheated zone and only around the heated rod H4 two pairs of

curve are visible whose vertical distance is a measure of the
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temperature gradient in Y direction. The temperature maxima
occur about 3 mm right of the narrowest gap between the rod H4
and the channel wall which means that heat continues to flow
there from the corner channel into the wall channel. The RMS
plots traced in parallel exhibit pronounced maxima in the range
of the maximum temperature gradients; the thermocouples TE21 and
TE22 moved on the same X traverses provide practically identical

RMS values.

The temperature and RMS profiles measured on the short X tra-
verses and parallel to the rod center linkage have been repre-
sented in Figs. 58 and 59. Again six points of measurement at
0.2 mm spacing each were measured with each thermocouple. The
temperature curves coincide pairwise Dbecause the flow and
cooling conditions are symmetric with respect to the displace-
ment path of the probe axis (rod center 1linkage). These meas-
urements in the narrowest gaps still give physically reasonable

results at the relatively low heat flux densities (~7 W/cm?).

It should be recalled here that the mean temperatures were
corrected on the basis of calibration tests. By contrast, the
RMS values have not been corrected and therefore difference of
up to 0.2 K are obtained between the different measuring sen-
sors, and these differences originate primarily in the slightly

differing geometries of the measuring sensors.
6.6.2 TEGENA 1, Profiles on Radial Traverses, Rod H4 Heated

The probe S2 was displaced from the heated surface of the rod H4
on radial traverses into the wall channel (-45° with respect to
the negative Y direction) and into the corner channel (+45°).
Two thermocouples each moved together with the probe axis on the
45° traverses and the other two thermocouples on parallel tra-
verses running at 1.29 mm distance. The radial temperature and
RMS profiles measured at RE s 30,000 and QH = 7.7 W/cm? have

been represented in the following four figures.
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Figure 60 shows the profiles in the wall channel whose measur-
ing points were recorded with increasing radius (DIR A). The
temperature plots exhibit slightly increasing gradients in
direction of the heated rod surface which is nearly 1 mm dis-
tant from the first point of measurement. By eXxtrapolation a
maximum temperature on the rod surface of T »% 316°C is obtained.
The RMS plots show a broad maximum with a variation of only
0.2 K along the entire path of measurement. The profiles re-
corded in the opposite direction (decreasing radius, DIR B)
practically give the same results (Fig. 61). They are entered
separately with a view to demonstrating the reproducibility of

the results.

The radial profiles measured in the corner channel with increas-
ing radius (DIR A) are shown in Fig. 62. The temperature gra-
dients near the heated surface are greater than those 1in the
wall channel. However, in the unheated corner the radial temper-
ature gradients approach zero. The temperature determined by
extrapolation on the rod surface is T = 321°C. The RMS values
are smaller than 0.2 K and practically constant over the entire
path of measurement. The profiles recorded with decreasing
radius (Fig. 63, DIR B) again give the same results which con-

firms that the results are reproducible.
6.6.3 TEGENA 1, Azimuthal Profiles, Rod H4 Heated

On semicircular arcs provided at 0.5 and 1.0 mm distance from
the heated surface of the rod H4 the temperature and RMS pro-
files were measured (Figs. 64, 65). In the wall channel
(-90°C £ A < 0°) the thermocouple TE22 was moved on the circular
arc and the thermocouple TE21 was moved in the corner channel
(0° < A $ +90°). The profiles measured on the circular arc with
the radius R = 13.0 mm have been represented in Fig. 74. The
measured values recorded clockwise (DIR A) have been designated

by the symbols 2, 1 (temperatures) and B,A (RMS values).
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The measured values recorded clockwise (DIR B) have been desig-
nated by the symbols * (temperatures) and + (RMS values). The
measured values recorded on the circular arc in opposite direc-
tions practically provide the same temperature and RMS profiles
which means that the probe had been positioned correctly. The
whole temperature variation near the rod surface on the circular
arc R = 13.0 mm for this example is 17 K (RE = 30,000,
QH =~ 15 W/cm?). The variation is by far strongest in the wall
channel where it attains about 13 K (75%). The greatest temper-
ature dJgradient occurs at the angular position A = -30° where
also the RMS values of the temperature fluctuations attain a
maximum of about 0.6 K. The profiles measured on the circular
arc, radius R = 13.5 mm, have been represented in Fig. 74. The
whole temperature variation of about 22 K is higher by approx-
imately 30% on this circular arc which is 0.5 mm larger. Hence,
also the maximum azimuthal temperature gradients are greater
and, consequently, the maximum RMS values which now amount to
0.7 K. If the values measured in the direction DIR A from the
two circular arcs are plotted in a diagram (Fig. 75), the fol-
lowing can be stated. The radial temperature gradient which can
be read between the plots is about twice as high in the wall
channel, namely 2.5 K/mm compared with the corner channel. The
RMS values have their maxima at A = -30° in the zone of maximum
temperature gradients whereas they are nearly constant in the

corner channel.
6.6.4 TEGENA 2, Profiles on X Traverses, 2,3,4 Rods Heated

In the TEGENA 1 test series the situation during heating of an
external rod had been comprehensively studied. In the TEGENA 2
test series another four flux tilting cases as well as the
uniform load case were studied as a reference test (Tab. 6),
namely.
heating all four rods, reference test,
heating the rods H1, H3, H4,
- heating the rods H1, H2, H4 (not represented here),
heating the rods H1, H4,
+ heating the rods HZ2, H3.
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In the following four diagrams (Figs. 67-70) the temperature and
RMS profiles are represented which were measured on the X-tra-
verses with the probe P2 under the heating conditions mentioned
before. For the uniform load case as the reference test
(Fig. 67) temperature profiles are obtained at QHx 21 W/cm? and
Re 33,000 which are similar to those for higher heat flux

densities (QH =51 W/cm? Fig. 36). However, the global temper-

ature plot exhibits a tendency to fall with increasing X coordi-
nate in case of the low power and the tendency to rise in case
of the higher power. Thus, these results were reproducible
several times. The supposed cause of these unexpected differ-
ences 1s a different rod configuration within the 1limits of
spacer tolerances in the rectangular channel with changed radial
temperature gradients in the heater rods. Corresponding to the
smaller temperature gradients, the RMS values 1in Fig. 67 are
likewise reduced. The RMS profiles of the thermocouples TC21 and
TC22 displaced near the heater rods exhibit only one maximum
around the subchannel centers at X2 = 60 mm and X2 = 88 mm at
the lower power. The RMS profiles of the thermocouples TC24 and
TCZ23 displaced near the channel wall exhibit only very little
variation of about 0.1 K. The underlying reasons might be the
intensified influence of the high molecular thermal conductivity

of sodium at the medium Re numbers as well as an attenuating

effect of the unheated wall.

If only three of the four rods are heated (H2 not heated), the
profiles shown in Fig. 68 are obtained: the modified scales of
the ordinates should be considered. Due to the steep temperature
gradients in the neighborhood of the unheated rod H2, the max-
imum RMS values attain approximately three times the values with
uniform heating of the bundle. The RMS values entered in addi-
tion for the thinner central thermocouple are again clearly
higher than those of the other thermocouples. The explanation
might be the higher resolution in case of smaller size of the
sensor., If only the rod H3 is not heated, the results obtained

are similar to those described before.
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The situation prevailing in the case of flux tilting with two
heated external rods is described in Fig. 69. It 1is striking
here that the RMS double plots intersect or overlap on the
various X traverses around the narrowest gap on the unheated rod
H3 at X2 & 74 mm. This means that the temperature gradient in
Y direction practically vanishes for X2 < 74 in the wall channel

between the unheated rods.

The third case of flux tilting with two heated inner rods has
been represented in Fig. 70. In that case the temperature gradi-
ents are maximum between the heated rod H3 and the unheated rod
H4 and, consequently, the value of about 2.5 K is approximately

five times the RMS value of the uniformly heated bundle.

Summarizing, the following statements can be made on the basis
of the results of measurement obtained with differences 1in

bundle heating:

With differences in bundle heating (flux tilting) the flow has
not developed thermally after a heated length of 200 DH: this
has to be taken into account when the measurements of the

fluid temperatures are interpreted.

* The direct relationship existing between the local spatial
temperature gradients and the intensity of temperature fluc-

tuations assigned to them gets particularly striking.

The results measured during the TEGENA 2 test series using the
probe P1 resemble largely those measured with the probe P2 and

lead to the same conclusions

6.7 Two-dimensional Fields of the Fluid Temperatures and Tem-

perature Fluctuations in Wall Channels, TEGENA 2

For the detailed two-dimensional measurement of the wall chan-
nels of the bundle the probes P1 and P2 were displaced stepwise

by about 1 mm on 11 parallel X traverses {spacing = 1 mm). In
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this way, all probe thermocouples were positioned on the mesh
points of a network of approximately 1 mm mesh width. The wall
channels SC3 and SC5 were measured using the probe P1, whereas
the probe P2 was used to measure the wall channels SC6 and SC8
(Fig. 71). The heat flux densities set were 5, 10 and 20 W/cm?,
the respective Reynolds numbers were 8000, 16,000 and 32,000.
The results of measurement with one thermocouple each of the
probes P1 and P2 placed in the wall channels SC5 and SC6, re-
spectively, have been represented by way of example: Fig. 72
(TC11) and Fig. 73 (TC21). The data plotted are the fluid tem-
perature and RMS profiles on seven parallel X traverses, equi-
distant with AY = 1.03 mm. It can be recognized from Fig. 72
that the temperature profiles run symmetrically with respect to
the line of symmetry of the subchannel. The vertical spacing of
the temperature.plots on the line of symmetry would have to be
approximately of the same size under ideal conditions because
the temperature gradient in Y direction between two heated rods
is practically linear; cf. Fig. 41. Deviations are caused by
deviations of the operating parameters from the ideal steady-
state condition. In case of the RMS plots these fluctuations 1in
test operation have but little bearing on the local temperature
gradients and therefore a higher uniformity can be found for the
RMS profiles. The statements made for Fig. 72 are applicable
also to the profiles of the thermocouple TC21 represented in

Fig. 73.

The test results described before have been traced as isotherms
and as lines of equal RMS values of the temperature fluctuations
(isofluctuations) in the following four figures. The X coordi-
nates of the points in the diagram were calculated by inter-
polation for predefined constant temperature and RMS values,
respectively. The isotherms measured with the thermocouples TC11
and TC21 (Figs. 74 and 75) run symmetrically in with respect to
the bisecting lines of the wall channels (X = 59.25 mm). The
lines of equal RMS values (isofluctuations) in Figs. 76 and 77
develop uniformly and symmetrically; their maxima occur on the

bisecting lines of the wall channels at an angle Oy = + 25° 1in
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the center. A more detailed evaluation of these field measure-

ments is underway; more detailed results are presented in /23/.
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7. DESCRIPTION OF THE BUNDLE GEOMETRY

The bundle geometry is crucial for the velocity and temperature
fields. Deviations from the ideal bundle geometry give rise to
variations of these fields. Relevant studies were made earlier
in connection with a 19-rod bundle experiment with sodium
flow /6/. Therefore, geometry control by rod position sensors
had been envisaged for the TEGENA experiment /13/. Such a device
for measurement of the rod positions during test operation was
designed but not materialized 1later for lack of time. The
effects of assumed eccentric bundle positions in the rectangu-
lar channel on the mean subchannel temperatures were estimated
in a global calculation /24/ (Fig. 78). It is visible from the
diagram that e.g. in case of a supposed uniform displacement of
the bundle by 0.3 mm mean temperature differences are produced
of about 5 K in opposite wall channels. In this case, mean
temperature differences of about 3 K result in adjacent corner

channels,.

The channel segments of the rectangular channel were measured
after fabrication; cf. Section  3.1.4. The channel depth
T = 32.4 mm showed the greatest tolerance after fabrication,
i.e. +0.08 mm. After completion of the test series TEGENA 1 and
TEGENA 2 the channel segments were again measured. The major

results are:

After the TEGENA 1 test series a maximum increase in the
channel depth between 0.1 and 0.2 mm was measured for the two
top channel segments around the flange in the center of the
channel; otherwise the increases in channel depth T and in

channel width B amounted to 0.01 and 0.03 mm.

Following the TEGENA 2 test series no further changes in the
channel depth T were found within the accuracy of measure-

ment of +0.071 mm,
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The heater rods are positioned in the rectangular channel by
cylindric spacer pins. The tolerances of installation between
spacers and heater rods are x0.05 mm. The heater rod diameters
were measured to be 25.02 +0.01 mm; verification measurements
performed after disassembly did not show any changes. Using
calibration pins the narrowest gaps at the main plane of meas-
urement MEG6 (MPG) were measured in the cold condition by means
of measuring probes., Gap widths between 3.60 and 3.84 mm were

obtained; the nominal value is 3.70 mm.

During disassembly of the test section after the TEGENA 2 test
series a total of 78 measured values were available for the
suporting plane, with 80% of the gap widths between 3.55 and
3.75 mm and 20% between 3.50 and 3.90 mm. Similar values were
measured between the supporting planes with the open bundle on a
plane surface. The data above are valid for the bundle geometry

in the cold condition.

No exact information can be provided about the bundle geometry
in the hot condition during testing operation. On the basis of
the results measured in the cold condition only estimating
assumptions can be made. The experiments provide indications to
the effect that the rods, dependent on the radial heat fluxes
imposed, have adopted slightly different positions in the rect-
angular channel. It can be assumed that the irregularities in
the layout of the heater rods (cf. Annex A1.5) are the under-
lying causes. With the heating power remaining unchanged, the

measured results were always reproducible.




8. ACCURACIES OF MEASUREMENT

The problems connected with the exact description of the bundle
geometry in the hot condition were dealt with in Chapter 7. The
uniformity of heat production 6n the heater rod surface can only
be estimated. It is evident from pictures taken of the hot rod
surfaces that under conditions of wuniform cooling inhomogen-
eities of about 5% occur in the heat flux. Cross-sectional
measurements of a heater rod roughly confirm this value if
azimuthal heat balancing in the heater rod cladding and electric
insulation are taken into account. In the bundle assembly non-
uniform cooling is imposed on the heater rods on their peri-
meters which leads to a corresponding variation of the heat flux

density on the perimeter.
Some measurement accuracies will be indicated below:

relative measurement accuracy of the <0.1 K (<4 uv)

data acquisition system

- reference temperature (PT3, PT2) + 0.2 K (calibration

error)

- wall temperature (relative) - + 0.4 K (not correc-

ted)

- fluid temperatures (relative) + 0.05 K (corrected)

< accuracy of mechanical probe setting + 0.02 mm (cold)
local coordinates of the + 0.2 mm (digital
measuring probes display)

« thermocouple centerline distance 1.96 (no verifying
of probe 81 measurement )
thermocouple centerline distance 1.83 + 0.03 mm
of proke S2 - 0.01 mm
thermocouple centerline distance 2.05 + 0.04 mm
of probe P1
thermocouple centerline distance 2.65 + 0.09 mm

of probe P2
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9. APPLICATION OF THE TEST RESULTS

The TEGENA experiments have provided a wealth of measurement
data on temperature distributions together with the related
temperature fluctuations in non-circular ligquid metal cooled
flow channels. The results of measurement apply to the special
geometry P/D = W/D = 1.147. Various flow conditions (Re, Pe) and
types of heating (uniform load and several cases of flux
tilting) have been investigated. Major boundary conditions such
as the distribution of flow upstream of the rod bundle and the
temperature distribution in the surrounding structures were
determined experimentally. By use of two similar systems of
measurement allowing to adjust the measuring probes and with
several probe sensors per measuring probe as well as by a great
number of repetition measurements the results of measurement

have been well validated.

The results of measurement serve for recalculations by suitable
computer codes and for verification of the latter codes. Such
computer codes should first be validated on the basis of hy-
draulic experiments (e.g. /7, 14, 15/) because the distribution
of flow in systems with coupled subchannels essentially deter-

mines the temperature fields.

Further analyses of the experimental data furnished combined
with accompanying computations are recommended. Possibly, the
velocity fields determined from transit time measurements /16/,
together with the temperature fields presented here, will yield

further interesting findings and supplementing interpretations.




10. SUMMARY

The precise knowledge of the velocity and temperature distribu-
tions is a requirement in fuel element design (rod bundle with
longitudinal flow), especially in the non-uniformly cooled
bundle =zones. In the calculations the currently normally used
global codes (subchannel analysis) are necessary whereas, 1in
addition, the detail codes are required in fine analysis. The
thermal hydraulics computer codes presently being developed
have to be verified experimentally. For this purpose, the
distribution of the mean fluid temperatures and the related RMS
values of the temperature fluctuations were measured in a heated
4-rod bundle arranged in a row (P/D = W/D = 1.147) with sodium
cooling (Pr m~ 0.005). The temperature distributions in the
structures were likewise measured because they are a necessary

boundary condition.

In this report the whole layout of the experiment together with
the test bench, the TEGENA test section and the measuring device
have been described. TEGENA (Temperaturen und Geschwindigkeiten
in .gatriumstrbmung)is a German acronym for "temperatures and
velocities in sodium flow." Preliminary tests as well as results
of flow distribution and component testing are described. In a
summarizing representation the major characteristic results of
two rather large test series, TEGENA 1 and TEGENA 2, are dis-
played, described and discussed. The experiments involved are
isothermal experiments performed under conditions of uniform

load and flux tilting in different flow regimes.

The characteristic features of the TEGENA experiments are:
mobile miniature measuring probes with four or five thermo-
couples each:
dedicated adjustment devices for these probes:

high-performance heater rods with great dimensions.
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The test parameters were varied within the following limits:

Reynolds number Re = 3700 ... 76,000
Péclet number Pe = 20 ... 440
mean flow velocity UB =0.1 ... 2.4 m/s
heat flux densities QH = 0 ve. 60 W/cm?
electric power of the bundle NB = 0 ... 475 kW
sodium temperatures 250 ... 400°C
coolant heating in the bundle 0 ... 120 K
temperature gradients in the fluid 0 ... 3K

¢« temperature fluctuations in the 0.0t ... 2.5 K
fluid (RMS)

* number of the heated rods 0,1,2,3 and 4

The following results were obtained in the measurements:

The velocity distribution in the rectangular flow development

channel ahead of the 4-rod bundle is symmetric.

The performance of the heater rods was demonstrated under
aggravated operating conditions (heat flux density: 90 W/cm?,
sodium temperatures 350/525°C). The inhomogeneity of heat
release under uniform cooling was estimated experimentally at

about 5%,

The performance of the probe adjustment devices was demon-
Sstrated inter alia by the measurement of the sodium velocities
in the open rectangular channel. The potential of the meas-
uring accuracy of the miniature permanent magnet probes used

is comparable with that of conventional Pitot probes.

* By regular isothermal measurements all temperature sensors
were controlled and some of them calibrated. The rate of
failure was less than 3%. The relative accuracy of the data

acquisition system was better than 0.1 K.

The Jlength of thermal development of the sodium flow is a

function of heating (uniform load, flux tilting) and a func-
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tion of the flow condition (Reynolds number, Péclet number).
Uniform load, Re £ 60,000: the flow has largely developed
thermally after 200 hydraulic diameters.

Flux tiling, Re < 60,000: the flow has not developed thermally

after 200 hydraulic diameters.

After a heated length of about 200 hydraulic diameters the
measured temperature profiles 1in the sodium flow exhibit
pronounced maxima in the narrowest gaps of the subchannels and
pronounced minima in the subchannel centers on the unheated
wall,

The RMS profiles of the temperature fluctuations measured
parallel to the mean fluid temperatures (order of magnitude of
RMS values 1 K) exhibit maxima in the zones of the maximum
spatial temperature gradients and minima where the temperature

gradients disappear.

In both test series (TEGENA 1 and TEGENA 2) equal or compar-
able results were obtained with the two measuring probes
(s1/S2 and P1/P2). With different measuring probes identical
temperature and RMS profiles were measured on the same measur-
ing traverses. The measurements were always well reproducible

under comparable operating conditions.

Irregularities in the heater rod positioning in the rectangu-
lar channel, during heat release on the heater rod surfaces
and upon little changes with time of the steady-state oper-
ating condition, exert an influence on the measured temper-
ature profiles. An exact quantification of these variables
cannot be made which has to be taken into account 1in the

interpretation of some results.

It might be that at low Reynolds numbers (Re < 16,000) the
observed temperature irregularities are caused by mixing
convection. This open ’question can be clarified solely in

further studies.
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The TEGENA experiments allow to make available extensive and
validated measured data for verification of suitable computer
codes. Using such verified computer codes one could improve the
thermal hydraulic design of the non-uniformly cooled bundle

zones of liquid metal cooled rod bundles.

It should be said in conclusion that parallel to the thermal
experimenté transit time measurements were performed within the
TEGENA 2 test series. Evaluating these experiments one can
determine velocity distributions, and combined with the temper-

ature distributions this will provide supplementary information.
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12. NOMENCLATURE

A,B,C,D
B
cp

DC
DH

DT
DTC
FB
FC

H
LC

LH
LH/DH
ME (MP ) *

MS (MFR ) *
NB

p

P/D
PE(Pe) *
PR{Pr)*
PT2,PT3

S1,82(P1,pP2)*
QH

RC

RE

RMS

side walls of the rectangular channel
width of the rectangular channel

coordinate of the rectangular channel
perimeter

diaheter of the heater rods

hydraulic diameter of the rectangular
channel (=4FC/U)

mean hydraulic diameter of the bundle
(=4 -FB/U)

coolant heating up to ME6 (DT=TNO-TEN)
coolant heating up to MP6 (DTC=TBO-TBI)
free flow cross-section in the bundle

free flow cross-section of the rect-
angular channel

heater rod (Hil=heater rod no. 1)

length of the rectangular channel up-
stream of the bundle

heated length of the rods
normalized heated length

measuring plane in the bundle cross-
section (MEl=measuring plane no. 1)

mass flow rate of the coolant

bundle power

rod pitch

normalized rod pitch to diameter ratio
Péclet number (=RE-PR)

Prandtl number

platimum resistance thermometers
nos. 2, 3 (temperature)

’

measuring probes nos. 1, 2

heat flux normal to the rod surface

corner radius of the rectangular channel

Reynolds number (=UB-:DH/ )

root mean square of the temperature
fluctuation in the fluid

[ mm]

[ mm]

[ mm]

[ mm]
[ mm]

[K]
[K]
[mm? ]

[ mm? ]

[ mm]

[ mm]

L-]

[kg/s]
[ KW]
[mm]
[-]
[-]
[-]
Lc]

[W/cm?]

[ mm]

[ K]

* The denotations in brackets apply to the TEGENA 2 test series.



T
TAS

TBI
TEGENA

TEN
TNM
TNO (TBO) *

TE(TC) *
TRF
TV

TV/DTC

ATCP

UB
ucC

W/D

- 62 -

depth of the rectangular channel

sodium outlet temperature (measuring
chamber)

sodium inlet temperature (TEGENA 2,MPO)

Temperaturen und Geschwindigkeiten in
ﬁatrium (German acronym for temperatures
and velocities in sodium)

sodium temperature at the bundle inlet
mean bundle temperature = 0.5(TEN+TNO)

bundle temperature at the measuring
plane MEG6 (MP6)*

thermocouple
reference temperature = 0.5(PT3+PT2)

local temperature difference (temper-
ature variation) on the perimeter of
the rectangular channel

normalized local temperature difference
maximum azimuthal temperature difference
flow velocity (water, sodium)

wetted perimeter in the flow cross-
section in the bundle

mean sodium velocity in the bundle

mean flow velocity in the rectangular
channel

distance of heater rods from the wall
normalized distance from the wall

X coordinate of the thermocouple axis
Y coordinate of the thermocouple axis

kinematic viscosity

[mm]

[C]

(€]

[c]
[C]
LC]

[c]
[K]

[-]
[K]
[m/s]

[ mm]

[m/s]
[m/s]

[mm]
[-]

[ mm ]
[mm]
[m?/s]

* The denotations in brackets apply to the TEGENA 2 test series.
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Technical Data of the TEGENA Test Section

Heater rods

- Rod diameter:

- Wall thickness of the rod cladding:

- Thickness of the BN layer:

- Thickness of the current
conductor helical strip:

- Diameter of the MgO core:

Rectangular channel with rod bundle

- Channel width:

- Channel depth:

- Corner radius:

- Mean hydraulic diameter of the
bundle:

- Free flow section in the bundle:

D= 25.02mm
1.5mm (1.4541)
1.0mm

1.5mm

(Ni/Cr 80/20)

17 mm

118.5+0.05mm

- Wall thickness of the rectangular channel: 6 mm

- Pitch to diameter ratio of the rod:
- Wall distance to diameter ratio:
- Length of the rectangular channel
upstream of the bundle:
- Non-heated rod length:
- Heated rod length:  ME1 (MP1):
ME2 (MP2):
ME3 (MP3):
ME4 (MP4):
MES5 (MP5):
MEG6 (MP6):

LC
LK
LH
LH
LH
LH
LH
LH

32.4+0.05mm

RC = 5mm

DH = 1221 mm

(: 4XFB/U)

FB = 1854.44 mm

P/ID = 1.147

W/D = 1.147
2064 mm

1288 mm (= 105 x DH)
185 mm (= 15x DH)
735 mm (= 60 x DH)

1285 mm (= 105 x DH)
1835 mm (= 150 x DH)
2385 mm (= 195 x DH)
2456 mm (= 201 x DH)
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TABLE 2 Linear equations used for correction
of probe thermocouple signals
TEGENA 1
Probe S1 A B Probe S2 A B
TE 11 -0.01723 + 3.381 TE 21 -0.01114 +3.544
TE 12 -0.01589 + 3.340 TE 22 -0.01373 +3.895
TE 13 -0.01755 + 3.509 TE 23 -0.01294 +3.778
TE 14 -0.01833 +3.635 TE 24 -0.01533 +4.054
TEN +0.00894 -1.046
TAS +0.00237 +3.268
TEGENA 2
Probe P1 A B Probe P2 A B
TC11 -0.00266 +1.19990 TC 21 + 0.00866 -0.18800
TC 12 -0.00631 + 1.43781 TC 22 +0.00754 | +0.12422
TC13 -0.00211 +0.31780 TC23 +0.00859 -0.08488
TC 14 -0.00305 +1.01600 TC?24 +0.00711 -0.08183
TC15 -0.00243 +1.02437 TC25 -0.00405 +0.92145

Linear equation: Y=A-X+B




TABLE 3 Wall temperatures at different Re-numbers,
TEGENA 1, main parameters
HEATED
TEN | DT UB NB QH
CODE pvr t I FS o o | RE | PE [ (mis) | (kw) | (Wiem2)
WO3A1200 + + + + | 20 | 257 | 97 | 23800 139 | 0.76 { 159 20
WO3A130¢ + + + + 266 | 95 {37600 | 217 | 1.18 | 241 31
WO3A1M40] + + + + 267 | 93 48900 | 282 | 1.53 | 308 39
WO3A1T50f + + + + 271 { 95 [ 62200 356 { 1.93 | 394 50
WO3A160] + + + + 270 | 93 | 76100 | 437 | 2.37 | 475 60
WO5A075§+ + + + | 21 | 255 72 | 30700 184} 1.00 | 159 20
(EXP.1) 260 | 71 | 46800 | 279 | 1.52 | 236 30
264 ) 72 {63100 374 ) 2.03 | 316 40
264 | 71 | 79700 | 472 | 2.57 | 394 50
WO5BO75) + + + + | 22 | 252 ] 72 | 30400 | 184 | 1.00 | 157 20
(EXP.2) 262 | 71 | 47600 | 283 | 1.54 | 239 30
265 | 71 163900 | 377 | 2.05| 316 40
268 | 72 [ 80200 | 471 | 256 | 398 50
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TABLE 4 Wall temperatures at different Re-numbers,
TEGENA 2, main parameters
HEATED
TBI | DTC uUB NB QH
M336 |+ + + + | 24,25 | 312 |97.1]68100 | 366 | 1.97 | 405 51.4
MO094 |+ + + + | 24,25 296 |78.2132400| 181 | 0.98 | 164 20.8
MO80 |+ + + + | 24,25} 293 {81.8|16000| 89 | 048 84 10.7
MO82 |+ + + + 288 188.3| 8100 | 45 | 0.24 | 46 5.8
MO85 | + + + + 280 | 117 | 3700 | 21 [0.11 | 28 3.5
TABLE S Fluid temperature- and RMS-profiles,
main parameters of retests (Figs. 42-45)
CODE Re Pe UB[m/s] QH [W/cm?2] TBI[C] | DTCI[K]
M 063 33100 184 1.0 21.8 295 80.5
M 094 32400 181 0.98 20.8 295 78.1
M 408 32700 181 0.98 20.7 300 78.3
Y-coordinates of X-traverses:
Y11=Y12=29.43mm Y21=Y22=3.13mm
Y14 =Y 13=31.48mm Y24=Y23=047 mm




TABLE 6 Wall temperatures with different heating
TEGENA 1/2, main parameters

TEGENA 1
HEATED
TEN | DT uB NB QH
FIOLWSA j+ - - + | 46 | 298| 6.8 | 60900 | 359 | 1.95] 29 7.4
F25LWSA { + - - - 47 | 298| 7.0 | 60500 | 357 | 1.94 | 30 | 15.0
F26LWSA | + - - - 48 | 298 | 14.1130300 | 178 | 1.57 | 29 15.0
F4LWSA | + - - - 49 | 296 |113.8{ 15300 90 | 0.49} 15 7.4
TEGENA 2
HEATED
TBI | DTC UB NB QH
M 094 + + + + | 50 | 296 |78.2 {32400 0.98 20.8
M 198 + - + + | 51 | 318 {59.0{33500 0.99 21.0
M 190 + - - +{ 52 |334140.7 33300 0.97 21.3
M 168 - 4+ + - | 53 | 334 41.8|33000 0.96 21.6
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FIG.5 PHOTOS OF THE MEASURING PROBES
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FLUID TEMP P1 [C]

CURVE | CODE Re Pe |{ UB,m/s | QH,W/cm? | TBI,C |[DTC,K
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3 M 106 8100 45 0.24 5.6 291 84
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A1 EXPERIMENTAL FACILITY
Al1.1 Sodium Test Rig WUP II

The experiments were performed in the WUP II sodium test bed.
This is a closed loop (Fig. A1) with the following major com-

ponents:

(1) test section::

(2) electromagnetic pump with a maximum delivery of 60 m?®/h and
a delivery head of 3.8 bar;

(3) heater with 120 kW power;

(4) inductive volume flowmeter;

(5) bypass line:

(6) two sodium air/heat exchangers connected in parallel, with a
maximum cooling power of 325 kW each at 320°C sodium inlet
temperature;

(7) sodium storage tank of 2 m®> volume :

(8) equalizing tank for compensation of sodium volume change and
for garanteeing gas free sodium flow in the whole loop:
the liquid metal specific auxiliary loops (sodium purifica-

tion, inert gas system, etc.).
A1.2 Flow Development Section

The test section accommodating the 4-rod bundle is preceded by a
flow development section where defined flow conditions at the
test section inlet are generated. The flow development section
(Fig. A2), which runs vertically, consists of a thermal compen-
sator of 80 mm nominal width (1), an entrance tank (2) for flow
tranquilization, and a rectangular flow development channel of
about 1600 mm length (=31 hydraulic diameters DC; DC is defined
as the four times free flow cross-section of the rectangular
channel, divided by the wetted perimeter) with a flow straight-
ener at its bottom end. The flow to the flow development section
passes a U-shaped feed tube. The measured flow distributions at

the outlet cross-section of the flow development section without
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and with internals (perforated plates and sieves, respectively)

have been described in Section 4.1,
A1.3 Flow Channel (Rectangular Channel) and Spacers

The flow channel surrounds the four heater rods arranged in
series; it is about 4 m long with a rectangular cross-section
(Fig. A3). The rectangular channel is flanged together from
550 mm long segments. A spacer, which can be replaced, is pro-
vided in each flange connection. It consists of a frame with the
spacer pins of 2 mm dia. and the three web plates of 0.5 mm wall
thickness and 10 mm height. The latter are provided in the gaps
between the heater rods. The spacer is so designed that it
causes but negligible flow disturbances. The inner cross-section
of the spacer frame is identical with the cross-section of the
flow channel. This means that only the three spacer pins and the
three web plates are unavoidable obstructions in the flow be-

tween the rods.

The channel segments were welded together from milled U-shaped
half-shells. The rounded parts of the channel corners have 5 mm
radii. The quality of the longitudinal weld decisively influ-
ences the tolerance of the channel segments. Minimum tolerances
have been achieved by electron beam welding with the joint
showing the shoulder sketched in Fig. A3 (detail "a"). The duct

segments and the spacers are described in /25/.

The measurement of the channel segments after fabrication
yielded the following mean values (actual values) for the chan-

nel widths and the channel depths in [mm]:

External Dimensions Internal Dimensions
Width Depth Width B Depth T
Nominal values | 130.5 44 ,4 118.5i0.05 32'4i0'05

Actual values 130.47+0.03 | 44.39+40.05 118.5+0.04 | 32.4+0.07
-0.07 -0.08




- 122 -

A1.4 Trace Heating and Thermal Insulation

The test section is provided with a trace heating consisting of
electric heater rods 6 mm in diameter. At the rotation symmetric
components (measuring chamber and flanges of flow channel seg-
ments) the heater rods are provided as concentric rings on the
perimeter as well as on the bottom of the measuring chamber. In
order to achieve the most uniform possible heating of the chan-
nel segments between the flanges meander shaped bent heater rods
are installed at 20 mm distance from the large channel surfaces.
This trace heating allows the test bed to be heated to about
500°C. This is necessary to eliminate by distillation the sodium
residues out of the narrow gaps or pits before disassembly of
the test bed. Before the test bed is filled with liquid sodium
it has to be heated to about 150 to 200°C. The uniformity of
radiation induced heating up to 500°C was tested in a prelim-

inary test.

The thermal insulation of the test section makes up a 100 mm
thick layer of glass wool. Around the rectangular channel
flanged together from the eight segments the glass wool 1is
enclosed in 16 concentric sheet metal half-shells, each of them
suspended at the segment flanges so as to be flush. The meander
shaped radiating heater rods mentioned before are attached to

these half-shells, too (cf. Fig. 1, bottom).

In this way, layers of air of different thicknesses develop
between the flanges of the channel segments, more particularly
between the inner half-shells and the rectangular channel. The
layer thicknesses range from 40 to 80 mm so that small differ-
ences result in the thermal insulation on the perimeter of the
rectangular channel which has been demonstrated in isothermal

measurements (cf. 6.2).
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A1.5 Heater Rods

In the 4-rod bundle electric heater rods simulate the fuel rods.
The heater rod diameter was chosen to be 25 mm, i.e. the
greatest possible diameter achievable with the swaging machines
available. Hence, upscaling against the fuel rods of breeder
reactors is about 3:1. By this, detailed measurements can per-
formed of the temperature profiles existing between the rods.
The specified heated length of 2500 mm was considered sufficient
to obtain a flow largely developed thermally under conditions of
uniform load. The maximum heat flux density to be attained at
the heater rod surface should be 85 W/cm? during permanent
loading in test operation. To adapt the heater rods to an ex-
isting rectifier/high current system a current voltage ratio of
1850 A/90 V should be achieved which corresponds to an ohmic

resistance of only 47 mQ at 20°C.

As high performance heater rods of these sizes, satisfying the
requirements described before, have not yet been fabricated
until this day, two different heater rod concepts should be

implemented with equal priority and independent of each other.

A modified development of the concept I (boron nitride heater
rods with flexible current conductors and MgO core) has been
successful. A heater rod specifically developed earlier for
liguid metal experiments could be used /26/. The heater rods
were fabricated by Interatom according to a technique developed
by KfK. The 1layout of the heater rod has been represented
schematically in Fig. A4. The heat is generated by ohmic heating
in the current conductor, a three threaded helical strip. It
flows through an approximately 1 mm thick insulating layer of
powdered boron nitride to the cladding. The helical strip is
filled with MgO powder as a mechanical support. The helical
Strip is extended on the rod ends by nickel and copper bolts in

order to keep low the heat release from the so-called cold ends.
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The concept II (A1203 heater rods received from EIR Wirenlingen)
has not been successful. The problems arising and the results of
prototype measurements are described in /27/. Besides this
heater rod concept, also the plan had to be abandoned to measure
the azimuthal distribution of the heat flux density in the

heater rod cladding.
A1.6 Measuring Chamber and Probe Adjusting Device

The cylindric measuring chamber arranged at the head of the test

section (Figs. 1, 2) is 500 mm in inner diameter and 130 mm in

height. The rectangular channel is flanged from the bottom such
that it ends in the bottom of the measuring chamber. Air cooled

freezing glands are flanged to the removable 1id of the meas-
uring chamber. This allows two heater rods to be rotated during
test operation. Originally, it was planned to measure under the
test program azimuthal temperature profiles of the c¢ladding
walls in the measuring planes ME1 through ME5 using a rod rotat-
ing device. However, the necessary instrumentation of the rod
claddings by thermocouples was renounced later so that this
‘program topic was not performed. Two identical measuring probe
adjusting devices are arranged in the measuring chamber beside
the long edges of the rectangular channel. They serve to posi-
tion measuring probes in the main measuring plane ME6. Each
measuring probe adjusting device consists of a cross slide with
tolerance free ball bearing. The slide spindles are rotated by
loosely coupled driving shafts by means of handwheels provided
outside the measuring chamber. The driving shafts are sealed
against escaping sodium by air cooled sodium freezing glands. To
be able to determine the position of the slide and hence the
position of the probe, full rotations of the slide spindle are
indicated by a counter and the angular position of the slide
spindle is indicated by a grading beside the handwheels. 1In
parallel, the number of rotations and the angular positions of
the spindle are scanned by a potentiometer as variable voltage
values. The potentiometer is coupled to the driving shaft via a

mechanical gear box., The potentiometer voltages are digitally




- 125 -

displayed by the data acquisition system and recorded. The X and
Y coordinates of +the probe positions are displayed in units
of mm; this serves to control manual probe setting at the test
section with the handwheels: the readout on the grading disk is
likewise expressed in mm. Views of the measuring chamber and the

measuring probe adjusting device are shown in Fig. A5.
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A2 PRELIMINARY TESTS
A.2.1 Heater Rod Testing

Prior to series fabrication of ten heater rods three prototype

heater rods were tested for their reliability of operation /25/.

These were the requirements made:
heat flux density on the rod surface QH =~ 90 W/cm?:
coolant temperatures 300 to 500°C.

In a first test series the rods were heated to about 880°C
temperature level in stagnant air under steady-state conditions
and the heat radiation emitted by the heater rods was recorded
by a plate camera. The film pictures were measured with a dens-
itometer; this provided a measure of the axial temperature
constancy on the heater rod surface. Figure A6 shows as an
example the densitometer evaluation of a film picture shot along
920 mm of heater rod length. It is visible from the traced
isolines of temperature that there are local temperature devi-
ations less than 10 K. The maximum inhomogeneity determined for
a rod was 15 K which may be caused by an inhomogeneity of about
5% of the heat flux. Consequently, undesired local variations in
power seem to be small. The determined power constancy can be

considered good.

In a second test series the three prototype heater rods were
tested in the sodium test bed WUP II under tighter operating
conditions. The rods were operated for 24 hours at full power
with 90 W/cm? heat flux. The sodium inlet temperatures were
about 350°C and thé outlet temperatures about 520°C. In addi-
tion, the heater rods were disconnected ten times at full power,
Towards the end of the period of testing the heat flux was tem-
porarily increased to 140 W/cm? (~50% overload) at a mean sodium
outlet temperature of 550°C, Also the central temperature
(temperature of current conductor) was measured at one of the

three rods. At the end of the heated zone it was 800°C at




134 W/cm? (sodium inlet temperature = 370°C, sodium outlet
temperature = 550°C). These results confirm that the heater rods
investigated are functionning under aggravated operating con-

ditions.

Separate testing of the ten heater rods subsequently fabricated
in series was initially restricted to the examinations of the
first test series (heating in stagnant air to 880°C). The res-
ults were comparable with those obtained with the prototype
heater rods. In Table A1 measured characteristic data of the ten
series fabricated heater rods have been compiled. Four of the
ten rods (H1, H2, H3, H4) were selected for the TEGENA 1 experi-
ment. Single rod testing under aggravated operating conditions
in sodium was dispensed with. During the TEGENA 1 test series
the rods H2 and H3 became defective so that they could no longer
be heated. Therefore, four new heater rods were selected for the
TEGENA 2 test series (see Table A1) and tested individually
under maximum operating conditions (100 W/cm?, 500°C) with 20%
overload in the sodium loop. These rods performed perfectly in

the following main test.

Measured data of two cross-sections of the heater rod H2Z from
the TEGENA 1 test series have been compiled in Table A2. The
maximum deviations of the different layer thicknesses from the

respective mean value range from 2 to 9%.

Figure A7 1is a photograph of a cross-section of the heater
rod H2 from the TEGENA 1 test series. The current conducting

three-~thread helical strip can be recognized well,
A2.2 Testing the Measuring Chamber

The measuring chamber is provided with a number of openings for
removable connections. In order to inspect all sealing points as
well as the performance of the air cooled sodium freezing glands
and the performance of the two probe adjusting devices, the

measuring chamber was tested under operating conditions 1in
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flowing sodium up to 500°C over sixteen days in total. On seven
days sodium velocity profiles were measured in the cross-sec-
tion ME6 of the open rectangular channel (see Section 4.2). The
essential test results and the measures derived from them have

been described in detail in /27/.

Detailed information on the preliminary tests mentioned before

are given in the reports /12, 18, 20, 27/.
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FIG. A7 PHOTO OF THE HEATER ROD CROSS SECTION
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Zuordnung: Diagramme (Hauptteil) / MeBwerte-Tabellen (Anhang)

MAIN

MAIN

PART CODE ANNEX PART CODE ANNEX
Fig. 11 Tab.A3.1-6 {Fig. 42,43 |M063 Tab. A25.1
Fig. 12 Tab. A4.1-6 M094 Tab. A26.1
Fig. 13 Tab.A5.1-6
Fig. 14 1017250 Tab. A6
Fig. 15 1017250 Tab. A6 - M408 A27.1

1077250 Tab. A6 Fig. 44,45 |MO063 Tab. A25.2
. 1527250 Tab. A6 M094 Tab. A26.2
Fig. 16 MO050 Tab. A7.1 M408 Tab. A27.2
mMo054 Tab. A7.2 Fig. 46 FIOLWSA |Tab. A28
MQ058 Tab.A7.3 Fig. 47 F25LWSA |Tab. A29.1
Fig. 17 M295 Tab. A8.1 F25LWSB Tab. A29.2
M296 Tab. A8.2 Fig. 48 F26LWSA |Tab. A30.1
M297 Tab.A8.3 e F26LWSB |Tab. A30.2
M298 Tab.A8.4 Fig. 49 F24LWSA |Tab. A31.1
Fig. 18 1017250 Tab. A6 F24LWSB Tab. A31.2
1077250 Tab. A6 Fig. 50 mQ094 Tab. A13.2
1527250 Tab. A6 Fig. 51 M198 Tab. A32
Fig. 19 FO4Q12A Tab. A9.1 Fig. 52 M190 Tab. A33
F04Q12B  |Tab.A9.2 [Fig.53___ [M168 Tab. A34
Fig. 20 WO03A120 |Tab.A10.1 }Fig.54 F31Q12B Tab. A35
WO03A130 |Tab.A10.2 [Fig.55 F37QWSA |Tab. A36
WO03A140 |Tab.A10.3 |Fig.56 F35QW4A |Tab. A37
WO03A150 |Tab.A10.4 {Fig.57 F30LWSB Tab. A38
WO03A160 I[Tab.A10.5 [|Fig.58 F32L43A Tab. A39
Fig. 21 WO05A075 |Tab A11.1-4 }Fig. 59 F38LW4A |Tab. A40
Fig. 22 WO05B075 |Tab A12.1-4 §Fig. 60 F33D43A Tab. A41
Fig. 23 M336 Tab. A13.1 |Fig. 61 F33D43B Tab. A42
Fig.
24,25,26 M336 Tab. A13.1 [Fig. 62 F36D44A Tab. A43
M094 Tab.A13.2 {Fig.63 F36D44B Tab. Ad4
MO080 Tab. A13.3 |Fig. 64 F70K43A Tab. A45
M082 Tab.A13.4 F70K43B Tab. Ad6
MO085 Tab.A13.5 F70K44A Tab. A47
Fig. 27 FO4Q12A Tab. A14 F70K448B Tab. A48
Fig. 28 F0O4Q12B Tab. A15 Fig. 65 F71K43A Tab. A49
Fig. 29 FO6LWSA |Tab.A16 F71K43B Tab. A50
Fig. 30 FO6LWSB Tab. A17 F71K44A Tab. A51
Fig. 31 M332 Tab. A18.1 F71K448B Tab. A52
Fig. 32 M334 Tab. A19.1 |Fig. 66 s.Fig.64,65 |
Fig. 33 M332 Tab.A18.2 [Fig 67 MO094 Tab.26.2
Fig. 34 M334 Tab.A19.2 [Fig.68 M198 Tab. A53
Fig. 35 M336 Tab. A20.1 [Fig. 69 M190 Tab. A54
Fig. 36 M336 Tab. A20.2 [Fig.70 M168 Tab. A55
Fig. 37 M104 Tab.A21.1 [Fig.72-77 |M260 Tab. A56a
Fig. 38 M104 Tab. A21.2 M261 Tab. A56b
Fig. 39 MO080 Tab. A22.1 M262 Tab. A56¢
Fig. 40 MO080 Tab. A22.2 M263 Tab. A56d
Fig. 41 M104 Tab. A21.1 M264 Tab. A56e
M102 Tab. A23 M265 Tab. A56f
M106 Tab. A24 M266 Tab. A56g




TABLE A1

TEGENA HEATER RODS (JUNE 1984)

CURRENT-FLOW RESISTANCE R IRB - EXPERIMENT HEATED(&\E)NGTH L

PoNF | INTERATOM [ IRB(THOMSON-B) ~ 400°C ~880°C R/ L

(1A)
o) |NORM.| TOLY | NORM. | (o [NORM.| (o0 [NORM| NORM.

5 | 4256 | 1.001 | 4059 | 0989 | 446 | 1.015 | 42.8 | 0.991 2499 0.995 17.13
6 4208 | 0990 | 405 | 0987 | 438 | 0996 | 427 | 0.989 2502 0.997 17.07
7 42.86 | 1.008 | 420 | 1023 | 437 | 0994 | 434 | 1.005 2516 1.002 17.25
8 4254 | 1001 | 414 | 1009 | 432 | 0983 | 431 | 0998 2520 1.004 17.10
9 4235 | 0996 | 407 | 0992 | 429 | 0976 | 42.8 | 0.991 2505 0.998 17.09
10 | 4220 | 0993 | 408 | 0994 | 440 | 1000 | 432 | 1.000 2498 0.995 17.29
11 | 4207 | 0990 | 4044 | 0985 | 444 | 1010 | 428 | 0.991 2512 1.000 17.04
12 | 4250 | 1.000 | 4102 | 1000 | 435 | 0990 | 434 | 1.005 2526 1.006 17.18
14 | 4238 | 0997 | 4085 | 0995 | 435 | 0990 | 432 | 1.000 2505 0.998 17.25
16 | 4360 | 1.026 | 4207 | 1025 | 460 | 1046 | 443 | 1.026 2522 1.005 17.57
o | 4251 41.03 43.96 4317 2510.5 17.2

— g€l —

H1 H2 H3 H4 (HEATER ROD No)

14 7 12

10 (MANURROD N°, TEGENA 1)
6 9 5 11 (MANURROD N° TEGENA 2)




— 136 —

TABLE A2 TEGENA 1, GEOMETRY OF HEATER ROD CROSS
- SECTION (HEATER ROD H2 , PROBE A/N)
Meas. Cladding Tube BN-Layer Electrical Com‘:!'uctor
Pos.
A N A N A N
1 1.48 1.36 0.62 0.72 1.35 1.39
2 1.38 1.41 0.67 0.73 1.47 1.39
3 1.35 1.41 0.71 0.75 1.46 1.37
4 1.43 1.39 0.59 0.70 1.35 1.37
5 1.41 1.39 0.69 0.73 1.37 1.39
6 1.43 1.47 0.71 0.76 1.36 1.39
7 1.41 1.46 0.62 0.75 1.34 1.40
8 1.47 1.49 0.67 0.73 1.38 1.42
9 1.49 1.45 0.69 0.73 1.35 1.40
%) 1.43 1.43 0.66 0.73 1.38 1.39
DAV +0.06 +0.06 +0.05 +0.03 +0.09 +0.03
-0.08 -0.07 -0.07 -0.03 -0.04 -0.02

DAV = MAXIMUM DIVITATION OF AVERAGE VALUE @

MEAS.POS)

HEATER ROD
CROSS SECTION

CLADDING TUBE

BN-LAYER

FLECTRICAL
CONDUCTOR




— 137 —

TAB. A3.1 GS1, Y=16.35mm TAB. A3.2 GS1, Y=16.35mm
T=350C, UC=251m/s, RE=350000 T=420C, UC=2.51m/s, RE=420000
HS X SSP U U 7UR KS X S5P U U 7Ug
(MK) (HKY) (M/8) (KN} (HKV) (H/S)

1 1.50 23.51 1.90 0.76 1 38.50 37.45 3.02 1.20
2 3.50 27.82 2.25 0.89 2 38.50 36,77 2.97 1.18
3 5.50 29.57 2.39 0.95 3 38.50 36.83 2.97 1.18
4 7.50 30.66 2,648 0.99 G 38.50 36.99 2.99 1.19
5 9.50 32.13 2.59 1.03 5 38.50 36.72 2.96 1.18
6 11.50 33.40 2.70 1.07 3 38.50 36.78 2.97 1.18
7 13.50 36,51 2.79 1.11 7 38.50 36.69 2.96 1.18
8 15.50 36.81 2.81 1,12 8 38.50 37.05 2.99 1.19
9 17.50 35.51 2.87 1,14 9 38.50 36.48 2.95 1.17
10 19.50 35,95 2.90 1.16 10 38.50 36.86 2.98 1.19
11 21.50 36.19 2.52 1.16 1 38.50 36.90 2.98 1.19
12 25.50 36,19 2.52 1.16 12 38.50 36.66 2.96 1.18
13 29.50 36.50 2.95 1.17 13 38.50 36.860 2.97 1.18
14 33.50 36.95 2.98 1.19 16 38.50 36.78 2.97 1.18
15 37.50 37.30 3.01 1.20 15 38.50 36.85 2.98 1.19
16 41,50 37.58 3.03 1.21 16 38.50 36.69 2.96 1.18
17 45,50 37.76 3.05 1.21 17 38.50 37.85 3,06 1.22
18 49.50 37.89 3.06 1.22 18 38.50 36.63 2.96 1.18
19 53.50 38.27 3.09 1.23 19 38.50 36,75 2.97 1.18
20 57.50 38.35 3,10 1,23 20 38.50 36.87 2.98 1.19
21 61.50 38.01 3.07 1.22 21 38,50 36.67 2.96 1.18
22 65.50 38.24 3.09 1.23 22 38,50 37.05 2.99 1.19
23 69.50 38.18 3.08 1.23 23 38.50 16.86 2.98 1.19
24 73.50 37.85 3.06 l.22 24 38.50 36.87 2.98 1.19

TAB. A3.3 GS1, Y=16.35mm
T=350C, UC=251Tm/s, RE=350000

KS X s5P [} U /sug
(KM (KKV) (K/S)
1 1.50 26,01 1.94 0.77
2 3.50 27.68 2.23  D.E9
3 5.50 29.22 2.36  0.56
4 7.50 30,36 2.45 0.98
5 9.50 32,09 2.59  1.03
[3 11,50 32.93 ) 2.66 1.06
7 13,50 36,07 2.75 1,10
8 15,50 34,82 2.8 1,12
9 17.50 315,28 2.85 1.13
10 19.50 35,72 2.88 1.15
11 21.50 35,80 2.69 1.15
12 25,50 36.22 2,92 1.17
13 29,50 36,56  _ 2.95 1.18
14 33,50 37.05 2.59 1.19
15 37,50 37.17 3,00 1,20
16 41,50 37.57 3,03 1.21
17 45,50 37,79 3,05 1.22
18 $9.50 27.90 3.C6 1.22
19 53,50 318.08 3.07  1.22
20 57.50 38,23 3.09  1.23
21 €1.50 38,33 3,69  1.23
z2 65.50 318,644 3,10 1,24
23 69.50 38,23 3,09  1.23

24 73.590 38.27 3.09 1.23
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TAB.A3.4  GS2, Y=16.35mm TAB. A35  GS2, Y=16.35mm
T=350C, UC=2.51m/s, RE=350000 T=420C, UC=251m/s, RE=420000
MS X ssP U [TY41] 4 HS X sSSP H u.,sue
" (HKH) (HKV) (M/S) (HH) (MKV) (H/S)

1 117.60 23.67 1.91 0.76 1 117,60 264,12 1.95 0.78
2 115,60 26,40 2.13 0.85 2 115,60 26,65 2.15 0.86
3 113,60 27.94 2,26 0.9%0 3 113,60 28,66 2.31 0.92
4 111.60 29.96 2.42 0.96 4 111,60 29.75 2.40 0.96
5 109.60 30.83 2.49 D.99 5 109,60 31.07 2.51 1,00
[ 107.60 32.56 2.63 1.05 6 107.60 32.53 2.63 1.05
7 105.60 33.85 2.73 1.09 7 105.60 33,77 2.73 1.09
8 103,60 36,79 2.81 1.12 8 103.60 34,74 2.80 1.12
9 101.60 35.24 2.85 1.13 9 101.60 35,63 2.86 1,14
10 99.60 35.77 2.89% 1.15 10 99.60 35.92 2,90 1,16
11 97.60 35.85 2.89 1.15 11 97.60 36.14 2.92 1.16
12 93.60 36,51 2.95 1.17 12 93.60 36,34 2.93 1.17
13 CB89.60 36.90 2.98 . 1.19 13 89.60 36.91 2.98 1.19
14 85.60 37.70 3.04 1.21 14 85,60 37.33 3.01 1,20
15 81.60 38.10 3,08 1.23 15 81.60 317.93 3,06 1.22
16 77,60 38,35 3.10 1.23 16 77.60 317,66 3,06 1,21
17 73.60 38.26 3.09 1.23 17 73.60 38.13 3.08 1.23
18 69.60 38.55 3.11 l1.26 18 69.60 37.81 3,05 1,22
19 65.60 38.93 3.1¢ 1.25 19 65.60 38.37 3,10 1.23
20 61.60 38.97 3.15 1.25 20 61.60 38,37 3,10 1.23
21 57.60 38.99 3.15 1.25 21 57.60 38.18 3.08 1.23
22 53.60 38.94 3.14 1.25 22 53,60 38,03 3,07 1.22
23 49.60 38.65 3.12 1.264 23 49,60 37.63 3,06 1.21
24 45,60 38,42 3.10 1.24 24 45,60 37.77 3,05 1.21

TAB. A3.6 GS2, Y=16.35mm
T=350C, UC=2.51m/s, RE=350000

HS X S5P u- U zug
(HH) (MKY) (H/S)
1 117.60 23.92 1.93 0.77
2 115.60 26.91 2.17 0.87
3 113.60 28.35 2.29 0.91
4 111.60 29.46 2.38 0.95
5 109.60 31.3 2.53 1.01
[ 107.60 3z2.52 2.63 1.05
7 105.60 33.48 2,70 1.08
8 103.60 36,4645 2.78 1.11
9 101.60 35.15 2.84 1.13
10 ° 99.60 35.39% 2.86 1.14
11 97.60 35.88 2,90 1.15
12 93.60 36.45 2.%4 1,17
13 £9.60 36.86 2.98 1.19
14 85.60 37.36 3.02 1.20
15 81.60 37.64 3.06 1.21
16 77.60 38.01 3.07 1.22
17 73.60 38.25 3.09 1.23
18 69.60 38.23 3.09 1.23
19 65.60 ig.14 3.08 1.23
20 61.60 38.71 3.13 1.25
21 57.60 38.46 3.11 1.264
22 53.60 38.09 3.08 1.23
23 49.60 38.17 3.08 1.23

24 45.60 38.18 3.08 1.23
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TAB. Ab({ GS1  Y=16.35mm TAB. Ak.2 GS1  Y=24.35mm
T=350 C, UC=2.5Im/s, RE=350000 T=350 C, UC=2.51m/s, RE=350000
HS X ssp Us o unsuE Hs X SsP v- uesue
ChH) (HEV) (H/S) (h) CHKY) (H/S)

\ Y s0 22.53 Y62 0.72 1 1.50  23.74 1.92  0.76
2 3.50 25.75 2.08 D.83 2 3.50 26,%2 2.17 0.867
3 5.50 27.10 2.19  0.87 3 5.50 28.26 2,28  0.91
X 3 e0 27.7% 2 24 D89 4 7.506  29.32 2.37  0.94
c s to  z8.80 233 o0.93 5 .50 30.24 2,44 0.97
¢ 11 %0 0.6 2 64 .97 6 11.50  30.92 2.50  0.59
7 13,50 31.3) 2.53 1.0} 7 }3.50 31.57 2.55 1.02
8 15,50 31.59 2.586  1.03 & 15.50 31,92 ¢.56  1.03
9 17,50 32.46 2,62 1.04 9 17.50 31.73 2.5 1.02
10 19.50 32.85 2.65  1.06 10 19.50 31.58 2.55  1.02
1 21.50  32.99 2.6 1.06 1 21.50 31.84 2.57 1.02
12 25.50 33,63 2.70 1,07 12 25.50 32.09 2.59  1.03
13 29,50 36.13 2.76  1.10 13 29.50 32.26 2,60 1.04
14 33.50 36.37 2,78 1.11 14 33.50 32.65 2.66 1.05
15 37.50  34.56 2,79 1.11 15 7.50  33.12 2.67  1.07
16 41.50  34.85 2,80 1.12 16 41.50 33.42 2.70 1.08
170 45.50  35.1% 2.84  1.13 17 45.50  33.¢0 2.71 - 1.08
18 49.50  35.77 2.89  1.15 16 49.50  33.76 2.731.09
19 $3.50  35.90 2,90 1.15 19 53.50 34,04 ¢.75  1.09
20 57.50  35.84 2.89  1.15 20 57.50 33.96 ¢.76  1.09
21 61.50  35.78 2.9 1.15 21 €1.50 34,01 2.75  1.09
22 £5.50 35,54 2,80 1.1 22 65.50  33.74 2.72  1.09
23 69.50  35.76 2.89  1.15 23 69.50  33.71 2.7z 1.08
26 73,50 35.44 2.86  1.14 24 73.50 36.08 2.75 1.0

TAB. A43  GS1  Y=28.35mm
T=350 C, UC=2.5lm/s, RE=350000

KS X sSSP R uL/uE
(HM) (KEV) (K/S)
1, 1.50 23,53 1.90 0.76
2 3,50 27.04 2.18 0.87
3 5,50 28,49 2.30 0.52
& 7.50 29.08 2.3% 0.94
5 9.50 29.58 2.39 0.55
4 11,50 29.88 2.61 0.96
7 13,50 29.97 2.642 0.96
8 15,50 30,08 2.43 0.97
9 17.50 30.17 2.64 0.97
10 19.50 29.82 2.6 0D.96
11 21.50 29.57 2.62 0.96
12 25.50 29.75 2.60 0.96
13 29.50 10,40 _2.458 0.98
14 31,50 31.08 2.51 1.00
15 37.50 231,30 2.53 1.0}
16 41,50 31,43 2.54 1.01
17 645,50 31,51 2.54 1.01
18 49.50 31,49 2.54 1.0)
19 53,50 32.03 2.59 1.03
20 57.50 32,00 2.58 1.03
21 61.50 31,81 2.57 1.02
22 65,50 31.¢88 2.57 1.03
23 69.50 31.990 2.58 1.03

26 73.50 31.72 2.56 1.02
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TAB. A% G52 Y=16.35mm TAB. A45  GS2  Y=8.35mm
T=350 C, UC=2.5lm/s, RE=350000 T=350 C, UC=2.51m/s, RE=350000
PS X sSSP (L ur/zue HS X SSP v U..7UE
{HH) (HXY) (H/7S) (HK) (FXV) (H/S)

1 117.60 23,05 1.86 0.74 1 117.¢60 246.09 1.95 D.27
2 115,60 25.21 2.04 0.8} 2 118,60 26,42 2.1% 0.85
3 113.60 27.13 2.19 D.87 3 113.60 27.88 2.25 0.9%0
4 111,60 27.91 2.25 D.%0 4 111,60 2%.07 2.35 0.9¢6
5 109.60 29.14 2.235 0.94 5 109.60 29.82 2.41 0.9¢
[3 107.60 3p.49 2.46 0.98 [ 107.60 30.48 2.66 0.98
7 105.60 31.64 2.55 1.02 7 105,60 30,864 2.649 0D.99
8 103.60 31,70 2.56 1.02 8 103,60 31.17 2.52 1.00
9 101.60 12.28 2.6} 1.0¢6 b 10,60 3).3¢% 2.53 1.01
10 $9.60 312.94 2.66 1.06 10 99.60 31.32 2.53 1.0}
11 97.460 33,21 2.48 1.07 11 97.60 31.55 2.55 1.01
12 93,60 33.59 2.71% 1.08 12 93.60 31.59 2.55 1.02
13 £9.60 33,84 2.73 1.09 13 89.60 31,99 2.58 1.03
14 E5.60 346,12 2.75 1.10 14 85,60 32.48 2.62 1.064
18 81.60 34.53 2.79 1.11 15 81.60 32.91 2.66 1.06
16 77.60 34,70 2.80 1.12 16 77.60 33,40 2.70 1.07
17 73.60 15.04 2.83 1.13 17 73,60 33,45 :2.72 1.08
18 69.60 15,22 2.84 1,13 18 69.60 33,95 2.74 1,09
19 65.60 35,18 2.84 1.13 19 65,60 33,71 2.72 1.08
20 61.60 36.,.%8 2.82 1.13 20 £1.60 36,01 2.75 1.09
21 57.60 35,18 2.84 1.13 21 57.¢60 33.97 2.74 1.09
22 53,460 35,11 2.83 1.13 22 53,60 34,02 2.7% \fl.09
23 49.60 35,11 2.83 1.13 23 69,60 14,19 2.76 “1.310
24 45,60 14,79 2.81 1.12 24 45.60 36,06 2.75 1.10

TAB. A4.6 GS2  Y=4.35mm
T=350 C, UC=2.51m/s, RE=350000

KS X SSP U U sue
(EH) (KXY (H/8)
1 117.60 23.80 1.92  0.77
2 115.60 26.15 2.11  D.2&4
3 113,60 27.46 2.22  0.88
& 111.60 27.88 2.25  0.90
5  109.40 28.48 2.30  D.92
6 107.60 28.59 2.3 0.92
7 105.40 28.90 2.33  0.93
8 103.60 28.80 2.33  0.93
9 1pl.é0 28.78 2.32  0.93
10 99.60 28.65 2.31  D.92
11 97.60 28.70 2.32  0.92
12 $3.60 29.00 2.34  0.93
13 £9.60 29.43 2.38  0.95
14 E5.60 30,22 2,46 0.97
15 81.¢0 30.47 2.4¢6 0.98
16 77.60 30.7% 2.48  0.99
17 73.60 310,283 2.49  D.99
18 69.60 30,98 2.50  1.00
19 €5.40 . 30,58 2.56  1.00
20 61.60°  31.€2 2.50  1.00
21 57.40 31,26 2.52  1.01
22 53,60 311.03 2.5 1.00
23 69,60 31,26 2.52  1.01
26 45.60 31.14 2.51 1,00
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TAB. A5.4  GS1  X=59.55mm TAB. A5.2 651 KL 000
72350 C, UC=2.51m/s, RE=350000 1=350 C, UC=2.5lm/s, RE=
HS Y S cp U U./ue nS Y $sSpP Ul u./ue
{ K1) {MKV) (H/S) {AM) {MKY) (H/5)
1 31.20 30,25 2.40 0,97 1 31.20 28.06 2.2 0.9
2 29.20 31.10 2.51  1.00 2 29.20 30.21 Jobs 0,97
3 27.20 32.13 2.59  1.03 3 27.20 31.01 2.5 1.00
4 25.20 35,70 2.72 1.08 “ 25.20 32.09 2.59  1.03
5 2430 Oy 5019 1.1 5 23.20 33,38 2.69  1.07
6 21.29 35,43 2.85 1.14 6 21,20 34,17 2760 110
7 1v.20 25.02 2.9 1415 7 19.26 3o 52 .79 1.1
8 17.20 35.84 2.8 1.5 8 17.29 3451 2.79 1.1
9 15.20 35.72 2.9 1.15 9 15.20 34,33 .77 - 1.0
10 13.20 34,87 .82 1.2 to 13.20 33.62 TEeTl looe
11 11 .20 33.78 2.73 1.00 1] 11.29 32.73 2.64 1.03
12 9,2 32.57 2003 1.05 12 9.20 31.65 2.56 1.02
13 9.20 320,57 2.03 1,05 13 9.20 31.55 2.5, 1.02
TAB. A53  GS1  X=3.55mm TAB. AS4  GS2  X=59.55mm
T=350 C, UC=2.5lm/s, RE=350000 T=350 C, UC=2.5lm/s, RE=350000
NS Y SsP v sug HS Y sSSP Ut ULt
{H5) {MKV) (4/3) { M) (M%Y) (H/5)
1 3.0 25.5% 2.0, 0.82 1 3.59 3u,37 2.605  D.9H
2 29.2 265,79 .16 0.8s 2 3.50 30,37 2,45 C.on
3 27.20 26 .90 2.17  U.B7 3 5.50 31.37 2.57  1.03
& 25.20 26.70 2.18 0.86 & T.50 33.08 2472 1.08
5 23.20 20,47 2,14 0.85 5 v .50 36,57 2,79 1.1
6 21.20 25.75 2,03 0.83 6 11.50 55,29 2.85  1.le
7 19.20 25.55 2.us  0.82 7 13.50 15.85 2.89 1,15
8 17 .20 25.97 20100 J.Bae 8 15.50 36.07 2,91 1.1k
9 1h.29 26.19 2.11 O0.Bx 9 17.50 35.58 2.87 1.3
10 B 26 445, 2,14 0.U5 1w 19.50 345,95 2.42  1.12
11 11.24 24,95 2,13 U.HT 11 21.50 34,02 2.7%  1.00
12 v 27.38 2.2 G.3n 12 23.50 32 .84 2.65 1.0
13 7.20 2580 2.14  0.86 13 z5 .50 32,65 2.03  1.05
TAB. A5.5  GS2  X=87.55mm . TAB. A5.6  GS2  X=115.55mm
T=350 €, UC=2.51m/s, RE=350000 T=350 C, UC=2.51m/s, RE=350000
S Y ssp U U./ug HS Y sSSP Ul U /ue
(M) {HKV) {H/5) { M) (MKV) (H/5)
1 1.50 27 .03 2.18  0.97 1 1.59 25,67 1.9l 2.76
2 5.50 29.0+ 2,364 0,93 2 3.50 25.51 2.uh 0.EB2
K! £.50 3C. 51 2.6k 0.94 2 5.50 25,98 2.10 U8
“ 750 31.75 2.56  1.02 4 7.50 25 .96 2.09  0.83
5 9.50 32.80 2.a5 1.0 5 9,50 25.7u 2.98 0.8
6 11.50 33,79 2.73 1,09 6 11,50 ~ 25,21 2.06  0.91
7 13.50 34,16 2,76 1.10 7 14.50 24 .57 1.9 0.Tv
8 15.50 34.13 2.76  1l.10 8 15,50 29 .56 1.98  0.79
9 17.50 36,24 2.7 1.10 9 17.50 2-.91 2,01 C.8)
10 19.50 33,39 2.70 1.07 10 1v.53 25.36 2.0% 0.8
11 21.50 32087 2.6~ 1.05 1 21.59 25.75 2.u5  U.E3
12 23.50 31,28 2.3 1.01 12 23.50 23,69 1.v1l 0,74
13 23.50 31,29 2,53 1.01 13 25.50 22,6l 1.1 5.72




TAB. A6 TEGENA 1,ISOTHERMAL MEASUREMENTS,

OF REFERENCE TEMPERATURE

TC-DEVIATIONS

101T250.DAT

L MIT(L) | PT2 ABW2 | PT3  ABWS3 ABV‘Z\Oé\LA),U’(L) ABW TRF
100 247.37 | 248.40 -1.03|247.70 -033| 0.22° 0.12 068 2481
200 248.60 |248.40 0.20 |247.70 0.90 | 027 027 0.55 248.1
3.00 249.02 | 24840 062 |24770 132| 045 1.5 0.97 248.1
1.00 299.07 | 301.00 -1.93 30020 -3.13| 028 0.13 153 300.6
2.00 300.54 |301.00 -0.46 |300.20 034 | 040 040 -0.06 300.6
3.00 301.65 |301.00 0.65|30020 1.45| 057 168 1.05 300.6
1.00 34618 | 348.70 -2.52 | 34810 -192| 033 0.17 222 348.4
2.00 347.75 | 34870 -0.95|348.10 -0.35| 051 047 -0.65 348.4
3.00 349.49 | 34870 0.79 |348.10 139 | 077 2.02 1.09 348.4
1.00 390.50 | 394.00 -3.50|393.20 -2.70| 0.41 022 310 3936
2.00 392.31 |394.00 -1.69|393.20 -0.89| 057 0.53 1.29 393.6
3.00 394.49 |394.00 0.49 |393.20 1.29| 0.98 2.50 0.89 3936
107T250.DAT

L MIT(L) | PT2 ABW2 | PT3 ABWS3 ABV‘%@U/(L) ABW TRF
100 247.26 | 248.50 -1.24|247.90 -064| 023 0.14 0.94 2482
2.00 24863 | 24850 0.13 |247.90 073 | 023 021 0.43 248.2
3.00 24891 |248.50 0.41|247.90 1.01| 0.42 1.13 0.71 2482
1.00 301.85 | 303.80 -1.95 | 303.40 -1.55] 0.30 0.21 75 303.6
2.00 303.44 |303.80 -0.36|303.40 0.04 | 0.38 0.34 -0.16 303.6
3.00 304.42 |303.80 0.62|303.40 1.02 | 059 1.58 0.82 303.6
100 353.33 |356.10 -2.77 |355.80 -2.47 | 036 0.24 2.62 356.0
2.00 355.11 | 356.10 -0.99 |355.80 -0.63| 0.50 0.48 -0.84 356.0
3.00 35671 | 356.10 0.61 |355.80 091| 076 2.00 0.76 356.0
100 39584 | 399.80 -3.96 |399.20 -3.36| 042 031 3.66 3995
2.00 398.00 | 399.80 -1.80 |399.20 -1.20| 0.56 0.54 -1.50 399.5
3.00 400.06 | 399.80 0.26 [399.20 0.86 | 092 2.68 0.56 399.5

152T250.DAT
ABWO(L) / oYY
L MIT(L) PT2 ABW2 | PT3 ABWS3 ABWU(L) ABW TRF

1.00 246.49 |247.30 -0.81|247.10 -0.61| 0.18 0.09 -0.71 247.2
2.00 24794 | 24730 0.64 |247.10 0.84| 0.26 0.33 0.74 2472
3.00 248.33 | 247.30 1.03|247.10 1.23 0.53; 1.07 1.13 247.2
1.00 317.59 | 320.10 -2.51 {319.60 -2.01| 0.25 0.14 -2.26 319.9
2.00 319.81 | 320.10 -0.29 | 319.60 0.21 0.46 0.51 -0.25 319.9
3.00 321.03 | 320.10 0.93 | 319.60 1.43 0.78 1.89 1.18 319.9
1.00 351.93 {35490 -2.97 {35440 -2.47 | 0.36 0.19 -2.72 354.7
2.00 353.72 {354.90 -1.18 | 354.40 -0.68 | 0.46 0.51 -0.93 354.7
3.00 355.35.| 35490 0.45 |354.40 095| 0.69 2.29 0.70 3547
1.00 395.74 | 399.60 -3.86 | 399.20 -3.46| 0.43 0.29 -3.66 399.4
200 397.62 | 399.60 -1.98 [399.20 -1.58| 0.58 0.64 -1.78 399.4
3.00 399.91 | 399.60 0.31 }399.20 0.71 0.83 2.60 0.51 399.4
1.00 295.06 | 297.20 -2.14 {29690 -1.84| 0.28 0.15 -1.99 2971
2.00 296.63 | 297.20 -0.57 |296.90 -0.27| 031 0.37 -0.42 2971
3.00 29750 | 297.20 0.30 |296.90 0.60| 055 1.72 0.45 2971
L= 1 : 4Thermocouples of Probe $1

L=2 : 4Thermocouples of Probe S2

L=3 : 126 Wall Thermocouples

MIT(L) : Average Value of TC-Group )

ABW(L): Devitation of MIT(L) from PT2 or PT3

TRF= 0.5x (PT2 + PT3)

ABW =

0.5x (ABW(2) + ABW(3))
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09:54:04  JON10,1987 K050.DAT  TAB. A7 12:50:28  JON10,1987 1054 DAT TAB. AT.2 17:08:32  JONIO,1987  H058.DAT TAB. A73
TRGENA 2 - WALL TRHPERATURES TEGEHA 2 - WALL' TEMPERATURES TRGENA 2 - HALL TEHPERATURES
CHANNEL PERIHERTER HP1/2/3/4/5 CHANNEL PERIHERTER KP1/2/3/4/5 CHANNEL PERIHERTER P1/2/3/4/5

Tl = 301.8 ¢ DIC = 0% I = 351.4C (T I ¢ I = 4023 ¢ D} I ¢

B = .48 n/s Re = 15142 B = 49/ Re = 16635. B =  .48afs Re = 17545,

W= 0Wen’? W2 = .0 Wen2 Wt = 02 QW2 o= 0 Hjel W= 0 Wen’? QB2 = L0 Hjes2

W3 = 0Hen? Q4 = .0 H/en2 W = 0Wem2 W4 = 0 Hjem"2 W = 0f/ea2 QB4 oz .0 Hjea2

CP HP1 HP2 P3 HP4 HP5 CP KP1 P2 HP3 HP4 S CP ¥P1 KP2 HP3 P4 iP5
pE ¢ ¢ ¢ ¢ c RE ¢ ¢ ¢ ¢ ¢ 8 ¢ ¢ ¢ ¢ ¢
11,00 301.56  301.297  301.42 30149 30L.% 11.00  351.01 350584  350.63  350.63  350.8 1100 402.13  401.662  401.80  401.80  402.1
25.20  301.35 301.575 30180 30144 3005 25.20 350.75  350.918  351:08  350.51  350.6 25.20  401.69 401.991  402.30  L0L.73  401.9
3340 30149 300.983  301.61  301.37 3016 33.40 350.94  350.250  350.85  350.4T  350.T | 3340 401.97 401.286  402.04 40164 4020
55.40  301.38  301.225 30142 30144 300.7 §5.40  350.43  350.537  350.66  350.56  350.8 | 55.40  40L.01 401.662  401.85  40L.78 4021
66.60  301.78  301.176  301.35  301.64  301.6 66.60  351.42 350.584  350.66  350.89  350.8 | 66.60  402.56 401.662  401.90  402.20 4072
BL.OO  301.80 301.490  301.78  301.56  301.6 81,00 351.58 351.013  351.28 35089  350.9 BLOO  402.72 402.250  402.65  402.30 4024
95.30  301.61 301.853 30173 301.88 3019 95.30  351.35 351.466  351.16  351.28 3512 | 95.30  402.65 402.837  402.60 40281 40201
10970 301.87 301.780  301.85 30186 3018 | 109.70 . 35L.70 3I5L.3T 35132 35128 30T | 109.70  403.10  402.767  402.79  409.19 40l 8
124.00  301.61 300.732  30LT3 30156 3015 | 124.00 35108 351.228 35113 350.89  350.8 | 124.00  402.41 402579 402.53  402.30 4092
138.40  301.95  301.805  302.00 30147 3016 | 138.40  350.39 351204 351.39 35077  350.8 | 138.40  402.67 402414 40274 402.04 4029
15270 30173 301.860  301.59  300.64 3012 | 152.70 35101 351.061  350.89  350.97  350.4 | 152.70  402.18 402.156  402.00 40211 4016
163.90 30037 301442 301.32 30020 3015 | 163.90  350.56 350.799  350.63  350:44  350.8 | 163.90 40052 401.803 40159 40140  40L8
105.90 30147 301490 300149 30042 3014 | 185.90  350.63 350.894  350.87  350.70 3506 | 185.90  401.66 401.780  401.80 40166 4011
19410 30176 301515 30037 30035 3015 | 19410  351.01 350.894  350.70 35063  350.8 | 194.10  400.97 401.803  401.62 40059 4018
8.0 30L.76 300321 30037 30137 3015 | 208.30 35101 350.679  350.66  350.63  350.8 | 208.30  402.03 401566 40150  401.59  40].8
23030 30154 301.539  301.66  301.22 3015 | 230.30  350.80 350.942 35101  350.51  350.8 | 230.30  401.80 401.897  402.06  401.50 4018
1,50 30188 301.466 30149 30147 3014 | 24150 351.20 350.799  350.82  350.73  360.T | 24150 402.37 401.803 40094  401.83 4018
255,90 30080 301.442  301.85 30168 3015 °| 255.90 35139 350.823  351.28  350.99  350.7T | 255.90  402.67 401.991  402.58  402.07  402.0
210.20 30195 301.805 30076 30166 301.8 | 270.20 35149 351288 351.18  3BL.OU  ISLL | 270.20 40288 402.607  402.63 0244 4076
280,60 30176 300.611 30149 301.88 3019 | 284.60  351.42 350.204  350.94 3504 3513 | 2860 402.7T 402537 40299 402.53 4078
298.90  301.83  301.660 30171 30176 3017 | 298.90  35L.66 350.275  35L.18  350.08 3509 | 298.90  403.00 402.579 40257  402.56 4074
313.30 301,54 300611 30168  301.64 3016 | 31330 35130 351228 35118 30.99 3508 | 313.30  402.39 402.438  402.56 40237 4073
27.60  30LT3 301.273  301.66  301.66  301.3 | 321.60  351.37 350.727 35006  350.89  350.4 | 327.60  402.37 401.803  402.34 40220 40L.1
338.80 30156 300466 30120 30149 3014 | 336.80  351.11 350.870  350.47  350.63  350.6 | 336.80  402.06 401.044 40162  401.85 4018
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07:40:59  JOL0Y,1987  K295.DAT TAB. A8 08:07:20  JOL09,1987  K¥296.DAT TAB. A8.2

TEGENA 2 - WALL TRHPRRATURES TRGENA 2 - WALL TRMPERATURES
CHANNEL PERIMERTER MP1/2/3/4/5 CHANNEL PERIMERTER MP1/2/3/4/5

TBI = 204.5¢C DIC = RIS T8I = 296.4¢C IC = 0K

[1}: B A48 n/s Re = 14813, [} I 97 B/s Re - 29859.

QL = O Wjew®?2 Q2 = 0 Hjew™2 T O Hjes®2 QN2 = 0 H/em™2

Qi3 = A Bfer? Q4 - 0 Hjen™2 Qa3 - O Ber”) QM4 = 0 H/en"2

Cp KP1 Hp2 HP3 Hp4 HP5 ¢p HP1 P2 ¥P3 P4 KPS
BE ¢ ¢ ¢ ¢ C 11 ¢ ¢ ¢ C C

1100 294.02 293.636 - 293.69  293.89 294.0 11.00  286.30  296.008  296.08  206.0% 296.3

25.20  293.81 293.915  294.02  293.59 293.9 25.20  296.10 296.27T4  236.44  296.01 296.2

33.40 0 204.00  293.370  293.83  293.54 293.9 33.40  296.27 285.742  296.23  295.94 296.3

5540 204.04 293.612  293.73  293.64 294.1 ©55.40 286.2%  295.984  296.13  296.03 296.4

66.60  204.48 293.7090  293.81  293.98 294.2 66.60  296.69 296.037  296.15  296.32 296.5

81.00  294.78  294.242  294.39  294.05 294.3 61.00  296.81 296.419  296.69  296.40 296.7

95.30  294.65 204.655  294.44  294.48 2947 95.30  296.69 296.783  296.66  296.76 296.9
109.70  294.97 294.630  294.63  294.53 294.6 109.70  296.95 296.686  296.81  296.71 296.9
120.00 294,44 204.485 29441  294.22 294.3 12600  296.42  296.517  296.54  296.35 296.4
138,40 294.65  294.436  294.58 294,07 294.3 138.40  296.61 296.468  296.64  296.15 296.3
1270 294.22  294.218  294.12  294.22 293.9 152.70  296.186  296.177  296.10  296.18 295.9
163.90  293.76 293.903  293.83 - 293.76 294.1 163.90  295.72  295.814  295.74  295.54 296.90
185.90  293.78  294.024  284.00  293.95 2940 185,80 295.74 295.911  295.8%  295.81 295.9
194,10 294.07 293.952  293.35  293.88 294.0 19410 296.06  295.887  295.77  295.79  296.0
208.30  294.07 283.782  293.81  293.90 294.1 208.30  286.03  295.742  295.74  295.79 296.0
230,30 293.93  294.073  294.15  293.81 294.1 230.30  295.91  296.008  296.08  295.72 296.1
24150 294.37  294.000  294.05  294.02 294.1 241.50  296.30  295.984  296.03  296.03 296.1
255.90  294.50  294.097  294.46 - 294.27 294.1 255.90  296.52 296,105  296.54  296.37 296.2
270,20 294.78  294.533  294.46  294.32 294.5 27020 296.71  296.589  296.56  296.47 286.7
184.60  204.75 7194.485  294.27  284.36 294.7 284.60  296.7T1 296.541  296.42  296.54 296.9
298.90  284.92  794.485  294.42  294.36 294.3 298.90  296.93 296.565  296.60  296.64 296.8
3,30 294,44 284388  294.36  284.15 294.2 313.30  296.52 296.565  296.64  296.49 296.5
327.60  204.44  293.927  294.15  293.98 293.8 J27.60  296.56  296.226  296.52  296.37 296.1

338.80  294.12 293.879  293.56  293.T1 193.9 _ 336.80  296.35 296.250  295.96  296.10 296.2

— PPl —




08:22:51

JUL09,1987

H297.DAT

TRGERA 2 - HALL TEMPERATORES
CHANNEL PERIMERTER WP1/2/3/4/%

18I
B

Qi1
Q3

cP
e

11.00

25.20

33.40

55,40

66.60

81.00

95.30
109.70
124.00
138.40
152.70
163.90
185.90
194.10
208.30
230.30
241.50
155.90
270.20
2184.60
298.90
313.30
327.60
338.80

291.2 C

1.95 n/s
.0 B/en”2
0 R/er™?2

HP1
¢

297.04
296.89
287.06
297.07
297.42
297.50
297.35
297.62
297.18
297.42
297.13
296.70
296.77
297.08
297.04
296.84
297.18
297.33
297.45
297.40
297.58
297.18
297.30
297.08

P2
¢

296.842
297.087
196.576
296.794
296.818
287.133
297.496
297.424
297.218
297.303
297.133
296.867
296.939
286.915
296.746
296.968
296.915
296.939
297.351
297.254
297.327
297.278
296.963
297.012

DIC
Re

QH2
Qu4

TAB. A3.3

: RN

= 60287.

= 0 H/en”2

= 0 Hfen"?
¥P3 1ipd
¢ ¢
296.92  296.94
297.30  296.87
297.06  296.79
296.94  296.84
296.96  297.13
297.40  297.13
297.38  297.50
297.52  297.50
297.33  2987.16
297.47  297.04
297.04  297.13
296.77  296.85
296.94  296.84
296.82  296.82
296.75  296.84
297.08  296.72
296.96  296.96
297.35  2971.2
297.33  297.25
297.13  2987.29
297.34  297.35
297.35  297.2t
297.25  297.16
296.75  296.92

H
C

Ps

291.2
297.1
231.2
2973
297.3
297.4
291.1
297.6
197.2
191.2
296.8
297.1
297.0
297.0
2911
297.1
297.1
297.1
291.5
297.1
2974
2973
296.3
297.1

08:45:49  JOL0Y,1987  4290.DAT

TRGEHA 2 - WALL TEHPERATURES

CHANNEL PERIMERTER MP1/2/3/4/5

TBI
B

Q1
QH3

¢CP
1]

11.00

25.20

33.40

55.40

66.60

81.00

95.30
109.70
124.00
138.40
152.70
163.90
165.90
194.10
208.30
230.30
241.50
255.90
270.20
284.60
298.90
313.30
327.60
338.80

S291.9 ¢C

1.87 v/s
.0 W/en™?
.0 B/ca”?

HP1
¢

297.88
297.13
297.88
297.84
298.17
298.17
298.02
298.29
297.83
298.12
297.93
297.56
297.61
297.93
287.83
297.66
297.93
297.91
298.12
298.05
298.24
297.83.
298.05
297.88

P2
€

297.660
297.926
297.394
297.588
297.539
297.830
298.168
298.047
297.97%
298.023
297.926
297.684
297.781
287.751

297.563

297.80%
297.684
297.660
298.047
297.926
297.97%
297.999
297.733
197.805

TAB. A4

¢ = 0K

Re  =120048.

Quz = 0 Hjer"2

QE4 = .0 Hfen"2
§P3 P4 iP5
G C C
297.73  297.78 298.0
298.12  297.76 238.0
297.90  297.66 238.0
207.76  297.71 298.2
297.73  297.95 238.2
298.14  297.88 298.2
298.10.  296.19 298.4
298.19  298.19 298.3
298.05  297.88 298.0
298.24  287.76 298.0
297.85  297.95 1.1
297.81  297.51 298.0
20778 29111 297.9
297.66  297.68 297.9
297.61  297.11 298.0
297.93  297.56 298.0
297.76  297.76 297.9
298.07  287.95 297.9
298.05  297.97 298.2
297.83  298.00 298.4
298.01  298.05 298.1
298.10 29797 298.1
298.05  297.97 297.8
297.53  287.76 297.9

— S¥l —




— 146 —

TRB. A9.1

FE =352,38 ME = 312 (kG
BHI = 50035 (W/CW'2) EHZ = 49,96 (W)
BHY = 50,71 (W/LW*D) NB =393,50 (KW
TAS =333, D THR =304,26 (D)

mnen 07
LDV O

oLk EO
LG

LS o Rl |
P e TP L0

rn

el e o i el A |

e w0 TOT d3n o v e

o Sl rd o Taed ok Tord

:
3 i e 3 - i

4 258, 37 251,83 2799 .94 A

g 784,34 205,39 326,05

i’ G - £7

iy 299,18 J18.53

i nn

2 303, 24 323,91

4 aoo € a7 TID D

3 258,52 29775 318,29

a2 04,74 P88

43 & 7L

a - ;o=

8 i 316,75

nen A X Y

9 JERY: 3 322,49

i i

o

30

z

J

7

2

7

7

1

-

%
75,45 st 31680
279,30 3 a0
285,91 40 323,64
i 238,64 277,32 700 3214
0,20 282,51 ARSI IRE
24,53 276,23 2 e 22
35,90 281,24 22 1235
13,25 277.%4 3 9.0
7. 2h4.81 284,60 L9 325,38

38, 262,14 230,44 47 37.eF 0 33

e B L R Bl R SRCE o e tnd sl

RE = 60,ZE+403 FE =333.41 B = - {HB/5)
Ug = 1,92 (W/8) Rl = 49,39 (W/CHAZ) OHZ {H/CH™D)
QHZ = 4B,47 (¥/CH*Z) BHA = 49,70 (W/DH'2) B {KH)

TEN =2537.76 (D) TAS =332.72 (D) ©THR {o

e HED HEZ 0 HE3 HE4 HES
il {c {) {Ci (Ll {C)
{100 280,36 298,80 7. 337,43
20,20 259,472 286,17 d0S.12 0 1E, 344,19
33,44 281004 299,41 38, 337,88
G540 290,41 99,88 318, 338,91
a6, b0 I8a. 86 307,26 3Z 348,08
80,95 255,46 R0,65 30160 322,03 342,40
93,30 285,05  lom.Es 376, 47,41
105,65 e300 77L 0 ERIT 0 318, 337,21
124,400 183,97 ZBAIY 0 M3.87 0 3298 3433
136,33 239,59 RE.57 0 278022 298,03 MR 33943
152,70 285,85 28,37 304,831 37585 J44.Bl
183,90 53,04 780,43 298,42 W73 3375
83,94 305 280,29 29813 Mb.9E 0 336D
194,10 259,44 265,68 284,67 X238 J2E7 342,83
208,30 26254 778,97 29B.058  3iAG6 0 33699

236,30 262,85 279,81 198.¢41 316,86 338,02
2150 285,12 284,90 306,61 U 145,58
255,83 28971 262,33 180,60 Jol i 32104 341,27
270,20 63,89 8364 0X7Y 0 32477 LT
284,53 81,47 FFA95 0 297,97 b6 13841
298, %0 764,43 ZBLLE 0.z 1E34T 0 MLY
IS IS9.I7 0 mhLLR9 278084 29820 8.8 406D
327,40 245,48 285,18 304,80 3ES.23 0 M489
338,80 762,84 78L.76 0 23E.90 0 317.7% 0 33E.0




TEGENA {  WALL TEMPERATURE TAB. A404

DT=100 () TEGENA 1 WALL TEMPERATURE TA'B A'{OZ

TT=100 ()
HOA120. DAT HOZA130, DAT
RE = 23.BEX03 FE 215559 i = LI KG/S) RE = 37.6E403 PE =217.20 B o= L9 KG/S)
up = D76 AR OHL = 2023 (WD) N2 = 2007 W/CHD) UB = LIB (/S  OHL = S0.63 (W/CH"2) K2 = 30.40 (W/CH"D)
OH3 = 19.86 (4/CN°2) QWA = 20.37 (W/CN*2) MR =158.95 (KM) 0T - 3000 W/OHD) DA - 50.87 (MCND) ND 2081
TEN =136.55 (0] ThS =534.27 10 THIF =308.92 (0] TEN =266.41 (C) TAS =T41.91 (D) Tt =313.55 (D)
cp MEG HET HEZ HE HEA HES " - - - . s
i (e (e {C ‘o (© (e (i) () () (© (c; ©
1. 00 263,85 . 286,47 303,82 $25.45 346,48 11,00 270,06 79348 3209 330.92 35121
DI ESLSh 205 8790 30855 128,30 1992 2570 7.5 275.62 296,00 31402 33925 356.%5
33,40 26532 285.21  305.60  325.60  I47.08 o el 1 e e e
5. 40 26h.41 285,57 897 326,17 347,49 55. 40 27206 29261 MM BLTL 352,40
b, 60 285,15 288,00  30%.64  130.68  I51.44 ot b0 Dosr wnm T4 tha e
8.9 H7.78 eh.0% I8R5 J03.80 32677 WAT.05 80.95  267.74  272.03  290.83 3325 IILI0 1592
95,30 268,83 7BA.04  305.60  327.63 348.B9 95,30 274,25 294.28 314,90 335.49  355.85
109, 45 6167 279.22 00,48 32260 LI s 0 w8 W9 oedr
124.00 63,12 1BL.02 30476 32641 M7 124,00 272,90 29125 WLBL 13500 354,07
13635 257.41 7.3 78212 J03.A0  374.80 34577 BN HLT. feud WO H00s s e
13270 Zb5.Bl 2864 307.08 X857 3AB.18 152,70 27531 29535 M5.30  336.14  I55.1b
.50 203,78 28553 WLED SN 46 163.90 M2.23 0 790.9%  N09.80 32941 9%
18550 6429 I8LE 0 S0R.A6 W02 40 195,90 72,80 BLOL MY TS ML
.10 23007 286,05 205,23 M5.00 32942 7.0l 19400 27.15 27479 29589 2.9 13267 355.54
208.50 i LT WIS Y S 208.30 72,08 2953 NGB 352 349.49
230.50 2033 28208 10295 Sizoel. S4b61 230.30 2.3 290.60 310.02 32895 350.13
241,50 6415 B3 10686 31727 MY 201,50 27385 29503 3M5.93  335.83 356,45
23.80 257.58 2l I8LBT O J0L79 I2ASE O 3AG.6S 295.85  287.54 D752 290.50  M2.14 3NS5 352.57
270.20 LW 2867 304,52 325.86 TG 270, 70 LI 29348 XT3 3361 355.45
284,59 148 275.66 0009 W2LS3 W2 284,55 270.77  268.12 30270 32845 M8.97
298,90 263,95 2BL.67  304.59 326,50 TR 208 74 MW MWL 14 I L
LT m[lTe I6LAS 281500 J0A73 0 125.86 46.77 3325 247,71 27094 289.43  309.(B 330.39  3I51.54
327,80 1,17 CBB92 0% Sn9.e7 MR.BT 327,60 276.30 29673 315,90 135.50  355.78
139, 60 265.07  28h.61  305.73  375.40  346.50

33B.80 273,33 I9LAT 0 I1L.98 0 33106 351.21

— Iy —




TEGENA |
OT=100 (k)

HOTAT40.DAT
RE = 4B8.9E+03 PE
U = .53 (H/5) 0H1
DHI = 1B.48 (H/CH*2) OW4
TEN =266.62 (C) TAS
cp HEO HE1
{(HH) (C) (C}
1L 00 273.87
25.20 268,06 274.80
33.40 272,14
35,40 271.463
bb. b0 274,40
80.93 268.21 271.45

IR 274.34
109,43 271.14
124,00 272.63
138.35 258.38 271.87
152,70 . 275.24
163,90 272,04
185.90 272.56
194,14 268.16 274,97
208.30 271.97
230,30 272.19
241,50 274.17
235.83 258.33 27180
270.20 273.34
284,53 270.83
298, 9¢ 273.34
3.2 246R.09 272.04
327.460 276.11
338.80 272.92

=7

282.39

HALL TEHPERATURE

39.22
39.50

=340, 64

HEZ
()
292,
293,
289.
294.
294,
290,
294,
286.
290.
287.
294,
289.
789.
293,
288.
289.
295,
289.
293,
287.
290.
288.
29

291,

01
Pl
&8
48
12
48

c
]

4

[~4
o

98
70
3
57
L
b4
85
24
Ba
15
09
44
1

A

74

{W/CH"2

{H/CH>

(Ci

~a

HES
{C

309,
AR
J08.
I0g,
16,
Il
3G,
206,
310,
307.
314,
308,

307

107

93
47
63
48
08
g2
24
14
Ba

n
rs

M5
0Hz
ME
THH

13

27

.64
31

368,

&

31

ny

%6

.18

68

12

.07
313,
305,

]
rs

78

.84
307.
A
369.7%

18
19

HE4
(C)

328.
332
328.
328.
136,

332,

73K

vl

k¢l
o

331,

9
L

334,

9
wi
T
e

331

326

326.
334,

3

1%

JRELIL

(=
J
o~

&
31
3

7

[

334

ks
k%

14
24
on
43
b5

.

)
L

L0
48
T4
32
.09

[
ot

s
s L

.49
8z
B0
03

=
o

19
8L

S

1.5

.16

]

(KG6/5)

(4/CH"2)

(ki
(C)

HES
()

347,
353,
RELN
I48.
106.
352,
I54.
344,
352.
34B.
353,
147,
144,
At
344,
347,
3595,
330.
153,
344,
330,
J48.
.74

353

34B.

88
49
34
&7
S0
10
93
28
43
83
19
14
a9
67
T4
4
00
60
12
14
78

ot

16

TEGEHA ©  WALL TENFERATURE

0T=100(K)
HOIAL50, DAT
RE = 52.2E+03 FE
UE = 1.93 (H/5) oHL
OHT = 49,13 (W/CH*2) Ou4
TEN =270.72 (C) TAS
CP HEQ ME1
{HH) {C) {Ci
.00 - 277,04
25,20 772,00 278.54
33,40 275,40
55, 49 274,47
bb. &0 278,42
80.95  272.04  274.94
5,30 278,01
109,45 274,47
124.00 276,84
138,33 272,00 2750
132,70 278,46
143,90 275.35
185.90 275,49
194,10 271.%%  278.75
208,30 275.23
230,30 275.18
231,50 277.¢
295,85 272,23 275.01
270,20 276.77
284,35 i74.2
298,90 277.04
AT O3 27511
327,40 279,30
I3R. 840 276.08

=336.43
ab. 14
30,44
=345.91

n

297,

.74

70

2,46
I3
.79
271
LG

3

e nt

.69

a

L

B

Pl e

.88
.76

]

co

o7

13

{
{
{

¥/CH*2)
W/CH~2)

(]

« iL

40

TAB. A40.%4

fE3
{C)

12,
7.
kIO N

iz

39
L

114,
119,
J08.
5.
KSTIN
318,
It
I10.
J15.
ESTIR
It
9.
3.
7.
09,
.68
09,
318,
2.

33

99
83
84

S
.14

3l
25
§7
32
26
43

3

Py

A
&b

c

]
4

b3
B8
(8

-

¥3

[

[
o

77

MS
0Hz
NB
THY

L~

n non
Al ted

— B

i B =]

HE4
(€}

331,
137,
331,

331

340,

333

QLN LMY

139

330,

335

331,

fod 1]

o Tl
[ R B % I S RS ]

B R e B | e I ]
P P

Cod fd o]
cn ra

R A
(ed 1ed N LA R
<

(o~
Ll
My

QUL

Vot
el fad £

4 -l

[==]
-~
o~

[l ~ B =4 [==]
LN N ]
o o

roat
.
o e Bt
e e e

37
43
13
L33
8
In
.19
45
R

.
=]

CO P TN e
L R D dam o ~d

e i =]

(KG/S)

(H/ChH~21

(W)
(cl

40
39

a

.34
63
BRS]

— 8¥l —




HO3A1H

RE
R =
OH3 =
TEN =2

cp
il
11. 00
25.20
J3.40
35.40
66.60
B0.95

TEGENA 1

95,30

109.63
124,00
138.39
152,76
183.%0
1853. 90
194,10
208,30
230.30

241,50

255.85
270,20
284.55
298.90
313.25
327,60
338.80

0T=100(K)
0.DAT
76.1E+03 PE
2,37 (/9 OHt
37.23  (W/CH*2)  OH4
69.6% (O TAS
HEO MEL
(€ 9]
275.28
27118 277.32
274.14
272.%6
277.31
271,28 27377
276,23
273.23
275,60
2.8 273.9%
277.06
274.28
274,13
271,18 276.91
273.94
273.64
276.47
271,43 273.8b
273,11
272.84
275.53
271,21 273.64
277,40
274.23

WALL TEHFERATURE

=437.13

= 60.49

= 60.68
=144,15

A7
.83
.50
. T
.38
.91
Lon
LAl
60
19
31
16
1
.25
.36
.28

38

26
17
I

.58

TAB. A{0.5
MS = 3.85 (KG/S)
(W/CH*2)  OH2 = 59.94 (W/CH D)
(W/CH*2) NE =474.78  (KW)
() TNM =316.02 ()
HE3 HE4 MES
(cy () (c)
310,05 32611 347.87
3641 F35.60 19414
309,42 32871 148.85
310,07 378.76 49,7
U IS 15973
32,55 BILIL 153.85
7.00 337.38 0 357.19
7.8 327.90  145.77
I14.00 33437 355,52
308.82  I29.07  350.93
624 [ 395,57
30915 327,73 I47.27
W08.16 326,70 346,37
3361 332,67 352.90°
108.00 326,31 148,30
108.96  327.11  I47.44
317.80 I3 3714
1,200 I3LEY 35147
J14.46  335.64 35614
307.20.  I20.39 34714
31,69 33D 5270
307.00  327.49  348.43
36,36 33614 I55.3
309,78  I2B.54 34811

78

— 6Vl —




TEGENA 1 HALL TEHFERATURE TAB _ TEGENA 1 WALL TEWPERATURE
DI=TS(KY EXP L AB. A4 CDT=TS(0) EXR TAB. Aff.2

HO5A0T 5. DAT HOSA0T7S, DAT
RE = 30.7E+03 PE =1B4.44 M5 = L.64 (KG/D) RE = 44.BE+03 PE  =279.04 HS = 2,48 (KG/S)
R = 1,00 (/S GHI = 20.22 (W/CH*2) DHZ = 20.02 (W/CH*D) UB = 1.32 (W/G) GH! = 30.06 {W/CH*2) OHZ = 29.8G  (W/CH?)
QHI = 19.79 (W/CM™2) OHA = 20,33 (W/CH*Z) NB =198.42 (Ki) BHI = 29.46  (W/CH*2) OH4 = 30.23 (W/CM*2) NB =239.99 (KH)
TEN =234.92° (C) TAS =327.21 (L) THH =291.07 (C) TEM =240.08 (D) TAS =331.87 (D) THM =295.72 (D)
cp HED HE1 HEZ HEZ HE4 HES Cp HEG ME1 ME2 MEZ ME4 HES
(M) (C (0 () (C) (0 {€) {IH) (C) (c) {C) (c} {C} ()
11,00 260,47 274,83 2B9.2 203,81 I19.60 11.00 244,48 277.%0 292,07 304,14 371,42
75.20 295.89% 241.04 275,49 292,05 J06.71 122.87 25.20 61,14 266.5 281,43 296,74 10,40 325.92
3340 259.44 274.03 289,14 304,03 320,04 33,40 244,72 217.95 292,22 306,57 121,91
55. 40 259.03 274.42 28%.48 I04.49 320,57 35.40 263,04 277.73 . 292,39 306,74 322,71
6. 60 261,40 277.00 293050 209,32 324.99 b6, 40 266.78 281,548 297,72 J13.04 328,78
80,93 236,11 239.54 274,61 290.94 206,57 122,30 80.95 251,33 254,07 278.17 294,28 209,75 325.40
93.30 261,00 275.91 292,22 108. 30 12441 95, 1 245,93 280,83 294,70 312,40 I7R.52
109.45 238. 44 271.57 Z088.07 303,84 317.85 109,45 263.58 275.42 292,17 I07.17 320.93
124,00 259.81 274.42 290, 66 306.78 322.80 124,00 265.02 279.17 295.08 310,93 126,467
138.35 235,67 239.47 27%.05 2B8.77 04,61 320,64 138.35 261,733 264,17 277.13 292.5 107.92 123,49
152,70 261,42 275.78 291.93 J08. 04 322.73 152,70 2466.05 281,00 296,31 312,00 326,50
163,90 259.32 273,49 ZBB.07  J0L11L 318.9B 143.90 263.38  276.83  290.74  105.24 370,97
185.%0 239,84 273.94 2B7.99 I02.89 318.54 185.9¢ 264,21 217.5 290,76 05,12 320,78
194.10 235.42 261.28 275.94 290.5 345.5 J21.62 194,10 261.08 265.B% 27%.92 294,14 308.04 129,24
208.30 25%.56 27313 288. 24 30T, 04 119.00 208,30 263.82 275.93 290,52 304.97 320.5
230,70 259.74 274.20 28911 J03.246 319.34 230.30 253.99 277.%4 291,51 305.21 321,05
241.50 261.08 277. 64 293.33 308.21 123.95 241.50 245,24 281,31 294,87 311,78 3927.27
233.83 2551 239.32 274,654 250,95 30411 321,26 25%.495 241,52 263,77 277.59  293.91 09,27 174,24
270.20 260,62 275.7h 291.32 107.07 122,82 270,20 285,27 280,63 296,14 11,75 326,61
284,53 258.29 271.23 287.17 J02.63 319.24 294.5 263.28 275,42 292,99 307.03 32311
298.90 260,62 274,469 290,25 I06. 44 321,77 298,90 ' 2465.93 280,51 295,73 311,51 305,47
325 236,11 259.23 213,44 2RY. 26 I05.09 321,09 313,25 251.78 253,72 277,22 792, 4 08,14 324,34
327.60 262,04 277.9¢ 292,73 08,09 323,02 127,60 264,61 781.87 294,48 I11.78 324,24
336.60 259.63 274,93 289.04 303,88 J19.34 138.80 244,07 278.29 291.63 04,25 321,24
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TEGENA | WALL TEHFERATURE TEGENA 1 WAL TEHFERATURE
BT=7aihi EIP I TAB. Af1.3 DT=T5(K) EXP 1 TAB. Afl.4

HG28075. DAT HO5A0735. DAT
RE = 63.1E+403 PL =373.63 s = 3.31 (K6/S) RE = 79.7E+03 PE =472.15 S = 4.19 (KG/S)
Up = Z.03 (H/9) QHL = 40,22 {W/CH*2) @H2 = 39.91 (W/CH*D) UB = 2.57 (H/5) BHL = 30.21 (W/CH*2) DH2 = 49.79 (W/CH*2)
B = 39,45 (W/CN™2)  QH4 = 40,47 (W/CM°2Z) ND =315.93 (KW EHI = 49,22 (W/CH*2) QM4 = 50.52 (W/CN"2) MB =394.25 (KW)
TEN =263.8% (L) 1AS =335.94 ([) TNH =299.44 () TEN =263.38 (D) TAS =335.722 (D) TN =298.86 (D)
cp HEQ HEL HE2 HEZ HE4 MES cp HEQ HE1 HEZ ME3 ME4 HES
(M) (c) {C} (C) () (C) (0 (M} {C M) (C) (£ (C) (C)
11.00 267.98  2B0.70 294.93 308, 96 324,32 11.00 2b7.41 278.29 293,14 307.07 322.32
25.20 255.07 270,37 285. 4% 300.21 314,31 329.50 25,20 264,85 269,84 2684. B4 298.95 317.84 3177.84
33.40 2567.93 281.29 295.30 309.51 324.51 33,40 2467.49 2B0. 41 233,70 207,51 - 322,13
35.40 266.32 280.33 295,08 309.37 325.54 55.4¢ 285,48 279.19 293,45 207,58 171,57
56. 60 270,135 285. 06 301.37 316,91 332.93 86,50 269. 66 283.72 300,02 315,51 331,61
80.93 745,29 247.52 281.14 297.356 13,06 328.83 8e.95 264.93 266.97 279,507 294,95 310,42 326.42
95,30 269.32 284.62 300.50 316.28 332,62 95, 3 ' 268.78 283,05 298.81 314,55 330.84
109,63 747,34 278.74 295.81 310.24 323.%6 109,45 246.83 277.98 294.98 308.83 322,13
124,00 2469.08 283,02 298.83 314,45 330.22 124,00 268.56 282.77 298.2 3137 32909
138.35 265,22 287,66 280.12 295. 47 310.949 J26.69 . 138.35 264,87 266.97 279.07 294.2 309,53 325.08
152.70 26%.488 784,52 3060.02 15.73 330.10 152,70 2469.39 283.91 299.1% 3510 328.73
163,50 266.93 - 279.54 293,43 7.7 323,43 163.90 266.49 278.2 292.00 106,13 321.2
185,90 247.64 280,46 293,50 307.80 322.78 1B53.90 256.88 27%.36 292.07 305,72 320,64
194,10 265.05  "Z49.33 283.35 297.82 J12.533 327.63 194,190 264.73 266.93 282.99 296,89 J10.94 325,04
208,30 Z47.2 278.864 293.33 307,58 322,93 208,20 266,61 277.48 291.85 10572 320.78
230,30 767.39 280.34 294,23 307.80 323.97 230,30 266.75 279,19 292.80 306,19 321.57
241,30 258.56 284.99 300.57 I15.35 330.87 241,50 268.44 2B4.3¢ 299.63 314,39 329.5
233.83 265,41 267,13 280.32 295,61 312,03 327.13 253,69 265.02 266.71 278.80 294,74 310,19 325.03
270.20 248,98 284,14 299.63 I15.47 330.63 270,20 248,70 282,01 - 798.19 113,59 128,65
284.5 266,707 279.3% 295.56 310,07 126,33 284,53 266.27 278,12 294,14 30B.40 324,70
298.50 265,40 283.B4 299.27 3513 3128.44 298,90 268.BB - 2B3.33.  29B.48 314,32 327.34
313.25 245.22 87,17 280. 17 295.32 310,82 127.08 3323 244,85 2bh. 54 279,44 294,86 1009 -325.2
327.60 270,10 285,33 299.92 316.23 329.64 127. 60 269.32 284.35 299.46 314,67 328.5
33B.B0 267,52 281.24 294.57 308.93 323,64 33B.80 267.07 00,19 293.2 307,29 J21.43

— VS —




TEGENA | WALL TEMFERATURE TAB. Al21 TEGENA | WALL TEMFERATUKE TAB. A42_2

DT=73(K) EXF 2 IT=73(K) EXP 2

HOSBO73. DAT ’ WOSRO75,DAT
RE = 30,4E+03 FE =184.14 HS = 1.64 (KG/S) RE = 47.6E+03 PE =282.82 5 = 2.31 (KG/S)
U = L.00 (H/S) aHl = 20,06  (H/CH*2)  OHZ = 19.85 (4/CH~2) up = L.5% (W/5) GHL = 30,40 (W/CH*2) QM2 = 20.14  (W/CH™2)
OHY = 19.62 W/CH*D) GHA = 20,16 (W/CH*2) HE =137.31 (KW) QH3 = 29,80 (W/CH*2) - @HA = 30.58 (W/CH*Z) NR =238.68 (KM)
TEN =2532.04 (C) TAS =324.46 (D) THH =287.88 (L) TEM =281.81 (D) TAS =334.22 ([} TN =297.43  (C)
cp HEQ HE1 MEZ ME3 HE4 MES R HED HEL ME2 MEZ ME4 HES
(i) {C} (€ {C) (C {C) (C) {HH) {n (C) {C) {C) {Ci (C}
11,00 236.13 271.89 286.09 300,49 116.34 [1.00 266.78 280,09  294.23 308,40 323.98
23.20 253833 238. 40 2754 288.39 303.17 319.30 23,20 262.70 268.47 © 281.67 299.42 2,62 128.27
33,40 256.95 270.82  283.40 300.44 316,46 33,40 256.1% 279.92 294,33 308.79 324,13
35.40 234,31 27118 286.01 300,92 317.06 33.40 2585.07 275.78 294.37 30B.68 324.89
b, b0 258. 47 273,48 289.87 305.80 321,53 66,60 28B.5 283.48 299.63 315,25 330.94
80.¢9 258%.32 296.90 271.368 287.57 303.2 319.04 . 80.93 262,73 265,81 279.8B  294.12 LT3 327.5
5. 30 238.06 27%.5 28%.92  305.85  321.66 93,350 287,66 282.72 298.83 314,60 330.62
109,63 235.44 270.2 286.33 302,04 J15.52 109,45 255,44 277.59 294.47 309.41 322.85
124,60 258.01 272.87  ZBB.90 304,60 320.31 124.60 267.32 281,70 297,37 303,30 328.97
138,35 253,12 236.98 270,38 286.14 301.77 J17.49 138,33 263,04 266,12 2791 294.81 310.3 I26.11
132,70 259.43 274,31 289.17 305,10 319.6% 32,70 268.83 283,63 298.88 14,50 328.93
163,90 237.44 271.58 283.53 00.2 315.98 163,90 256,02 279,44 293,43 307.83 323.50
iB5. 50 257.54 271.8 285.43 00,12 3559 185. 90 266,41 278,78 29328 107.T7 322.92
174,10 203,13 23%.16 273,48 287.81 102,61 I16.51 194,10 262.97 268. 10 282,38 296.63 311.39 326,68
208,30 256.74 270,23 285,19 299.81 215,81 208,30 265.80 278.2 292.92 307.31 322.99
230,30 256.93 270,97 285.84 300,00 i16.2 230. 30 265.97 277.39 293.76 307.60 3123.43
241,50 238,33 274,48 290,02 J04.84 320.70 241,50 267,46 28350 299.03 313.90 329.38
233.483 253,50 236,59 271.38 287.49 302,78 I18.00 235.83 263.21 265,38 279.29 295.5 310.93 326.04
270,20 257.88 72.87 288.22 103,99 319.81 270,20 267.10 282.34 297,92 L3 328.78
284,33 2535.03 268.40 284.41 297.88 315,44 284.33 264,82 277.61 293.43  306.38 124,72 .
298,50 238,13 272.50 287.91 J03.99 319.04 298. 90 267.51 281.75 297.01 32.9% 327.13
1323 233.47 236.94 271,74 287.11 342,54 318.29 323 262,70 245.41 27%.07 294.28  309.78 325.99
327,60 259,53 275.2 290.04 303,20 319.93 327.60 208.42 284.03 298.66 313.B3 328.11
J3E.80 237,33 271.94 285.89 300.68 3l6.08 338.80 266.03 280.29 293,94 308,47 327.78
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TEGENA | WALL TENFERATURE TEBENA | WAL TENFERATURE
DT=75(K) EIP o TAB. A12.3 TAB. A12.4

DT=73(¥) EiF 2

WO3B075, DAT HOSDOT7S.DAT

RE = 83.9E+03 FE =377.09 NS = 3.34 (K6/S) RE = BO.2E+03 FE =471.12 HS = 4.17 (KGJS)
DB = 2,05 (M/S) OHL = 40.15 (W/CH*2) QHZ = 39.B6  (W/CH~D) UB = 2.56 (H/S) gHI = 30.42 (W/CH*2} QHZ = 50.25  (W/CH*D)
OHI = 35.40 (W/CH*D) OHA = 40.43 (W/CH*2) NB =315.52 " (W) M3 = 45,51 (W/CM*2) OMA = 50.95 (W/CH*2) NB =397.59 (KM}
TEN =263.39 () T4S =336.97 (L) THH =300.78 (L) TEN =267.70 1) TAS =339.83  (C; THM =303.47 (C)
cr HED HE1 HE2 HEZ ME4 HES cP HEO HEL HEZ MEZ HME4 HES
(M) () (C) () (0 i {C) (M} {0 (c) (C} () (€ ()
{1.00 249,53 282,11 296,18 210.06 325.48 11.00 271.92 84,02 297.51 .30 326.75
25.20 266,467 271.93 286.97 01,44 Ji5.41 330.62 25,70 768,97 272,68 288.10 302,83 37.23 0 3L
3540 269.53 282,47 295,148 X10.61 325.51 3340 . 270,45 783,44 297.34 311,65 326.75
55. 40 267.87 281.89 296.28 310.52 326,34 .40 . 269,97 283,34 297.80 J11.98 128.02
b4, 60 271.83 Z86.38 302,50 317.94 133,95 b6, 60 273,21 287.76 304,72 320,60 336,79
80.93 266.77 269.04 292.47 298.54 314,18 329.85 80,93 269,06 270.99 284,00 300, 42 316,39 332,41
25.30 270.92 286.02 31,90 317.40 33371 .30 273,04 288.83 304,77 320.46 336,67
109. 63 268.5 280.14 297.25 311,45 329,08 10%. 65 270,63 282.37 299.74 13.81 327.28
124,00 270,19 284,49 300,15 315,77 3L 124,00 272,53 2B7.04 303,05 318.46 333,97
138,335 266,38 258.92 281.30 296.67 32,13 327.489 138,33 269,02 270,99 282.76 298.17 315,79 . 3T
132,70 271.68 286.12 301,34 316.B5 331.14 152,76 272.5R 788,23 303,20 1913 332,68
153,90 26B.31 281,18 Z95.00  309.07  324.42 163.50 270.80 283.25  296.64  310.75  325.98
183. 50 . 268,87 EBL79 294,85 309.12 323,97 185.90 270,75 283,07  296.42  310.5 325,38
194,10 264,36 270,83 283.03 299.14 31372 3128.73 194,10 26B.82 772.94 286.954 301,09 315.91 331,24
208,30 269,48 - 780,71 294,66 308,78 323.9% : 208.30 270,58 #81.98 296.13 310,32 325.43
230,30 268.63 281.49 295.2 08, B J24.48 230,30 270.53 282.95 295.91 316,190 325,86
241,50 270,44 286.2 301,561 3116.23 331.50 241,50 272.80 268,74 103,95 31B.45 333.92
2535.85 266.77 268,144 281.35 297.42 312.83 327.79 255,85 269,14 270,70 ZBI. 15 299,068 314.54 129,44
270,20 . 270.2 289,29 300.37 316,28 331.26 : 270,20 272,04 286.96 302.01 118.00 333.03
284.533 58,17 ZB0.40 - 29640 310.83  327.04 284.5 270.14  2Bz.03  297.71 32.15  32B.67
298.90 270,75 284.78 300,11 315.94 329.28 298.90 272,63 284,40 301. 5 317.57 330.97
313,29 268,77 268,83 281.50 296,40 .77 328.08 3375 2468.92 270.77 283.03 297,80 312.95 329.58
127,64 ’ 271,48 206.82 301,12 316.32 330,45 127,60 : 273,07 289,25 303, 68 118,32 132.24
338,80 269.04 282.5 295,79 310.01 124,64 338.80 270.54 283.93 297.22 211,34 375.82




(1:25:17  J0L10,1987  k336.041  TAB. A43.4 06:05:43  JON22,1987 HOS4.DAT  TAB. A13.2

TEGENA 2 - WALL TEHPERATURES TRGENA 2 - WALL TEMPERATORES
CHANHRL PERIMERTER MP1/2/3/4/5 CHANNEL PERIMERTER HP1/2/3/4/5
T8I = 31170 DIC = 911 % B = 296.0¢C BIC = 182K
0B = 1.97 afs Re = 68143. i - .98 n/s Re = 32438.
it = 515 W/ew"2 QH2 = 51.4 W/er2 QHl = Z0.8 W/ew"2 Q2 = 2.8 W/em"2
Qi3 = 511 W/en”) QR4 = 51.4 H/cw"2 QB = 206 W/ew"2 QB4 = 20.8 H/cem"2
CP Pt P2 HP3 ¥P4 14 cp KP1 WP2 - HP3 P4 HP5
BE ¢ ¢ ¢ ¢ ¢ BR ¢ ¢ - ¢ C ¢
11.00  315.80 334.16%  353.39 372.96 393.0 11,00  301.64 316.550  330.80  345.82 362.4
15.20  318.52 338.91T  359.31  378.87 399.2 25.20  301.76  316.52%  33L.30  347.20 364.5
33.40  315.34  333.834  353.49  372.50 393.0 33.40  300.60  313.057  328.11  344.05 361.5
55,40  315.43  334.672  353.34  372.67 393.8 55,40  300.78 313.587  328.61  344.88 362.4
66.60  319.36 338.620  358.82  380.20 401.5 66.60  300.41 314.672  331.87  349.99 367.4
81.00  314.91 331.318  351.84  373.12 394.8 81.00  299.63 313.347  330.68  348.42 366.0
95.30  316.91  335.270  356.82  379.01 400.4 95.30  299.44 316.935  335.01  353.2% 370.4
109.70  314.72  331.150  351.61  372.95 393.1 109.70  300.79 316.646  334.03  351.28 367.4
124.00  316.88  337.855  360.1%  381.12 401.4 [24.00  300.50 319.943  338.29  354.90 KYDIN!
138.40  315.10 334.456  356.25  317.26 398.3 136,40 301.35 319.029  336.09  351.58 367.7
152.70  318.69 340.796  361.86  382.53 402.1 152.70  302.58 320.760  336.14  351.49 366.8
163.90  314.55 333.594  353.03  372.38 393.1 163.90  300.53 316.622  330.27 - 344.84 361.1
185.90  315.20 334.049  352.99  372.6% 392.5 185.90  301.78 316.285  329.74  344.43 360.3
194,10  318.47  338.763  357.7%  371.M3 397.6 , 194,10 302.94 316.357  330.41  346.03 362.5
208.30  314.88  332.300  350.37  369.38 390.0 208.30  300.45 311.826  325.73  341.88 359.2
230.30 315,17 332.780  351.08  369.92 391 .4 230.30  300.09  312.238  326.77  342.43 360.5
241,50 317.99  335.725  356.4%  377.31 399.0 240,50 299.66  312.961  329.93  347.39 365.5
255.90  314.09 329.544  349.75 37115 393.1 255,90 298.95 311.973  32B.81  346.51 364.3
270,20 315.97 334.648  354.91  376.50 398.7 270,20 299.15  315.466  332.76  350.66 368.6
284,60  313.68 328.951  350.03  370.%4 392.0 234,60 299.39  315.250  332.07  349.20 366.4
298.96  316.42 338.946  357.92  374.89 399 .4 298.90  300.28  319.245  336.46  353.68 370.1
313.30 314.33  332.085  353.37  374.68 395.3 313,30 301.06  318.523  335.42 35137 387.3
327.60  318.73  338.883  360.48  380.74 401.1 J27.60  303.72 320.568  336.45  351.97 368.1

338.80  315.51 334815 353.32  372.84 333.6 338.80  301.23 316.911  330.92  346.22 362.3

— vSL —



10:31:07  JOH15,1387  H080.DAT 09:53:43  JON16,1987  M082.DAT 20:02:16  JON16,1387  M0B5.DAT
TEGERA 2 - WALL TEMPERATURRS TAB. A43.3 TRGEHA 2 - WALL TEMPERATURES TAB. A3 & TBGEHA 2 - WALL TENPRRATORES TAB. A13.5
CHANNEL PERINERTER MP1/2/3/4/5 CHANNRL PERIMERTER WP1/2/3/4/5 . CHANNEL PRRIMERTRR HP1/2/3/4/5

Bl = 293.3¢C DIC - 818K I - 288.2¢C D¢ = 883K MBI o= 280.2¢C DIC = 116.8 K

0B = .48 a/s Re = 15958. B = .24wm/s Re = 7983, B = .1l e/s Re = 3732.

QfL = 10.BW/cn'2 QH2 = 10.7 H/em"2 QU1 = 5.8 W/en’l QW2 - 5.8 Hjen"2 Qi1 = 3.6 Wen'2 QB2 = 3.5 H/em2

@3 = 10.7W/en"2 QM4 = 10.7 H/en'2 Q3 = 5.8 W/ee”2 QM4 - 5.8 H/ea2 QB3 = 3.5W/em2 QB4 = 3.5 H/ea?

ce 1P kP2 BP3 KP4 HPS CP KP1 %P2 KP3 KP4 KPS ce 1P1 kP2 KP3 KP4 KPS
BE ¢ ¢ ¢ ¢ ¢ ) ¢ C C C ¢ BE C ¢ ¢ ¢ ¢
100 302.26  313.990  329.54  346.98  365.9 11,00 295.14  311.069  329.44  348.81 . 368.9 1,00 286.41 311.194  335.99  360.19  385.6
25.20  300.28  315.713 3315 MET4 3615 25.20  294.68  312.756  330.83  349.67  369.6 25.20  286.78 311.883  336.99  360.67  385.9
33.40 298.80  311.725  328.71  34T.48  366.1 3340 294.07 . 310.972  330.04  348.88  368.7 33,40 286.70  311.483  336.39  360.14 3854
55.40  297.99  312.589  330.45  348.31  366.8 5540 293.92 311.696  330.38  349.36  369.1 55.40  2BT.15 312,110 336.46  360.43  385.6
66.60  297.54 314,761  333.74  352.18  369.8 66.60  294.22 313.310  332.21 35143 370.3 66.60  288.33 312.881  337.23  361.66  385.9
81.00  297.42  314.954  333:95  351.91  369.3 B1.00  294.17 313.335  332.41  351.00  389.% 81.00  288.91 312.640  337.04 - 360.95  385.1
95,30 298.15 318.300  336.61  354.75  371.9 95.30  295.50 314.876  333.49  352.50  370.9 95.30  289.76 313.773  33T.49  361.83  385.6
109.70  299.41 318.180  335.70  353.13  369.5 109,70 296.47 313.840 - 332.65  351.43  369.1 109,70 290.49  313.267  337.09  361.09  384.0
124,00 300.01  319.334  336.87 35406  371.0 124,00 296.45 313.720  333.30  352.10  370.3 12400 290.76. 314.014  337.78  361.45  385.0
138,40 301.49  316.712  333.76  350.96  368.6 138,40 295.67  312.130  332.03  350.74  369.5 138,40 290.90 313.556  337.52  360.76  384.7
152,70 302.99  314.400 33172 350.34  367.9 152,70 294.44  311.3586  331.43  351.29  369.6 152.70  290.64 313.387  337.61  361.4T  384.9
163.90  300.91 311.363  327.58  345.86  364.% 163.90  293.23  309.356  329.03  34B.88  368.4 163.90  289.76  311.965  336.42  360.05 3845
185.90  300.16  311.508  327.53  345.52  364.2 185.90  293.13 309.894  328.86  348.71  388.1 185.90  289.86 311.941  336.39  360.22  384.3
194,10 299.46  312.304  329.04 34707  365.7 194,10 293.35  310.755  329.5(  349.36  369.0 194,10 290.30  312.303  336.4%  360.64  384.9
208.30  297.35 310.929  328.29  346.07  364.7 208.30  292.43  310.707  329.10  348.36  368.4 208,30 289.57  311.724  335.70  360.1T 3846
23030 296.77 312.183  328.64  346.67  365.5 230,30 292.55  311.623  329.90 - 348.46 . 368.7 230.30  289.32  312.206  336.18  360.22 3849
24150 296.84  314.376  332.85 35029 368.% 261.50  293.68  313.286  331.62  350.34  370.1 241,50 289.62  312.857  336.56  361.09  385.6
255.90  297.16  314.448  332.92  350.39  366.1 255.90  204.17  313.214  331.81  350.14  369.3 255.90  289.18  312.496  336.37  360.64  384.9
27020 297.93  317.025  335.12  352.91  370.9 270,20 295.04  314.804  332.94  351.31  370.7 27020 286.82  313.267  336.85  361.14  385.7
284.60 29873 316.784 33431 3/LT2 3695 204.60  294.97 314033 332.15 35043  369.6 284.60  288.26  312.447  336.23  360.52  385.1
296.90 30018 319.094  336.32  353.56  370.8 296.90  295.70  314.683  333.12  351.55  370.2 298.90  286.06 312.85T  337.05  361.24  385.4
313.30  300.28  317.839  334.62  351.39  368.7 313.30  295.24  313.503  332.15  350.45  369.3 31330 287.16  312.255  336.82  360.64  385.0
2760 303.16  317.674 33383 35117 369.0 327.60  296.16  313.117  331.93  350.86  369.9 327.60  286.87 312.230  33T.18  361.24  385.6
338.80  302.55 314.809  329.71  347.38  366.2 338.80  295.29  311.454 32944 349.02  388.9 336.80  286.22  311.387  335.79  360.26  385.4
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LUD TENFERATURE TAB. A4

RE = &0n4 FE =354.08 B = 343 {KB/S)
g = 1.9 gkl = 50.23 [B/CH*Z)  BHZ = 49,84 (R/CHO2)
BHI = 49,2 DHE = 50,59 (R/CHAZ) NE =394,56 (LW
TER =257.6 121 = 896 (MK ¥22 = BRLTY M)

Vil VA TE21 TEZ2 4Rd B2 BRI 0] UR FE
{1 (KM {Ch {Ci (B/CHA2)  (RICH ) (W/CH*2) {W/CHT) {hig)
! { 4178 34172 a0, 23 49.84 5,24 a0, 59 1,92 154,08
460 2, TEE, 04 145,39 90,41 20,02 49,41 h-O.” 1.93 "q4.,u
&30 £, 350,86 3E0.4D a, b 20,2 49,59 a0, 55 1,93 350,99
g.74 £ 387,82 156,93 9l 01 0,62 Gl 51,38 1,94 .5l
12,57 i, 9,74 370,71 a0, 20 49,80 49,20 al, 4 1,93 154,72
13,56 il ALY 374 50,53 30, 16 §9,56 af, ¢l 1,93 35691
14,57 f2.74 375,63 375, B 4,59 A%, 50 4%, 0l 30,35 .92 384
15,09 13,26 TS IT.EA a0, 26 49,85 .25 a0, &0 1,92 330,82
in, ¢l 13,78 iin.ew 0 397,81 ah, 33 49,94 49,34 ol &9 1,93 38607
HIEN 130 IIRE2 J7R9Y 50, 48 af, @9 49,47 50,83 1,92 334,18
i, 87 PE,84 377,82 I7R.42 '~.' o, 44 90,45 49,44 Jm? 1,90 418
17019 15,36 37668 I7kEE ITTL0T 9,63 49,26 4B, 86 45,99 1.91 Jab, 87
17,7 15,867 7B 3THAR O 376,39 49,41 49,02 48,43 49,75 1,91 351,61
18 16,38 74RO IR 3TH 49,42 49,04 48,45 49,77 1.9 w2
{8 1B 372,67 0 304 37670 45,2 48.83 1 49,54 1,91 REIPRN
i% 17.86  3&%.B5  Je%.B7 375.7E 49,10 58,77 4,13 49,43 £,%0 350,76
z i b e 36747 333 48,12 46,74 L'.E-.!é 47 1.4t 391,50
? 19,79 3&L 4 I 03 85,62 49,20 48,82 48,23 59,54 1.91 REIERS!

FO4017R, BAT

FE =352,02 RS = 3,12
ghl = Li‘? 38 }OBHZ = 89,00
BHE = 45,74 | }oORE =3ET.R5
121 = 8.7 | 122 = BELBG

Vo1 V4 TE7] TER TEZ4 GHI BH? OH3 QHA UB FE
(i (M) i () {0 (B/CHZ)  [K/DHAZ)  (H/DHAZ)  (B/CK*D) {ig)
2.6 1082 33LID 3609 69,85 49,38 49,00 4R42 45,7 £.91 3522
b 18T IekI7 3T 2,60 4937 4B.SR 4B 4R.TD L9l 352,30
980 17,97 17046 370,54 ;”u Gh o AB.42 40,07 ARMA 49,77 1,2 353,23
1 17,98 38977 370,78 37 .ve 5,00 4960 484 4973 1,90 3524
i .00 33300 37748 £9,39 45,00 4B.4Z 49,74 1,81 3ELE2
i lhdg S7LES 37800 707 AR08 49,09 4RSS0 4963 1,60 LT
17,81 15,58 375,71 665 4929 AB.9L 4RI 49,64 1,8 3853
.30 1547 o5 7556 49,7 4RBG 4RI 4940 £,92 333,58
I TN 19 49,32 4B,94 4BIE 49,47 1,52 334,13
8.6 14,63 94 19,7 58,91 48,32 45.¢4 1,92 5L
ba.74 i 47 45,2 38,65 487 49,58 1,91 35146
1511 13,38 18 49,80 49,02 4B.43 49,75 1,50 351,54
I VS 10 49,33 48,55 4E.36 49,48 1,90 5L
ITbé 11,83 59 85,17 48,79 8,71 45,5 LE IR |
fzotg DS 3487 9.2 4861 48D 49,55 .50 81,5
%220 TR B R Liz
ok fudd S o 49,38 48,57 48,39 59,70 1,00 a7t
bucs 350,35 49,53 7014 48,56 4%,08 1520 L
§.72 344, 40 89,63 45,24 4Bk 40,%E 1,92 3364
Dtd 3,10 49,57 o, 18 B0 49,57 1,92 35507




TECEHA 1 F EHPERATUR
TEGENA 1 FLUID TEMPERATURE TAB. Al6

FOALNSA. DAT
fE = &1,3E+03 FE =350.31 v HE ' = 3,19 (KG/S)
UB = 1.9 (M/5) il = 51,00 (W/CH®2) QH2 = 30.39  (H/CH*D)
0RY = 50,02 (H/CHAZY  OHA = 51,37 (W/CHS2) MR =400.47 (EW)
TEN =256.35 (L} Y2l = 2068 (HM) 24 = 0,85 (Mif)
121 2 TEZ1 TE22 TEZ3 TE24 {H1 {iH2 CHI (H4 THO THH U FE
{rH) (HH) 9] (L {Ci (L) /CHAZY (W/EH=2)  (H/CH Z)  (W/CHe2) (£ {C} {H/51
110.98 112.81 339,635 336,50 335,04 337.84 a1, 01 30.59 30.02 5137 330,80 303,67 1.95 360,31
108,95 16,78 344.3% 140,12 338.04 341,40 a1 30.68 30.11 i1.47 130.94 03,73 1.9 360,14
104,98 108. 81 349.14 344,64 31,63 345.43 91,07 30,85 a0. 08 al.44 350. 85 RIEA! 1.93 1539.78
105. 04 106.87 333,47 349.43 345,62 348.94 30.59 36,97 47.39 31.34 330,71 303,35 1.9& 360,15
101,03 104,86 357.05 154.32 14%.48  I51.58 al. 0y 30,67 30.09 31.45 35119 30d.90 1.95 -+ 339.44
10z, 01 103,84 337.24 135,84 150. &7 352,09 31.08 30,65 30.08 31.44 351.2 304,07 1,94 350, 10
100,99 to2,82 3502 156. 58 351,48 352,13 20.94 30.52 19,95 a1.3n 330.41 303,44 194 380,89
99.98 1007y 356.7 1§7.53 13z.01 1513 al.04 3. 82 30.05 il.41 330,93 0377 .96 360,32
78,93 100,78 385,62 397.5 332,14 351,09 31.1% 30,77 30,19 51,34 350.74 03,53 1,54 360,73
57.94 29.79 35L.87 135,48 351,39 349,70 a1.19 30.77 a0, 20 31,5 330.34 303,17 174 341,04
96. 99 98.82 331,69  355.0B  I50.43  348.19 31.13 ab. 74 a0. 15 51,52 351147 03,63 1.§3 15971
93,04 %5.87 347.89 351,70 137.92 35,17 - 5120 30.78 30,21 al.57 331,03 03,7 1.96 360,17
93,03 94,84 349,46 147,63 345,72 32,62 al.2b 30.84 50,727 31,83 350,94 303,58 1.96 360,23
20.99 2.82 341.77 343,94 342,28 339.89 at.21 30.79 3,22 J1.58 350.93 ARSI L9 350,03
88.%3 90.78 336,80 341.55. 340.04 3R 4D 31.25 30,62 30.25 NIy 130,78 303.43 1.%4 350,24
84.99 8. &2 339,43 339,68 338,56 336.32 .37 30.%4 30,36 a1.73 350,88 303,53 1.9 It 10
B85.03 BE. 86 346,75 359.62 338,26 337,24 .37 30,935 50,38 1.7 350,83 307,52 1.%96 361.2
83.02 84.83  J4Z.44 340,73 J38. 80 340,26 31,09 30,87 50,10 .44 330,43 363,24 1,98 340.13
80,98 82.81 345.2 142,92 340,35 142,58 al.1t 30,69 a0, 1t .47 151,08 303,94 194 360,33
78.94 80.77 347.90 34540 42,2 I44,141 31,01 30,39 0. G2 31,28 330,93 303,72 1.58 3537.49
16.97 JE.B0  150.35 347.89 44,480 385,43 50.93 a0, 51 45.54 a3 130,35 03,31 1.98 340,35
153,02 76,83 332.81 331,07 e T2 347.87 al.oo 30.58 20,01 31,34 350,93 03,73 £.93 139.69
14,02 B85 1835 352.2 347,52 348,16 21,12 30,740 30,12 al.48 350,7 103,58 1.6 160,69
13.02 74,85 33113 351,28 I4R. 28 348,40 3l 30,64 30,04 31.42 330,59 03,37 1.93 339.89
72,00 13,83 152.44 393,35 3B.18 147,80 51,03 20,51 30,03 31.39 350,47 303.30 1.95 189,97
75,97 12,80 351,34 152,94 347,85 346.82 31,11 30. 69 30,12 .47 330,44 303,50 1.56 150,88
89.94 .77 349.5 352,33 347.48 I45.68 51.20 30.78 30,20 1.5 350.82 03,57 1.96 3560.6
60.593 70.75 J4B.03 3520 b, b4 144,22 al.ob 30,58 30,01 al.i6 350,33 303,19 1.93 180,01
66.%7 68,80 341,94 3M7.24 343,74 341.02 51.0% ad. &b a0, 68 alo 4 330,48 203.33 156 360,531
63,01 66.84 340,33 343.2 140.90 i38.62 5113 30.71 30,14 31.50 350.3 3.3 1.74 340,23
63,01 54.84 338,33 339.93  13B.A% 0 136,93 al.16 30.74 30,14 a1.G 350,74 03,45 1,95 3599.90
60,96 82,79 337,62 338.41 336.62 335,75 31.07 20,63 30,08 al.43 130.2 30312 1.95 340,52
60. 54 2,78 37,23 337.84 336,59 135,80 al. 14 .72 30.13 31.49% 130.5¢ 303,42 1.%6 340.77
38.93 60.76 337.24 337,26 335,84 335.84 31,03 a0. 41 30. 44 31.39 330.491 03, 24 1.95 359.2
b, %7 SB.B0 337,060 337.20 335.74 136.49 3t.08 30. 66 a0.09 31.43 350,52 0337 1.5 340.5
35. 02 36,83 13938 331,97 136,54 337,53 al.03 30,40 30,03 al. 28 130.82  I0l.S 1.%3 339.19
3301 34.84 341.13 359,60 337,34 130.83 1,12 30.70 50.13 31.4% 350,52 KA t.53 339,87

— LG} —




TEBENA 1 FLUID TEHPERATURE
UIR B- PROBE 52 TAB. A7

FOELYWSE, DAT
RE 61.0E+03 FE =338.29 HS 317 (EB/S!
UE 1,95 (H/5) OH1 = 30.48 (W/CH°Z; BHZ = 50.06 (W/CH°2)

W uon
woH onon

OHY = 49.49  (W/CN~2) QHA = 50.84 (W/CH2) B =3956.50 (KW .
TEN =256.41 (L) Y21 2,68 (HH) Y24 (.83 (HM:
121 122 TEZ! 1E22- TE23 TEZ4 BH1 0H2 OHZ BHa THO ThM Uk FE
(i} (HH) {C} (C) (C {C) (H/CHAZ) (W/CH 2 (WM 2)  (W/CH™2) (L) (£ (H/5)
31,00 4,83 141.76 339.89 348,07 339,48 30.48 an. 06 1%.49 30.84 356,18 301,29 1.%5 338.29
34.94 36.77 3139.41 138.24 336,88 338,09 30.49 30.07 49.4% a0. 64 349.70 302,81 .93 336.23
36.8Y 38.72 337.84 131.2 336,39 337,07 30,58 0.1 49.58 a0, 73 349.86 302,97 1.%3 13B.92
38,64 60,67 337.62 1377 33h.45 335,600 30,35 30,13 49,33 30,91 345.7 J02.8b 1.53 158.5
60,87 2.70 336,03, 338,34 337.06 336,53 a0, 564 o022 49,64 a0.59 350. 00 07,01 1.95 358,48
52.93 64,78 334.57 340,06 138,73 3313 0. 62 30.19 49.62 - 90,97 350,07 6311 1.93 158,44
54.93 6b.74 341,03 343,92 341,18 339,62 30,61 30.19 49.61 30.96 J4%9.86 302,96 1.95 339.01
46.89 48.72 144,22 148,01 141,84 341,482 30.71 30.29 49.71 31.07 350.12 103,02 1.93 338,24
66.83 70,68 348,71 151,58 347,12 44,76 30,90 30,48 49.90 a1.25 150.28 0319 1.%35 359,69
69.85 71.468 349,67 152,19 47,12 345,30 30.92 30,50 49.93 al.29 350,30 3032 1.%% 386,07
70,86 12,69 350.84 332,37 M1 346,12 a0. 64 ah, 42 49,83 a1.20 350,37 303,32 1.55 35%.54
71.90 713.73 Jat.81 3[2.63 0 34141 146.98 a0.82 30.41 17,83 a1.18 349,95 02,84 1.93 156,93
72.94 74.75 352,30 352,22 347,23 347,36 30.88 30.47 49.90 91.23 3530.23 305,05 1,95 138,88
73.96 75.79 352.5 35169 344694 147.5 30.86 30,44 49.87 31,22 350,49 303,39 1% 359.30
74.94 76.77 152,33 130,96 - 146.5 347.74 a0.97 30.54 4%.97 al.32 347,90 02,87 1.9 350.5
76.89 78.72 150.3 14R.02 144,42 4k, 2 31.401 50,39 30,03 31.18 330,57 3.2 195 33%.02
78,83 B0. 58 148.12 345.33 342,62 144,40 a1.08 gl b3 30,07 31.43 330.89 3035 1.93 159.02
80.87 2,70 344,63 342.42 339,69 342,09 .74 a0, 32 §9.7 al. 10 330.21 103,22 1,93 159.37
82.96 84.79 342,12 340.41 338.34 340.04 30.91 30.49% 49.93 ai.28 350,11 308,048 1.9 350,10
04,98 85.79% 340.47 339.23 337.68 338.74 31,03 30, &0 30.03 a1.38 350.91 303,33 1.93 359.93
B5.90 88.73 33077 139.38 338,66 338.08 31.21 50,78 .21 al.a7 350. 59 174 341,04
96.86 90,49 33914 J40. 44 139.14 338,02 30.78 20,14 49,79 .13 149.94 1.93 139,42
70.88 92.71 0.7 1AL 10 16 339.84 a0.92 a0.49 19.92 a1.27 350,11 1.95 3537.41
9%.94 94.79 14348 156,74 344,74 341,66 a0. 81 30,39 49,82 AL17 330.00 1.93 353%.38
94.94 96.79  146.74 330.5 346,89 344,47 30,79 30.37 45,80 31.15 349.83 1.%4 360.04
75.90 98.73  3al.10 1340 349.81 347,64 30,83 30,45 49.89 .24 350.24 153 159.74
97.87 99.70 35%.2 3553.92 351,08 349.41 30,92 af. 50 49,93 21.28 350.44 303, 1.%5 359.87
78.84 100,69 3593.23 155,90 151,435 350,44 30,51 30,30 49,93 31.29 149.97 302,94 1,98 360.2
79.84 101.89 356.14 357.13 351,44 351,20 al. 1l 30,68 a0.11 al.46 330.19 108,07 1.74 360.89
100,88 102.71 357,00 336.49 191,26 351.84 at, 02 36,59 30,02 31.37 330,31 303,24 1.96 340,73
101.91 103,74 3973 3535.78 150,58 381.64 a1.13 a0 70 50.13 a1.49 350.78 03,56 1.5 360,135
102,94 104,79 336,57 154.18 349,04 1513 31.04 30,62 30.03 al. 40 156,70 J03. 49 1.5 357,85
104,94 106,77 354,01 349,84 345,81 149,12 3113 a0, 71 30.14 31,49 150. 31 0318 1.9 161,04
106,09 108.72 149.2 144,94 3ALLEF 0 15050 21.23 30,83 30,25 31,41 330,54 KUK 1.%4 360,36
108, 83 110,48 344,67 340.42 338.23 342,05 al,Zh - 50.83 a2 al.61 330,62 303,33 1.9 380,48
110.87 112,70 340,04 336,47 335018 J3R. 00 51.18 30,73 . 30.18 3153 330.29 103,13 1.94 361,17
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381
181
el
83
1B

DiC
Be

1t
n

28.81
21.78
26.80
25.88
24,98
23.06
28.91
19.88
18.81
17.11
16.80
15.88
14,95
.04
13.05
12.03
10.96

9.86

8.79

121
181
44}
[11:6]
1]

I1c
Be

121
1

L1

5.08

6.06

T.10

8.15
10.21
12.1%
13.08
14.01
14.99
18.01
1.
8.1
18,15
10.18
21.18
.11
23.04
24,00

Mo N

31.66 ps
41 ¢C

50.82 W/en"2
50.37 N/ee"2

990 M
.61

66569,

1011
C

387.45
389.59
38173
395.12
397.65
04,41
411.2%
416.08
418.99
422,82
426.26
426.25
425.83
421.82
42011
417.28
411.95
409,02
406.94

86.56
304.7
50.8

504
398.1
96.6
66563,

1c21
¢

b St o O @

388.90

391.97
394.18
398.04
.11
408.47
418.05
119.86
§23.46
121.50
128.32
429.49
428.48
12544
219
418,49
41473
410,43
40800

/
/
f

112
T80

Q82
411

UER
0B
Pe

BERDN

I

5]
¥:1

et D D D 6D RO KD b bt e
B R R T R RN S TR
B 1 €3 € —3 e D OV On D e e

1.3%
1.82
2.3
.61
.n
.1
1.87

2
1

RES21

I

L N S S UPS
30 e W W —3 oy e
0w W 3 o on o

1.38
100

.69

.63

.88
1.26
1.59
1.1
1.92
1.94
1.90

122
180
2
Qs
HFR

Pe

z 29.61 pm

= 401.3¢C

= 50.68 Hfer"2

= 50.70 B/cn"2

= L3 kg/e

= 1.9 a/s

= ¥
112 RES12
o 4
396.15 .82
397.16 .18
396.95 .82
396.25 .83
397.30 .85
386.62 .88
38517 .60
386.27 84
386.63 .64
395.91 .88
396,50 .88
397.46 1.00
351.78 .81
388.01 .63
338.05 .83
338.96 B
338.41 B4
397.00 1.4
193.38 1.29

= 8921 m

= 4013 ¢C

= 50.T H/e”2

= 50.7 H/en2

= 313 kgl

= 1.848/s

= 3610
1022 RH522
¢ I
381.14 1.32
390,47 1.83
393.68 1.80
397.08 .02
395.96 2.10
406.56 2,25
415.57 2.28
418.35 1.16
421.67 1.1
425.85 1.26
426.84 .82
421.92 .13
2142 1.04
i3.82 1.5¢
422.48 1.9
41785 2.06
413,70 2,08
11.18 2.00
407.01 1.9

3

30.86
29.83
28.85
21.93
27.01
25.11
23.02
21.93
20.86
19.82
18.85
17.93
17.00
16.09
15.10
14.08
1.0
11.91
10.84

123
BB

1o e e e
e e e s e
[z =gy

9.49
10.42
1138
12.33
13.3%
14.38
15.45
16.48
17.52
18.50
19.45
20.38
2134

15:18:25  JUL10,1987  K332.DAT

TEGENA 2 - FLOID TEMPERATURES

PROBE {

7013

¢

386.19
386.56
387.62
390.34
391.89
396.43
404.80
408.18
1.9
416.80
420.10
423.80
426.58
426.28
424,98
2.4
418.56
415.42
412.61

1023

384.14
385.60
386.66
368.46
381.01
397.19
4031.95
40149
411.31
417.62
420.89
425.88
42118
428.82
428.23
423.11
421.85
420.07
416.62

TEAP FLOCTOATIONS

RES13 014 MSM 115

4 ¢ I BB
65 385.94 A9 29.84
.85 386.13 ! 28.81

1.05  387.05 1.07 21.83
141 380.28 1.4 26.91
176 391.718 1.83 25.99
.21 398.20 2.32 24.08
2.50 404,45 2.55 22.00
.71 407.82 2.12 20.91
.70 411.98 .86 - 19.84
.43 41607 2.35 18.80
2,12 420,44 1.99 17.83
15T 424,05 1.43 16.91
Lo 42108 98 15.98
1.03  427.05 .95 15.07
L5 4410 -1y 14.08
2.0 422.83 1.88 13.06
.30 418.83 2.20 11.99
2.5 415.24 1.56 10.89
.56 413.95 2.82 9.82

15:19:25  JOL10,1987  M332.DAT

TEGERA 2 - FLUID TRHPERATORES
PROBE 2 TEMP FLOCTOATIONS

RHS23 1024 RMS24 125

I ¢ [ BB
B4 3843 .65 2.1
92 385.64 .96 n

123 387.55 121 473
1.66  388.90 1.65 5.71
100 382.50 1.87 6.82
.45 398.22 2.21 8.88
.77 405.06 2.8 10.82
288 408.86 1.56 1175
.80 412.98 1.42 12.68
267 418.50 .11 13.66
.23 42178 1.78 14.68
167 426.30 1.28 15.11

113 128.32 R 16.78
RYEEEYi R .83 17.82
10T 42964 Rl 18.85

1.8 42755 1.1 19.83
1.9 425,33 1.56 20.78
.28 4 1.88 nn
240 41745 2.1% 22.61

015
C

386.83
388.59
389.23
392.19
395.33
4113
406.95
41112
413.61
418.49
421.18
424,46
124.51
424.98
421.00
417.69
414.01
410.91
407.75

1025

385.39
387.53
389.40
8.2
394.85
400.70
[LY
413.26
415.32
420,13
423.69
425.87
425.62
125.18
423.43
413,84
416.93
414,51
411.60

BHS15 181
S ¢
0 30473
99 305.03
131wy
161 305.23
1.9 305.22
2.3 305.19
250 3049
2.8 304.82
.53 3495
.10 305.12
160 305.32
106 305.43
107 305.61
151 305.61
.04 305.58
2,38 305.83
2,43 305.85
2.59  306.16
2.48  306.55
TAB. 18.2

RES25 10}

I 4]
1.28 99.92
1.67 98.90
2.0 98.61
2.49 98.69
.74 98.85
3.18 98.89
3.50 99.86
3.57 99.13
3.30 59.75
2.87 89.11
.16 98.42
1.50 99.5%
1.2 98.61
1.66 99.91
2.29 160,03
.74 100.25
3.00 0 100.23
3.04 0 100.30
302 100.68

TAB. A181

HER
kg/s

bt e s

£ R €0 B €3 €0 € G ) G B € LD €3 ) 3 6 LY Ead
=R TR TUNE TR TRE R O N WS e Wi e anih el oyed

[ ST T S D P N U G I A ST

B2
4

89.92
§8.91
98.62
98.11
98.87
98.91
58.87
99.12
99.24
99.12
99.42
93.55
99.62
99.89
100.04
100.26
100.22
100.08
10068

BIe
I

96.59
95.82
95.90
95.11
85.54
95.59
96.03
86.01
96.04
9.1
95.85
85.96
96.18
86.21
96.41
86.31
95.22
96.33
96.35

B3
LR

§9.08
98.02
87.76
97.87
98.01
98.05
88.02
98.26
98.36
98.29
98.55
98.69
88.76
98.93
89.18
83,40
89.37
99.24
89.62

Q81
B/en"2

50.82
50.30
50.15

50.20

50.28
50.30
50.28
50.42
50.48
50.41
50,57
50.63
50.66
50.81
50.88
50.99
50.98
50.81
5121

184
4

100.20
89.14
99.86
98.99
99.12
89.17
99.12
99.37
99.46
98.39
89.66
99.80
99.87

100.05

100.28

100.50

100.46

100.37

100.92

Qf2
B/ea™2

50.69
50.17
50.02
50.06
50.15
50.17
50.14
50.21
50.33
50.21
50.43
50.48
50.52
50.66
50.74
50.85
50.83
50.76
51.06

B
ki

399.09
394.97
383.85
394,76
394.88
395.02
384.88
395.89
386.31
395.92
397.06
387.59
387.88
398.77
399.53
400,41
400.28
389.80
402.10

QB3
H/en™2

50.31
49.04
9.1
48.71
49.8¢4
49.86
49.84
43.96
50.01
43.98
50.11
50.18
50.22
50.31
50.43
50.54
50.53
50.46
50.78

=
=1

/s

Pt b b b e s b s e e b e b b b3 g b e
LD WD LD D W W W w W W
pr=iegie ot sl =gl

LD O W WO W W W Lo w
I Y iy A r

QB4
K/en"2

50.70
50.17
50.03
50.09
50.16
50.18
50.16
50.29
50.33
50.30
50.43
50.50
50.54
50.63
50.75
50.88.
50.84
50.79
51.07

180

401.32
400.85
40087
401.00
i01.18
400.78
401.00
400.83
400.99
400.83
401.26
401.38
£01.79
401.82
401.99
401.95
402.01
182.50
402.90
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i
781
B!
Q83
B

pIc
Be

m
1]

8.76

9.82
10.91
11.91
13.00
13.97
14.90
15.8
16.77
.13
16.76
19.83
20.92
.0
24.90
25.81
6.1
n.n
8.1

121
T8I
QEL
1K)
1]

ik
Be

13
b

.04
3.1
.
JARRA]
20.25
19.23
18.18
1.1
16.06
15.06
.10
13.11
nn
10.29

8.2

(BY

6.12

5.12

(Y

(L T T TR TR TR

R TR TR TN TR TRNY]

31.66 no

1.8 ¢

51.04 W/en"2

50.57 H/en”2

400.7 B¥

96.5 1
67344,
1011 RES1L
¢ 4
406.93 2.88
410.46 2.82
413.82 .1
419.57 2.54
423.29 2.29
426.15 1.78
429.15 1.29
430.69 .88
429.91 1.1
428.37 1.58
424,61 2.12
421.34 2.81
417.94 2.69
409.23 2.79
402.71 2.50
398.86 .1
396.70 2.08
384.80 1.63
392.15 1.22

86.57 en

e e

51.0 H/cn”2

50.6 W/en”2

£00.7 kN

96.5
671344,
1021 RES21
¢ I
408.23 1.80
1.9 1.8
8.4 LB
421.93% 1.5
42445 1.57
430.26 1.4
131.58 .92
433,85 .65
433.58 .69
431.85 .97
428.52 1.35
42413 1.18
121.80 1.97
411,48 2.15
105.18 2.00
10244 1.96
398.26 1.83
385.61 1.64
38418 1.41

112
180
Q2
it
KFR
i}

Pe

122
180
a2
QB4
HER
B

Pe

l
{
5
5

[ TR TR TR TR TR

3

1012
¢

387.32
400.96
102.44
401.90
402.46
2.1
403.00
40252
402.22
401.51
401.32
£01.22
401.90
402.69
402.26
401.87
402.10
401.42
401.70

[}
{

0 e e

3

1022
¢

408.81
412.54
17,04
120.75
425.48
2142
430.82
432.81
433,62
431.14
126.09
422.08
419.61
410.48
404.44
401.18
398.93
395.18
393.38

9.61
043¢

0.87 W/ea"2
0.89 H/cn™2
3.15 kg/e
1.96 n/s
63.7

- B¥SI2
I

1.07

1.23
.82
.82
.80
.81
.82
.83
.85
.64
.81
.83
.61
.83
1
.80
.19
.81
.83

9.2 m
043¢

50.9 Hfen?
50.9 ¥/ea"2
315 kg/fs
1.9 »/s
63.7

BES22
I

— D R s e
@ o e o
;o SiEn = oo

1.8
110

1

R
1.23
1.1
.13
1.29
.33
2.12
.07

——
w o e
- -

13
[

10.81
11.87
12.96
14.02
15.0%
16.02
16.85
17.88
18.82
18.78
20.81
21.88
22.91
25.06
26.95
11.86
28.79
9.1
30.78

123
BB

1.5
2041
19,59
16.51
17.59
16.51
15.52
14,45
13.40
12.40
1.1
10.51
9.56
1.3
5.58
451
346
2.4
1.51

16:02:22

JUL10,1987

334,048

TEGENA 2 - FLOID TEMPERATORES
TEHP FLOCTDATIONS

PROBE 1

7013
¢

413.33
418.11
123.18
425.14
426.81
2.7
430,39
421.78
2509
420.56
416.07
411.86
409.36
402.50
398.66
384.39
392.7%
391.67
381.15

1023

41918
{2175
425.19
429.04
430.88
432,26
43146
128.14
421.85
422.13
41117
410.45
407.44
403.68
396.92
383.39
391.81
390.08
389.54

1014

RESTI RESH4
4 c I
2.56  413.90 2.83
25T 41100 2.58
2.4 am 2.28
188 42494 1.78
150 4271.39 137
89 42887 .80
102 428.98 .82
1.52 481 1.38
.14 4254 1.98
250 420.81 2.3
.73 anm 2.63
267 413.03 .66
.57 408.M1 .57
1.3 402.62 2.41
1.81  397.89 1.9
145 385.11 1.56
116 391.78 1.20
.86 39150 .19
.66 390.49 83
16:02:22  JUL10,1987

115
1

9.79
10.85
11.94
13.00
14.03
15.00
5.9
16.88
17.80
18.76
19.79
20.86
21.95
4.04
25.93
26.84
.1
20.75
29.11

H334.D4T

TEGERA 2 - FLUID TRBPERATORES
TE¥P FLOCTDATIORS

PROBE 2

RHS23
I

.48
.28
1.98
1.54
1.06

.B4
1.y
1.68
1.34
1.83
1.86
1.88
AL
2.48
1.98
1.70
1.21

91

.65

1624
Y

416.12
422.68
426.76
430.68
432.2
434.02
432.51
432.06
421.36
421.64
41811
412.53
410,54
402.43
396.21
393.98
391.68
391.03
389.91

RUS24
4

215
1.89
1.54
I BYj
.18
.68
.50
12
1.19
.12
.3
2.55
1.43
1.26
1.88
1.66
1.29
.96
.68

125
5B

nn
21.80
20.86
19.50
18.92
17.90
16.85
15.78
IERE
1.1
12.11
11.84
10.89
8.96
6.91
5.84
4.79
3.79
1.84

115
¢

109.51
114.21
417.1
£22.05
124,26
126.95
127.84
129.69
12145
123.85
121.15
116,71
413,65
106.37
39.13
3¥1.12
39422
39.91
382.12

1025

411.52
416.68
418.68
12314
426.28
429.59
431.02
429.52
429.09
426.08
422.33
416.87
113.28
405.01
400.03
387.52
KEZISE
391,45
380.90

TAB. A191
RESIS 181
14 ¢
.47 0118
2.6 308.08
2.56  308.30
2,30 30851
.04 308.61
144 308.79
101 309.00
1.08  306.85
161 308.02
2.10  308.38
2.50  309.05
263 308.99
2.59  309.15
2.40  309.18
1.98  308.97
175 308.98
144 308.00
105 309.03
5 30818
TAB. 19.2
RES25 11
I kR
.04 10035
3.06 100.26
300 100.14
.78 100.37
2.21  100.34
LI 100.07
131 100.48
150 100.46
.12 100.43
.81 100.47
331 100.08
3.56 100,05
3.81 99.85
3.26 89.93
.14 99.94
2.53  100.08
.13 100.38
1.68  100.32
131 100.16

HFR
kg/s

3 €3 £ G €3 €3 € €3 3 T 3 L) LD € L) € L &3 e
[T NI T I T T
o e O G2 03 G2 P € v ON L0 G G O om dm GO0

B2
ki

100.31-

100.28
100.13
100.37
100.36
100.07
100.47
100.47
100.43
100.47
100.08
10005

99.85

99.93

99.96
100.10
100.37
100.31
100.15

il
I

86.46
96.24
36.49
36.75
96.32
96.78
97.08
97.04
95.40
96.18
96.85
96.23
96.45
96.58
96.56
96.57
96.44
96.71
96.72

K]
i

99.45
39.43
39.21
89.52
99.50
99.72
99.59
99.61
99.57
99.62
99.24
88.71
98.00
39.09
99.09
99.26
93.50
99.41
99.30

81
W/en™2

5104
50.89
50.83
51.08
51.03
50.90
51.11
51.09
51.08
5110
50.91
50.89
50.78
50.82
50.83
50.90
51.05
51.02
50.94

HB4
4

100.55
100.54
100.38
100.61
100.63
100.34
100.65
100.711
100.68
100.73
100.34
100.30
100.09
100.17
100.22
100.40
100.63
100.55
100.37

B2
H/ca™2

50.87
50.86
50.78
50.91
50.90
50.76
50.96
50.96
50.93
90.95
50.76
50.7¢
50.64
50.68
50.70
50.71
50.91
50.88
50.78

KB
t#

400.66
400.51
399.91
400.87
400.83
393.11
401.20
401.28
401.11
401.30
399.76
399,61
398.80
393.12
393.21
389.84
400.88
400,65
399.99

o3

H/CI.Z.

50.57
50.56
50.48
50.61
50.60
50.45
50.64
50.65
50.63
50.66
50.46
50.45
50.34
50.39
50.39
50.47
50.60
50.58
50.49

B
B/8

.36
.96
95
95
8
95
95
85
96
96
85
96
95
95
95
95
96
85
.95

bt et bk et e i b e b b s b b s b s

QB¢
Hfca™2

50.8%
50.88
§0.80
50.91
50.91
56.78
50.93
50.96
50.95
50.97
50.78
50.16
50.85
50.69
50.72
50.81
50.92
50.89
50.79

180

404,25
404.32
404.79
405.21
{04.92
405.57
406.08
405.99
405.42
405.76
405.90
405.22
405.60
405.75
405.53
405.54
405.44
40580
405.80
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11 = 2939 e 114 = 3144w 125

Bo-onite Bo. owieh 17:25:17 JOL10,1387  B33.DAT TAR. A204

Wl : 515 E/es’2 QB2 oz 514 Wesd

I A s at TGN - TOID TETETOES

M - Wit B - 18w TREP FLOCTOATIONS

Be - 6BM43. Fe = 365.8

11 {31! HE 3 I (4] RSt 112 1012 mS12 1013 BSI3 115 015 RSIS 1Bl HER Di¢ Q81 QB2 Q83 QB

58 C I ¢ 4 8 ¢ I ¢ £ 28 [ I ¢ kg/e 4 N/ea"2 W2  R/ew™?  Hfes?
1.6 39787 1OT 39541 13l 5.6 406.02 8 332,51 A6 66T 334.66 63 211.65 .06 8711 5152 513 5109 5139

9.67  401.3% 1339512 8 .62 40596 B0 395.53 .67 065 397.99 80 31152 3.4 9155 5131 5122 5080 514
164 406.70 125 40218 86 9.59 40607 8 396.92 B 1062 40225 10T 3L 315 974 5152 5131 5106 5137
1,63 410.34 3T 105.66 T3 1L58 40580 18 40244 90 161 406.29 L0 3189 116 9.7 5152 538 5109 5139
.64 412,00 T3 40681 60 1258 405.75 a9 40412 88 1362 LT B0 3000 316 9137 5162 5147 5118 5147
15.66  413.47 S0 W A2 1361 40580 B0 406.23 8 1B 409.13 J1NLu 306 91.35 5173 5158 51.23  51.60
16.67  413.63 A6 40178 28 1482 406.93 B3 497.53 86 1565 410.27 52 312.25 3.5 9185 5193 5153 5130 51.60
1768 413.75 51 108,60 31 1583 40579 B0 40644 A9 1666 410.98 35 312.38 3.0 $1.80 5184 5163 5140 5170
18,67 412,56 RYRTI G AT 16.52 406.03 82 40853 39 ILES 41055 RV IV 305 9193 5105 5157 5130 51.60
19.66 411712 80 406.80 B0 1151 40100 82 408,56 AL 1864 410.03 59 312.48 305 9784 5119 5163 5134 5165
20,55 408.21 108 405.78 J20 1860 406.52 85 407,87 56 19.83 408.64 a8 312,39 315 9168 5160 5146 5137 5147
62 40172 120 403.55 B 1857 4040 B4 406.61 69 2060 07.08 91 31253 305 9150 5157 5142 5112 5143
862 400 131 400,85 85 2057 405.30 B3 042 89 260 404D 105 3242 315 9175 5173 SIS 5123 5160
25,65 388715 132 398,32 81 2360 40511 81 401,26 80 2463 400.77 103 312.46 3.06 SO0 ST 5161 5133 51.63
7,68 39115 L1 3%.13 68 2563 406.04 B 380.93 B8 26.66 397.84 82 312.59 305 9111 5175 5160 5131 51.63
28.67 39684 105 385.73 S8 26.62 40638 B W 83 265 36 B0 0267 306 9157 5118 SL.64 5134 5165
29.66 33617, 93 395.03 A3 2181 40612 86 39651 T3 2864 39635 303282 316 ST.EY SLTE 5163 5131 5165
3060 39694 85 38413 420 2853 406.92 B 3963 61 2862 38570 .66 312.98 345 9117 SLTT O 5L61 5133 51.63
63 39678 102 39500 A1 29058 40690 B 38528 56 3061 38594 50 313.08 305 9.9 5183 5168 5141 SLTM
362 396.55 105 395.43 A 05T 6.0 92 3953 50 3LED 386.31 60 31320 3.7 91.62 5181 5LTB 5149 5117
3061 39128 11 386.69 52 3156 406.36 .86 395.51 A3 3059 2691 7T 3133 3.1 9588 5057 5040 50.11 50.38
W6 9931 113 39.19 56 3058 40604 85 384.82 52 3361 395.58 RV ENT] 312 %643 50.85 5041 5013 50.43
35,66 3903 110 396.35 58 3361 400y A 38461 ST 346 296.16 5 312.83 343 96.52  50.68  50.53  50.23  50.52
368 400.89 103 398.45 63 .63 40514 A1 39585 66 36.65  330.45 RERE VR 393 8649 5066 5051 50.24 5054
3966 404.58 83 40070 62 6L M 84 398.55 00 364 401.48 JB 312,36 304 9653 50.82  50.68  50.40  50.63
163 0B 8 403,07 54 3958 404.63 T 400,64 66 4061 40355 TR TVRT! 301 96.23 5038 50.13  49.86  50.15
{251 40839 66 403.50 45 4056 404.70 8 401.683 66 4158 40444 .66 311.86 .10 9636 50.23 5008 49.80  50.10
£3.62 40801 53 404.05 33 ALST 40483 19 40251 60 4250 405.56 56 31066 3.2 9610 5030 5013 49.92  50.22
6 W A3 10407 22 4256 403.69 81 403,28 52 4361 406.21 A2 aLR 3.3 9588 50.37 5025 49.95 502
4565 40821 A0 2 360 40345 B9 40368 A2 MLBY 406,30 31 310.68 312 9640 5045 5030 5003 50.32
46,66 406.33 55 403.20 G600 4B 43120 B3 40m 35 5.6 405.82 3 310.69 311 9666 50.48  50.33 5005 50.35
4161 40659 66 402.03 43 4562 400.28 82 403.3 35 46.65 40508 AL 3045 .13 9604 5041 5037 5004 50.33
48,66 405.40 82 400,88 S0 4661 40286 B 2.3 A5 476 40398 59 0.4 302 9619 5042 50.28  45.99 0.2
19.60 40321 92 3984 58 4159 40261 B2 4L 55 4B.6T 40280 69 30,1 301 96.00  50.23  50.09 4982 5011
5162 339.02 108 396.35 45 4857 M 30 39T 66 50.60  398.71 B0 309.84 303 9559 50.28 5014 43.8T  50.17
53,50 396.08 114 383.68 6T 5155 40242 B3 386,35 T3 5158 395.60 86 308.64 332 9%6.06 50.36 5021 49.94  50.23
5563 393.47 111 39150 64 5358 402.62 S 39397 6 BEEL 393.84 88 30958 313 96.00  50.50  50.35  50.08  50.37
56.66 39145 110 390.57 ST 561 402.08 80 39211 3 556 39T 230851 L14 85.62 5051 503 50.10 50.39
5156 390.98 103 389.43 9 5551 399.48 41 390.63 69 5664 390.80- g1 30851 3.3 86.03 5049 50.3  50.0T 5036
56.66  389.9% 96 38902 A2 5661 10115 B4 390.45 66 516 390.3 69 308.41 313 9600 5058 5044 50.16  50.46
59.63 38982 91 30903 36 5158 400.18 8 389.62 ST 5661 389.42 61 308.28 302 9660 S0.6T 5052 50.24 5053
§0.62 33068 95 38897 A2 5B.5T  400.88 90 388.02 50 59.60 38376 58 308.29 303 9617 5056 5041 50.13  50.43
L.61  39L 103 38923 50 5956 40174 95 386.98 A8 6059 389,55 6130920 L11 9664 SB.5T 5043 5015 50.45
§2.59 3161 105 369.87 56 605 40121 90 380.93 46 6157 390.16 66 309.30 303 96.23  S0.61 5046 0.1 5046
§3.60 39250 116 390.74 64 6185 40077 95 389.00 56 6258 39115 T 308,19 312 9648 5054 5040 5012 50.42
£5.63 38583 118 393.30 1 8158 401 A1 39080 9 BBl 39341 B8 309.2 392 9650 5062 5041 50.20 5048
6165 400.23 120 3%6.42 5 85.60 401.05 98 394.08 8 66.63 396.38 L84 308,15 312 9659 50.72 50.57  50.23  50.57
§9.63  403.09 104 288.54 68 6158 400.35 98 396.80 B0 6861 400.13 81 308.18 L4 9599 5058 5044 5017 50.46
1062 40485 84 400,50 63 8857 39951 95 336.26 JU6S.E0 40135 87T s 313 9634 50.65  S0.50 5022 50.52
7061 406.28 82 40161 B4 68.56  398.38 100 38855 g5 1089 40203 B 309.02 L0 9603 50.60  50.46 5018 50.47
7260 0165 64 402,80 A 7055 339.35 9T 401,03 66 TLE 403.78 66 309.04 312 %.42  50.61 5047 50.20  50.48
13.60 40199 51 403.0% 30 7155 39844 - .36 40110 60 7258 404.87 53 308.94 3.4 9583 053 5041 50.15  50.43
.81 40811 A A4 22 1256 398.81 KTV 49 TI5 40582 38 308.86 192 9643 S0.64 5049 50.20  50.50
1560 400112 KL TV T] 26 1359 389.89 8140 3B TLEZ 40507 30 T 304 9595 5064 5049 0.3 8052
1667 406.50 B0 40218 R TN A TR 81 403 34 TS5 40503 36 308.69 3.2 96.62 5069 5054 50.28  50.%8
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1
18I
QB
¢83
B
Be

121
ne

109.85
107.85
105.93
103.95
162.95
10194
100.82
99.87
98.66
97.87
9.89
95.93
93.97
91.95
89.88
88.87
87.81
86.91
85.96
64.98
63.98
82.98
B1.97
18.90
17.89
75.95
14.98
13.98
12.91
.97
10.94
£8.90
68.68
67.88
65.97
63.99
61.96
60.93
$5.90
56.88
57.88
56.93
55.97
55.00
53.99
5191
19.92
47,91
46.54
45.98
§5.01
44.01
43.01
{1.98
40.96

]
bTC
(1Y)
o4

Pe

3.1 s
.7 ¢
51.5 H/en"2

51.1 W/en™2
404.6 1¥
68143,
1021 BES21
¢ I
398.92 1.08
403.64 1.08
408.02 n
412.62 A3
413.41 28
£13.55 25
413.21 1)
113.13 .46
410.63 .50
408.91 .73
406.76 82
404.98 82
401.65 1.08
396.50 1.06
396.03 1.00
395.49 11
385.40 91
395.83 1.08
396.00 .13
397.53 1.20
3%9.70 1.22
400.26 1.4
401.60 1.08
403.58 82
407.28 .61
409.95 .35
410.56 2
161 22
41014 il
408.08 AT
407.09 4%
405.42 .62
£02.91 14
4003 .82
396.66 .90
393.45 .95
390.10 .9
366.95 88
369.43 .81
389.26 .85
388.99 .88
390.00 98
391.8¢0 1.04
393.08 1.65
393.76 1.03
398.52 97
402.42 .82
405.06 .59
406.11 A9
407.96 .36
408.46 .26
408.30 .23
107.88 .29
406.52 .39
105.39 .53

: b

= 9

= 514 Hfen"2

= 514 H/en"2

= 1.7 o/

= 365.8
1024 RES24
¢ I
384.98 kil
388.73 64
402.25 .58
404.25 31
405.38 .25
108.64 22
405.11 .29
405.20 il
403.82 A
403.00 .50
401.55 .55
400.26 51
397.39 .61
394.86 .51
393,61 Al
382.91 31
393.65 31
393.43 A2
384.58 RH
395.57 .52
386.37 .55
386.45 .56
387.94 .55
388.69 .50
401.23 Al
102.62 .28
102.62 2
402.42 .20
402.18 .25
401,41 .32
399.95 .3
396.77 i
397.38 51
395,16 R
392.30 .55
388.85 54
388.08 A
387.44 .38
387.09 .3
387.06 3
387.23 3
387.68 g
388.92 .54
380.13 .56
390.86 .60
383.78 51
386.24 54
398.96 A5
389.84 .39
£00.51 .30
400.82 2
400,97 .18
400.46 NI
399.71 .28
398.96 .38

122

112.50
110.50
10858
106.60
105.60
104.59
103.57
102.52
101.51
100.52
99.54
98.58
96.62
$4.60
92.34
81.52
90.52
89.56
88.61
87.63
86.63
85.63
B4.62
82.55
80.54
1861
17.63
16.63
15.62
7462
73.58
12.5%
71.53
70.54
£8.62
£6.64
£4.61
§3.58
62.35
£1.53
60.53
55.58
58.62
57.65
56.64
54.62
52.57
50.58
49.58
48.63
41.66
4666
45.86
44,63
43.61

022

L

29302
396.44
401.78
406.76
408.98
411.08
412,48
413.26
i13.12
112.81
411,57
410.08
105.10
100.11
39669
397.31
396.89
395.17
386.04
385.82
396.30
396.78
391.75
398.18
402.48
40567
40667
107,69
408.73
408.51
408.78
408.35
407.45
405.26
401.28
7.3
383,87
913
381.05
389.67
388.28
386.94
388.20
389.41
350.38
1.1
386.96
40066
402.03
403.19
§04.76
406.49
407.00
407.58
407.63
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B336.DAT

TEGEEA 2 - FLOID TEHPERATORES

PROBE 2

REs22

4

1
1.1
1.18
1.00

.82

58

Al

.26

.28

A3

.60

R

.84
1.06
.1
1.69
1.09
1.01
1.0
1.8
1.16
1.21
1.26
1.1

.86

R

.63

A8

.36

.28

28

U

A3

.63

R

.95

—

05

.99
.89
.86
.88
.54

12
.38
15
.63
.50
R

N

TRHP FLUCTOATIONS

1023
¢

390.98
393.81
398.14
401.39
403.31
404.48
405.32
108.27
405,85
405.57
404.21
403.37
400.45
387.70
385.84
394.51
394,00
183.57
393.85
393.59
194,62
383.87
394.82
385.60
396.81
400.35
400.86
401.62
401.36
401.98
401.52
401.04
400.54
398.79
396.00
383.31
380,40
389.59
388.47
387.85
387.05
387.04
386.97
367.69
388.69
391,15
393.19
395.86
397.04
3974
389.23
400.10
400,42
400.48
40060

RES23

4

44
.51
.66
.64
.56
A4
.35
.28
.30
.38
48
.55
.62
.66
.59
55
.52
A4
AL
43
A9
53
.51
.58
B2
A5
v
.36
31
Wi
.28
W
A3
.52
60
.62
.60
51
.53
Al
A1
.38
Al
45
53
.62
.62
AT
.56
51
4B
.38
Y
i
28

125

1117
109.17
101.25
108.27
104.21
103.26
102.24
101.18
100.18
99.19
98.21
91.25
95.28
§3.21
§1.21
§50.19
83.18
88.23
81.28
86.30
85.30
84.30
83.29
81122
18.21
11.28
16.30
75.30
14.29
1.2
12.26
11.22
1028
£9.21
67.28
65.31
£3.28
62.25
61.22
60.20
58.20
58.25
57.28
56.32
§5.31
53.29
51.24
19.23
48.28
17.30
46.33
15.33
4433
1330
2.2%

1028
¢

393.68
381,70
02.4
405.10
406.58
407.85
408.30
408.13
407.58
406.38
405.21
403.66
400.51
186.17
384.78
384.56
384,22
38411
394.64
395.49
3%6.21
395.88
397.00
398.94
402.00
103.45
403.95
404.91
404,85
404,61
403,48
402.01
400.88
399,18
386.22
382.31
390.43
386.91
368.03
387.85
387.97
387.66
388.06
389.48
390.14
393.4
396.34
399.47
400.38
401.85
402.51
403.24
402.84
402.8)
402.18

RHS25

14

L1
1.40
1.4
1.2
1.84

87

.82

.66

.98
1.08
1.16
1.22
1.26
1.2
1.18
107
1.03
02
0
2
19
20
2
18
12
.8
91
B2
81
.83
4
02
14
23
25
2
16
10
06
00
41
1
09
1
2
26
28
1§
18
.05
.98
.88
.82
.B4
.89

DU P PUD I PV

ek b s e et bt b b

e e e s e e e

TAB. A20.2
1 B2
14 Iy
10131 10138
10100 101,00
10131 101.28
10030 101.30
101.58  101.48
1012 101N
01 LN
101.82  101.%2
10174 101,69
10182 101.79
101.45  101.45
10140 10139
100170 101.69
10179 101.76
0176 101
10181 10181
10181 10078
10179 101.76
10191 10182
10208 102.08
88.43 93.38
99.40 99.40
99.64 99.64
89.61 99.58
§9.93 89.93
98.87 98.65
98.75 98.74
§8.90 88.95
99.04 38.03
89.18 §5.19
99.24 9%.24
99.23 98.22
39.14 89.13
98.76 98.7¢
98.88 95.87
39.01 99.01
95.30 99.28
99.31 83.32
99.21 99.21
99.46 99,48
99.63 89.62
89.41 99.39
99.43 85.43
99.51 89.49
99.38 9§.37
99.52 93.51
99.712 83.11
99.47 89.45
99.59 99.57
99.49 99.48
99.51 89.51
99.35 89.38
89.57 39.54
99.58 99.55
99.67 99.65

HE3
4]

100.41
100.17
100.42
100.47
100.88
100.87
100.88
103.08
106.89
100.96
100,62
100.54
100.87
100.94
100.92
100.97
100.96
100.95
101.10
101.26
96.54
96.59
96.79
98,78
99.11
96.05
91.94
98.17
88.24
98.39
98.44
98.42
88.31
97.97
88.08
98.21
98.49
9§.53
88.47
98.65
98.80
98.58
56.63
58,67
88.57
§8.71
§6.90
8668
88.76
96.69
8§.72
98.62
88.74
88.79
88.88

FE4
1]

101.35
101.26
101.51
101.36
191,71
101.87
101.97
102.16
101.96
102.06
101,70
101.63
101,88
102.03
102.02
102,107
102.06
102.03
102.18
102.30
88.56
98.66
39.8%
99.81
100.11
98.11
98.98
99.23
99.26
98.44
99.48
99.47
99.3¢
99.02
89.14
93.28
45.54
8§.51
§9.52
99.72
99.86
99.65
99.70
99.72
99.63
99.75
99.94
887
99.83
3374
89.71
93.66
88.78
99.84
98.96

B
4]

4052
403.42
404.53
404.62
405.34
406.27
406.28
40701
406.18
406.63
105.23
404.96
108.24
406.52
406.44
406.66
406.62
406.53
4#1.1
1.1
396.90
391,04
397.88
397.85
399,14
394,84
394.43
385.26
395.58
396.21
396.42
396.33
395.94
384.52
184,91
38548
336.62
386.72
386.52
97.28
8.5
38704
57.18
397.39
396.95
387.50
398.28
397.28
397.76
391.41
39751
397.02
397,65
391.75
398.16

i}

180
¢

108.76
108.06
108.32
409,05
108.37
409.47
41011
10.19
110.24
118,42
110.07
110.07
110.16
410.18
{1039
410.24
410.51
i10.75
410,98
110.82
108.22
409.67
109.45
406.86
108.89
108.43
108.22
407.75
407.13
401.18
407.35
106.49
406.58
406.11
405.44
405.89
405.58
405.13
105.64
405.45
405.88
405.46
405.84
405.54
{05.67
405.70
§05.74
£04.98
405,45
405.05
405,46
104.88
405.28
404.73
405.31
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m
181
L}
83
18

B
Be

T
13

881

9.8
16.99
11.95
12.98
13.%
1487
15.81
16.74
1n.n
1.1
19.84
20.90
9
24.90
5.84
26.71
.75
.75

1
181
QL
Qi3
1]

v
Be

1t
m

24.06
215
.23
11.28
0.
19.21
18.22
17.18
16.10
15.10
14.13
13.19
12.26
10.3

8.28

1.21

6.16

5.16

118

[ TR TR TR TR PR

31.65 =8
294.9 ¢
10.79 §/en"2
10.68 /en”2
B4.6 ¥
80.4 1

16322.

1e11
¢

373.96
376.1%
31700
378.20
38004
380.94
382.10
382.20
8211
382.35
381,79
381.18
3783
3778
37556
375.48
KIER Y
373,88
3115

1021
¢

.18
375.86
m.n
FIERGY
38022
ELIN )
381.98
382,64
333.05
383,08
w242
381.82
380.91
371.92
315.81
L
My
7.9
287

RES1
1

112
180
a2
)]
HFR
03

Pe

1

.69
11
.85
.62
51
44
.3
3
!
40
A8
51
.59
.69
.65
.62
.55
A8
Rl

RS
i

21

.58
.59
R
Al
3
.28
.1
15
BH
.20
.29
.35
A5
.55
.56
56
Rt
Al
Y

122
180
2
QB4
KER
lud

Pe

= 29.60 me

= 375.3 ¢C

= 10.72 Hfen”?

= 10,74 Hen"2

= 19 gs

= 48 n/s

= 9.9
112 RES12
¢ I
FrER Y 12
315.28 At
376.95 .10
318.85 .66
378.04 .58
380.45 .53
381.60 Kl
381.49 Nl
382.12 A
381.68 A9
381.3% .85 -
378.80 .59
31919 .61
3.3 18
315.44 1
374.59 .67
3.5 .61
. .55
312.49 A1

= §9.18 mn

= 3153 ¢C

= 10,7 Wen™2

= 0.7 H/ewn2

= .19 kg/e

= A4S w/s

= 9.9
122 BES22
y £
313.40 .58
315.60 .58
317.45 .53
379.38 At
379.48 .39
381.12 .30
382.15 .20
382.50 14
383.15 .
383.07 20
2. .30
381.01 .3
319.98 4B
31181 51
375.90 57
374.58 .58
373.99 A9
373.58 AD
372.58 .32

m
1

10.66
11.87
12.95
14,00
15.03
16.01
16.92
17.86
18.78
19.11
0.7
21.89
21.95
25.02
26.95
21.89
28.82
29.80
30.80

123
1]

.40
20.48
19.57
18.62
11,81
16.61
15.56
14.52
13.44
1.4
11.41
10.53
.80
1.87
5.62
1.5
3.50
.50
1.53

15:36:48

J0822,1887  M104.DAT

TEGENA 2 - FLUID TRHPERATORES

PROBE 1

101
¢

37641
.y
319.73
381,38
381.45
382.18
382.47
382.03
381.88
381.35
379.88
378.52
3778
315.52
373.94
313.45
372.96
313.18
72.76

1023

17,46
376.88
380.28
381.89
381.45
382.16
382.28
381,94
381.53
380.56
379.50
3.2
311,22
3514
372.97
312.68
37184
i
I8

TE8P FLUCTOATIONS

RH513 1614 RES14 115

I ¢ I 1}
.59 316.28 .51 9.84
55 3180t .53 10.85
A1 319.86 A3 11.93
A0 1.0 i 12.98
31 L i 14.01
21 BLT .20 14.99
(25 382,32 20 15.90
32 38176 .26 16.84
A0 381,54 .36 17.71
AT 380,91 A 18.75
56 380.33 51 19.71
S8 Iy .55 20,87
63 .91 .60 11.93
.63 316.14 .58 24,90
RIS ] A1 15.93
A4 313,82 A0 26.87
35 31268 3 27.80
300 30T .25 28.78
L2 3n.68 .20 29.78
15:36:48  JON2Z,1987  H104.D4%

TEGERA 2 - FLOID TEMPERATORES
PROBE 2 TEHP FLOCTOATIONS

BHS23 7024 RHS24 12§

I ¢ £ BE
55 316.88 51 22.13
81 37895 A5 21.82
43 3.1 4 20.80
36 8.1 .25 19.95
31 3881 A1 18.94
29 8Ly Bt 17.94
31 382.38 .18 15.89
L3  381.86 .26 15.85
A3 8Ly .36 uwn
50 380.64 A5 13.11
58 31948 .54 12.80
B0 37191 .56 11.86
61 376.8 .63 10.93
65 31497 .60 9.00
Ry KR A6 6.9%
A8 310,67 .38 5.88
.39 372,08 .29 4.83
33 3.m7 .3 3.83
30 I 18 2.88

1015
¢

315.18
.03
376.46
380.03
380,41
381,27
382,12
382.08
382.33
381.89
381.12
379.91
KIERA )
376.85
31491
T4
373.88
30343
312.78

1028

375.08
376.89
319.29
380,36
389.99
381.68
382.21
382.28
382.18
381.74
380.97
380.05
37814
376.57
FIERE
313,55
3.
312.56
312.26

TAB. A214
BES15 81
4 ¢
4B 28494
AT 29478
A2 295.03
239 295.%8
.30 285,58
24 29564
18 295.66
B 295.93
.23 186.16
30 296.52
AT 296.63
A1 29663
A6 296.84
48 296.%4
A7 9111
38 29708
A1 9120
26 291,58
21 297.58
TAB. A2{.2
R¥525 i
I ¥
11 21.22
L PARE]
1.10 21.89
1.06 .04
1.0 1.5
.98 .12
.96 21.78
.36 21.69
.98 .18
1.0 .
1.0 11.68
1.09 1.1
L1 11,68
Ly .70
1.1 21.73
1.06 nn
1.04 21.50
1.40 21.78
.83 21.62

KFR
kg/s -

19
B
.B1
8
.80
.81
.61
.80
.81
81
.60
.81
.81
.81
.80
.81
.81
.81
.81

182
1

LY
2167
1.8
1191

.44

11,65
1.1
21.82
101
2168
21.81
21,62
2162
21.63
21,65
1
.7
nn
11.54

DIC
I

80.35
81.06
81.38
B1.80
80.86
80.88
B1.13
B1.40
81.21
81.15
81.15
80.99
80.83
80.76
81.26
B1.35
81,11
B1.24
80.78

HE3
4]

21.00
21,53
21.68
2584
21,30
1.5
11.58
.48
21.58
21.56
.4
1149
11.48
21.49
1.5
21.56
21.58
21.51
0.4

L0
H/en"2

10.19
11.0%
1.13
1.2
10.84
1108

1108

1.0
11.08
1.0
1102
1.4
11.03
11.04
11.95
11,01
11.08
11.08
11490

B4
i

1.22
2114
21.88
22.05
21,51
nn
.18
21.68
21.78
0.1
11.69
1.1
21.70
2170
.13
21.78
21.80
21,79
21.82

(B2
/en"2

w.n
10.9%
11,06
1.4
10.87
10.98
.02
1036
PR
11,00
10.96
10.97
10.97
10.97
10.98
1n.a
11.02
.0
10.93

B
1]

84.58
86.61
81.11
87.90
85,76
86.650
£6.69
B6.48
86.87
86.78
B6.44
86.52
86.50
B5.53
66.63
86.82
86.97
B6.85
86.13

K]
Ben"2

19.68
10.98
n.u2
110
10.83
10.94
10.97
10.92
10.97
10.96
.92
10.93

10.93

10.93
10.94
10.96
10.98
10.97
10.88

0B
/8

49
1)
50
.50
.50
50
.50
50
.50
.50
.50
50
.50
50
50
.50
.50
.50
.50

[
H/ca"2

10.74
11.00
11.08
11.16
10.89
10.99
11.03
10.88
1183
102
10.91
10.98
10.98
10.98
11.00
1.0
11.03
11.03
10.94

180
¢

375.2%
375.84
316.42
37718
376.45
376.50
316.79
.3
NN
311.67
I
3.5
1.1
N
K1
78,43
37841
318,82
37837
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oz W m Tz 3148 10:31:01  JONI5,1987  H080.0AT TAB. A221

1 : 2933¢ O : 3150 ¢ _—

QI = 108 W/ea2 QB2 : 10.T Hea2

G = 10.76/ce’2 QB& = 107 Hjea"2 TEGENE 2 - FLOID TEHPERATORES

W= B4 BR = T8 g/s PROBE 1 TP FLUCTOATIONS

PIC = BB E Bz dbw/e

Be = 15958. Pe = 890

111 1011 BSIL 014 BESHE 12 7012 RES12 7013 RESI3 115 1015 RESIS  1BI 18] Die qB1 QB2 Q8 QB4

BB ¢ 4 ¢ [ 113 ¢ I ¢ i 1) ¢ S ¢ kg/e i Hiea"2  K/es"2  Hjea™)  Hjes”?
T6.67  313.T4 35 31265 A8 TAL6L 31389 31 My 25 1565 31352 15 293.30 8 8184 1077 1070 1086 10.71
75,13 313.89 34 3T 20 TA.E8 31378 A ma 21 TETT 31360 5 283.06 8 8L 1078 1071 1067 10.T2
W I 3 mn 8 7065 3T 38 mn 21 T3.68 313.86 4 28312 8 8230 1080 1074 1070 10.75
7361 3L 34 3.9 6 T162 37360 A0 373.06 1285 31362 15 292.89 8 8209 1079 10711 1688 10T
12,61 3. KT KN ) AT 062 33 A e 2 THES 31354 g6 283.05 T 810 1076 1068 10.65  10.T0
7168 374.08 36 312,89 8 69.63 31302 RERE P RT] 25 T0.66 37332 6 29317 T B85 1074 1068 1064 1060
I 6T 36 31253 AT 66.66 37232 43 amm 26 6563 1L 26 283.08 BT N3 1066 1062 1087
§9.72  373.39 36 st A8 61T 312,18 A4 312,05 25 ERLT0 37288 6 292.%0 B 8221 1080 1073 1068 10.Td
§1.74  372.48 35 Mmn A8 6569 311N A6 3037 25 8672 1ML9D 8 283,04 882120 1071 101 1086 10.12
§5.71 31141 KLY 20 §3.66 370.50 A1 30,61 25 6669 30 8 292,86 8 B0 101 1074 1070 10.75
£3.68  370.94 38 31061 3 613 369.98 A5 30 4 6166 310.87 A8 283,00 8 8219 1084 1076 1074 1079
§2.68 37103 38 370.58 9 5063 3019 4137038 24 BL.GE 37065 A1 28301 g8 8L 3095 10.83 1085 10.90
61.65  370.87 39 310.54 8 5984 3101 A1 31051 25 B0.ET 370.56 18 283.02 8 824 1091 108 10.80 1085
60.70  369.99 40 369.94 9 5865 369.58 A 368,91 25 59.68  370.08 A8 29308 8 8LT6 1076 1089 1065 10.10
59.73 310.45 A1 310.23 9 5T.68 310.06 R INT 25 5871 31082 A8 29320 B 8.5 10.80 1072 10.69 10.T4
58.75  3T0.14 40 370,19 8 5670 31045 A2 3108 RV YR E I R ) b 293,39 8 8240 1085 1076 1074 10.80
5176 370.60 A0 3063 20 ST 3T0.82 43 M 25 5. 3TLIS 8 20343 8 8245 10.8% 1062 1078 10.83
56.74 3174 A 31148 20 5469 312.03 RTEEE 1PN ] 25 5572 31209 8 293.43 90 8283 103 109 1092 1097
5510 312,30 I T 20 5366 3244 41 e 5 5469 31253 8 284,00 19 8267 11,03 1096 10.82 1097
5368 373.09 38 312,66 20 SLE I 43 I 25 56T 315 0 284.20 9 8240 1095 10.89  10.85  10.80
5169 3T4.26 38 s 20 4964 31484 RTRE (T3 25 50T 37458 0 294.29 8 8256 1095 10.86 1084 10.88
9.7 3646 38 37560 20 4168 376.81 R )) 25 4892 316.52 8 284.56 908338 11 1 1 ik
8.5 N2 36 376.20 0 4670 31746 A0 376.88 20 1. maa 36 294.95 9 BT 11T 11T 106 1112
176 37158 35 37658 I SR (S 39 3100 25 464 34 15 295.09 J9 B 1L 103 1098 110
4675 3718.06 5 316,82 OB 4T 37185 3 24 15 WL A4 285.48 8 8326 110 1183 1089 15.04
513 3641 35 AT 4388 37179 A2 31135 TR S 1 11 15 295.82 19 854 1106 10.99  10.9¢  11.00
[T [ KY) oM A1 466 31163 A1 3.2 25 43.69 318.09 15 295.98 g8 82.BE 1103 1096 10.97  10.98
§3.69 37662 3 A IV TR AL 3108 25 46T 37195 6 196.23 9 8L 1104 1098 1093 10.99
12,69 3872 35 3T0.86 A8 4064 3114l A 3L 26 46T 37798 A6 29647 9 8305 1108 1002 10.98  11.03
1 I 36 3RS 9 3886 N A7 376.93 6 4068 377.83 AT 286,70 90 B9 1030 1L 1088 1005
9.7 316 38 316,95 21 3T 375.33 A4 316,16 21 1 29 296.86 9 8290 1109 1102 10.88 1103
AT 3684 38 368 21 /T s A 31560 A0 3675 316 200 2811 9 B2 1L 1103 10.89 1105
B3 388 39 31548 21 3168 31457 45 31502 2T M1 3183 19 297.28 90 82T 1106 1100 10,86 11.02
W 385 393U 20 3266 31453 4303505 %6 3369 375.58 29 9151 8 8296 1109 1102 10.95  11.04
.70 315.62 39 31548 200 3165 31459 44 315,28 26 .68 375.60 8 297.93 79 8292 1008 1102 1097 11.03
3.0 3550 A0 s 20 3065 37448 A4 315,38 21 368 315.56 a8 288.01 8820 1117 1L05 0 1100 11,06
LTI RT3 20 29.66 3751 43554 25 30.68 315.59 AT 29816 90 819 1112 105 1101 107
30712 3715.60 39 3 8 2B.6T  3T4.86 43 Imsee 26 2970 31519 A1 298,33 g9 8321 1135 11.08 1183 11.08
29,75 376.01 39 353 A9 210 31555 ER (X a6 2873 31U AT 2942 9 8300 1133 1006 1101 1107
.76 315.91 30 31563 9 % s WER 1 (W31 26 1 31600 AT 288.32 g9 803 1Ll 10T 1103 10,08
M A6 39 RIS 19 2572 31631 A4 37648 26 26.75 376.25 28 28831 9 8352 1115 1.8 110 110
2572 30T 31 37664 20 2367 LU 43 amn 2T W0 3T AT 298.48 90 B 1135 109 1104 1110
23.68 37130 98 37656 20 268 3Ty 43 IS 28 12,67 3R 19 29854 8 8253 10.8% 1082 10.76 10.83
W IMe LIV IR E a0 1965 31815 R K 25 20068 31180 18 29851 8 8243 10.95 1090 1085 1091
.77 37810 36 31100 A8 1867 318.%6 A0 3B T25 1870 LSS 6 288.56 88239 1091 1085 10.81 10.86
1974 3. 35 IR A9 1168 3181 a8 LIS 25 187238 5 29815 8 BB 1098 1091 1081 10.%2
1817 3880 W Ab 1672 3183 A1 Mn 26 1175 37839 25 29807 19 8240 10.9% 1093 1080 10.94
1176 378.71 TR 14 8 1513 31804 41 4 25 1676 3T8.20 4 297.85 9 BLTE 11.03 1096 0.8 10.98
16,75 376.61 3313 18 L7000 AL A2 3.0 21 15T e 15 281.98 18 8251 102 1095 10.81 10.96
1574 376.64 36 31726 A8 1369 3T1.10 4337613 28 W W 8 287.78 J8 B0 1107 1098 1035 1101
1491 3 35 31681 1 1LE6 3164 4136 28 1369 3L 18 297,61 g9 8292 1009 1107 1098 1103
1371 AT 8 3667 23 1166 376.28 A5 3160 31 1269 31105 2 W1 B0 RS 1L MLOT 110 1109
171 315,65 RIII T U 9,66 374.02 RYRE TV 29 1063 37505 21 29755 9 B275 0 10.99 1092 10.88 1093

§.75 3458 39 313.78 24 .00 31281 RUBEI PR R 8.73  313.67 20 297.64 9 815 10.97 1090 10.86 1091

1.8 MLn 36 31T i 5.1 Mg 31 2 6.76 37248 16 29749 18 82.39 11.01 10.94 16.90 10.95

— 9L —




111
181
131
83
18
Be

121
11

0.4
41,84
42.88
43.89
44,85
15.82
46.77
4.1
9.713
51.80
53.85
54.82
55.79
56.17
1.1
.12
59.73
60.75
61.80
63.86
65.79
67.74
88.72
63.73
10.15
1181
12.85
13.81
T4.84
5.8
1.1
1.1
81.80
B2.86
83.86
8482
85.19
86.76
§1.73
B8.70
88.71
91.80
93.85
95.18
86.75
91.72
98.70
99.70
100.73
101.78
102.84
103.84
105.78
107.70
108.70

TR TR TRNYIY

3.12 23

2833 ¢

10.8 ¥/en2

10.7 W/en"2

B4.4 1t
15958.
€21 R¥S21
4 I
373.80 13
371410 1
3714.39 .09
374.60 .07
314,62 .07
3454 .07
N2 .08
314.06 Bl
372.98 13
3.0 B
371.08 A1
370.94 .20
310.71 2
370.18 U
370.13 .25
318,07 .26
37045 .25
371.01 .25
37167 .23
312.52 .18
n.ez Bt
315.78 4
376.49 12
kIR 10
31787 .09
378.42 .06
378.72 .05
378.84 NH
378.00 07
378.81 .09
3n8.08 i
.1 A1
376.08 18
3715.97 .19
375.69 .20
315.42 2
315.10 U
511 .23
37510 2
315.29 23
HERY 21
375.99 11
376.52 .15
377.08 13
4 12
31783 10
37617 09
318.38 .01
378.45 .08
378.58 .07
318.23 .09
378.13 )
316.20 1
374.68 19
373.00 .20

14
34
Q82
QB4
I
Pe

1024
4

372.07
312.32
372.59
312.84
372.66
31270
312.36
372.28
3L
In.n
310,36
370.12
370.01
389.38
389.54
389.64
389.99
310.61
3.0
311.68
372.48
.4
.12
375.5¢8
375.86
376.25
316.62
376.72
376.93
312
376.54
315.92
315.02
3n5.12
374,83
314,75
3484
37461
462
7462
K]
375.42
375,15
375.85
375.80
37613
376.33
376.33
316.38
376.45
376.01
376.08
7453
373.26
372.08

RN

B1.8 1

10.7 W/en™2

10.7 ¥/en"2

A8 e/s
89.0
8524 12
i I}

.15 43.59
.15 44.48
.15 45.53
.13 46.54
.12 17.50
13 4547
13 49.42
B 50.40
.15 52.3%
.15 54.45
15 56.50
.15 57.41
B 5844
.15 59.42
B 60.38
4 61.37
Y 62.38
.15 63.40
15 64.45
.15 66.51
.15 60.44
16 70.39
.15 11.37
.15 72.38
Bt 73.40
13 14.48
.13 75.50
13 76.52
13 17.49
Bt 18.46
.18 80.59
11 82.37
.16 B4.45
.16 §5.51
.15 86.51
.15 87.47
.15 88.44
.15 89.41
.15 90.38
18 81.35
W 92.38
.15 94.45
15 96.50
15 98.44
.15 99.40
15 10031
B 101,33
30 102,35
130 10338
13 104.4
410549
5 106,49
18 10843
18 110035
A1 112,35

1022
[y

q
374.35
374.53
T
373.86
373.62
312.91
372.60
KXW V)
310.59
389.92
376.13
37614
389.78
389.86
370.50
370.93
LY
372.58
373.59
374,85
311.02
n.n
377.90
378.10
378.04
378,11
317,18
377.58
317.46
3644
37555
3444
374,47
374.58
N
374.88
374.94
375.18
375.54
375.84
317.02
377,30
378.13
378.08
378.37
376.40
378.03
I3
371.38
376.44
375.16
KIERA
3240
.0

RKS22

4

13
i
At
15
Rl
R
Bt}
.20
.11
il
.26
.28
il
.30
i
i
U
2
i
N
.18
A1
15
Bt
e
Bt
.16
1
.18
20
22
x|
.28
.16
2
.26
i
.26
24
23
2
.20
.18
.16
15
Bl
M
15
.18
18
.21
2
.25
2
.20

10:31:07

JURLS, 1887

¥0B0.DaT

TEGENA 2 ~ FLOID TEMPEBATORES
TEEP FLOCTOATIONS

PROBE 2

1C23
Y

312.14
32
372.84
372.%5
372.36
N
37167
371,38
3048
370.08
369.72
369.67
369.74
369.20
389.56
369.82
370.28
3107
n
372.68
373.40
315.26
375.83
375.81
376.14
376.125
316,42
316.19
376.14
376.11
37531
314.85
313.97
37412
KIE I 01
L
43
Ly
314.63
375.01
375.20
375.08
376.00
376.49
376.48
376.63
376.58
376.24
375.94
375.90
375.08
314.91
B
LN
3.7

RES23

I

3
31
.31
)
3
3
i3
32
A
32
4L
)
31
31
Y
3
31
.32
Y
3
32
32
31
31
.30
4
A
3
32
32
Ry
A2
W32
)
31
41
A
1
31
3
Y
.32
Ry
3t
)
1
31
A1
32
32
3
.t
Y
)
.30

125
11

42.26
43.16
1420
5.2
46.11
[t
48.09
19.07
51.08
5312
§5.17
56.14
5.1
58.08
59.08
60.04
61.05
62.07
63.12
65.18
61.11
69.06
10.04
71.0%
12.07
13.13
Ry
15.19
76.16
17.13
19.06
B1.04
§3.12
84.18
85.18
86.14
87.11
88.08
8803
$0.02
91.03
§3.12
95.11
7.11
98.07
98.04
100.62
101.02
162.05
0.
104.16
105.16
107.10
109.42
11.02

1025
C

N
313.24
373.59
FYKR T
313.30
LU
372.54
2.5
371.54
310.84
nn
370.21
310.17
369.52
389.70
370.04
370.3
371,08
371.61
372.53
kY ER)
37534
376.32
316.48
316.97
T
3.4
3.4
T4
.U
376.52
375.71
374.88
374.98
314.81
314.82
31481
KIEWb
KIEWE]
315,00
375.08
375.88
376.15
376.84
376.86
371.22
3140
m.a
3116
3112
376.4)
376.62
3448
373.03
311,60

R¥S25

4

.82

R

Rl

R

.99

R

.81

.98
1.62
.38
.9
94
.82
.86
97
.96
91
.99
.95
.98
.00
01
.96
.85
.96
.98
.96
91
.95
.96
.99
.98
1.00
.96
91
.58
.96
.91
.99
o
1.60
.00
.98
00
97
91
1.00

.99

.88

Rl

R

91

.96

.56

Rz

-

—

—

—

401
11

.11
21.18
1.2
1.2
21.18
.12
Wi
1.3
21.18
21.25
1.3
21.54
21.45
2118
.24
0.3
.41
21.68
21.68
21.54
21.52
21.98
21.91
2182
21.83
AT
.1
nn
21.18
1.8
21.80
1.8
1.5
1.8
21.78
21.85
21.87
21.91
11.88
1.4
21.92
21.93
21.40
21.55
21.45
21.58
11.681
21.69
11.61
.1
11.80
21.91
21.60
21.56
11.64

TAB. A22.2

B2 HE3 B4

i 1] i
.10 20.95 21.16
1.12 20.99 21.19
R 21.04 0.0
AR 21.01 .21
21.08 20.95 21.15
21.05 20.92 21.18
21.02 20.89 21.08
21.18 11.02 21.22
nu 20.81 21.18
21.18 21.95 21.25
21,25 nn 21.32
.47 1.3 11.54
21.31 0. 21.45
21.08 26.84 .14
.15 21.02 21.23
21.26 .13 1.3
.3 21.20 1.4
21.61 2147 21.68
2181 21.47 21.68
n4a 1.3 - 21y
21.45 L3 21.50
1.9 n.n 21.98
21.90 11.78 2197
.75 2160 21.62
.75 21.61 .8
21.67 11.52 2.1
.6 148 1.7
21,84 21.50 nmn
21.12 21.59 21.80
21.76 21.62 21.83
1.1 21.59 21.80
11.76 1162 21.83
21.68 21,55 an
21.73 21.80 21.81
nm 21.58 21.19
21.78 21.64 21.85
21,78 11.65 2187
21.85 11.69 11.90
21.80 21.66 21.68
21.83 11.69 21.98
21.85 AR 1.93
21.88 nn .9
21.34 .2 .41
21.48 1.3 21.55
21.39 21.25 21.45
21.51 0.3 21,58
1.5 11.40 21.62
21.62 21.48 21,68
21.60 2145 21.68
21.68 21.54 2175
.73 21.59 1.8
21.84 0.1 11.91
21.53 1.3 21.60
21,48 21.35 21.56
21.57 1.43 2154

B
k¥

84.39
84.50
84.70
84.58
84.33
84.19
84.11
84.61
B.44
84.74
85.02
85.81
85.51
84.32
B4.62
85.05
85.36
86.44
86.43
85.89
85.79
87.63
B7.680
86.98
87.01
B5.66
86.49
86.57
690
B7.04
86.92
87.04
66.76
85.95
8589
87.13
87.18
87.36
§7.22
§7.33
87.41
B7.45
85.35
85.93
85.55
86.05
B6.17
86.47
86.38
B5.74
86.90
87.35
86.12
85.98
85.21

7B
3/s

.8
48
.48
.48
.48
4B
.48
A8
.48
A8
.48
48
49
.48
Rt
48
.48
A9
A9
49
.48
A8
A9
.49
A9
A8
49
A8
A3
Nt
A48
A8
A8
.43
.48
49
.49
49
A8
A8
A48
.49
A8
A9
A9
A3
Nt
.48
A8

A8
48

A9
A9

780
¢

375.13
375.00
5,42
314.99
376,15
5.2
314,80
5.1t
3517
3494
37518
5.8
375.26
374,85
315.35
315.79
375.88
376.26
376.68
376.60
376.486
317.91
318.37
378.33
37876
378.36
378.62
378.95
319.51
37984
37878
380,26
380.05
380.47
180.85
1.4
381,12
301.55
3§1.50
181.35
381.83
381.62
381,07
360.84
380.95
38068
380.47
380.61
380.49
380.89
380.52
380.61
380.30
380.23
379.88

— G991 —



i3
181
L
Y]

e
be

1
]

8.1
.1
26.81
15.86
2494
23.05
20.88
19.88
18.83
17.78
15.80
15.87
14.93
14.00
13.95
12.00
10.95

9.85

8.8

11
18I
Q1
83
[+

i
RBe

1
58

28.80
.19
26.80
25.98
4.9
23.08
20.96
19.87
18.82
17.7%
15.81
15.88
14.96
u.n
13.05
12.02
10.95

9.87

£.83

TR TR TR TR

31.66 = 112
/43¢ 1H0
20.37 H/ee"2 QN2
20016 H/en"2 QB4
159.8 1 13
1m.2L ]
31952, Pe
101 RES1L
¢ I
384.43 .63
365.81 .88
367.56 .99
368.36 1.18
370.89 1.1
373.97 1.3
311.09 L1
3718.01 1.01
380.68 .66
381.86 82
382.82 RH
382.89 Al
382.08 .55
381.84 AH
381.18 83
378.91 1.09
m.au 1.16
174,56 1.23
m.n 1.25
31.66 o3 112
2908 C 180
5.84 Wea"? 402
5.59 W/es™2 QM
LI PR
8431 0B
8086. Pe
Tt 511
C 4
369.14 .3
370.55 .34
m.n 36
3.8 .38
372.%0 A
373.91 3
315.62 31
376.35 Ky
N7 i
311.92 Ryl
31195 3
KR .31
378.08 32
311.92 .35
a2 i
5.9 36
31476 31
373.60 .38
287 .38

= 9.6l m

: M C

: 20.27 Bjea”?

= 20.29 Hfen"l

= 1.56 kgfs

= 8Ta/s

= 170.6
112 RESI2
c 4
363.75 .68
365.15 .58
366.88 1.06
368.73 1.21
370.18 1.32
314,36 1.4
316.51 1.25
378.04 1.15
379.81 .96
381.52 Rt
382.23 .59
382.18 .56
/LN .61
381.96 .66
380.58 1.02
378.63 1.18
316.18 1.20
314.59 1.4
N 1.26

= 28.61 me

= M2

= 5.60 H/en™2

= 5.60 H/ca"2

= .40 kg/s

= Le/s

= 45,2
012 RES12
¢ 4
388,97 .39
376.02 40
370.55 A2
.22 A5
.23 4B
373.76 AT
5.1 A5
315.80 4
376.83 Al
37142 .38
311.36 .38
3748 i
317.61 4D
317.4% R
375.52 A3
54T A3
374,65 Nt
3.1 A
n.n 45

13
1

30.82
28.84
28.86
7.91
26.99
5.10
23.04
21.93
20.88
18.83
18.85
11.92
16.98
16.05
15.10
14.05
13.00
11.90
10.87

m
1]

30.85
29.84
28.85
1.93
27.01
25.10
23,01
21.92
20.87
19.84
18.86
17.93
17.01
16.08
15.10
14.07
13.00
11.92
10.88

11:08:52  JUN22,1987  E102.DAY

TEGENA 2 - PLUID TEMPERATORES
FhOER 1 TEEP FLOCTOATIONS

713 RES13 1014 BES14

¢ £ ¢ I

363.35 32 363.09 .18
384.43 A4 364,38 Rl
386.34 60 365713 .56
366.62 T 366.50 kil
367.84 96 361.25 94

331 124 3128 1.28
373.50 128 Mm.4 1Y
375.16 128 3715.31 L
377,82 L1 3y 114

379,40 100 379.48 91
381.07 R Wil 13
38217 52 w2 .50
382.91 35 38284 .30
383.60 37 38338 3
383.53 55 362.98 .51
382.01 T 38168 .n
386.68 .89 0.3 Ry

378.46 103 31849 1.03
5.8 0 L1z syt 113

19:41:27  JOR22,1987  H106.DAT

TEGERA 2 - FPLUID TEHPERATORES
PROBE 1 TREP FLUCTOATIONS

1013 RES13 jatl R¥S14

¢ i ¢ K

369.59 L4 369.53 A
370.26 240 Mz 18
370.64 .26 310.67 .18
Ny L I ) il
372.03 30 .23
373.36 3 mn .21
FXE 33 1455 .28
315.21 31 315026 .28
376.30 36 360 1
371,38 (28 3110 2
317.51 21 M .
311,86 18 371,68 Bt}
378.30 2y A1
378.55 4 38y By
378.03 4 e 18
KRy 26 37697 18
376.1¢ 21 se 2
5.4 28 I8 i
374,26 31 3T3.66 e

115
1

29.80
28.82
.4
26.89
25.91
24.08

22,02

20.91
19.86
18.81
11.83
16.90
15.9
15.03
14.08
13.03
11.98
10.88

9.85

115
1

19.83
28.82
.8
26.91
25.99
24.08
11.98
20.50
18.85
18.82
17.44
16.91
15.89
15.06
14.08
13.0%
11.98
10.90

9.86

015
¢

363.66
365.41
366.58
367.81
369.06
373.06
315.28
376.59
3.
380.63
381.83
382.60
382.41
382.68
381.45
380.54
318.43
376.40
373.62

1015

369.81
370.52
371,16
312
37254
373.88
375.33
376.09
376.85
317.80
378.02
378.05
378.50
378.28
377,84
376.78
FIERY
374.55
FYKIVA]

TAB. A23

RHS15 181

I C
g1 18432
AL 8
.53 29516
61 284,78
a5 29493
J800 29499
.89 28498
.89 29478
16 294,76
.60 294.63
43 28480
2T 28095
L300 284,76
44 29450
.58 294,93
130 285.08
T 285,09
.63 285.15
W84 28460

TAB. A24

RES1S 181

4 ¢
16 280.82
A1 8y
J18 23L.76
220 mnu
23 1842
4 28248
240 9.4
22 292.56
20 8L
B 292,78
A1 897
150 28312
15 293,36
A8 1831
B 292,38
L0 281,03
21 1804
.23 28
3 e

il
kg/s

LSS e

b bk hd b b b b b b b fek e b bt b e bea s
R R e R R R R Y R R LR L R R T

D En TN <4 <3 B O Th ©7 OF O O D> o oo =

HPR
ke/s

A
.38
.3
R
A
4D
.39
AD
AD
.38
40
AD
.38
.38
.38
.3
.38
.38
.38

{4

4

11.16
.67
mn.n
.87
11.85
11.16
16.61
11.04
11.28
16.74
16.93
16.97
16.18
11.28
11.55
1.3
m4
16.98
76.83

DIC

84.33
B4.52
B4.76
B4.39
84.30
84.45
8414
84.52
84.66

. B5.28
8495

B4.17
84.95
B5.39
B84.56
B5.84
8494
B5.48
B6.40

43}

R/ca"2

0.9
20,59
20.61
20.62
20.68
10.18
20.16
20.21
20.35
20.18
20.28
20.26
20.15
20.60
20.60
20.41
0.4
20.29
20.18

Qa1
H/en™2

R R T T Tl LI Taapyy
i R e B B B R Rt Rt R R B B R
PP R IR P AR B B vt S A R A v i id

QE2
H/en"2

.21
20.48
20.51
20.53
20.58
20.68
20.01
20.16
20.26
20.08
20.18
0.7
20.91
20.51
20.50
0.31
20.24
20.20
10.08

QB2
Bfen™2

o e o oo o
R gL =L gy A4

T R I T T ¥ IR TSRy

D D T O Ee oy O en O
Sem AL m e

QE3
H/cw"2

20.16
20.38
20.40
20.41
0.4
20.57
19.96
20.05
20.15
19.98
0.0
20.06
18.95
20,40
20.39
20.28
20.13
20.09
18.97

Q83
H/en™2

@ @ o o Y L
PR R gl r A= P vy Ay s

L R T LR LT

Lo o O on oo o O oy O
praRv A St S IR A IS

Q8¢
/ca™

20.29
20.51
20.5)
20.54
20.60
0.7
20.08
20.18
20.29
0.1
20,18
20.19
20.08
20.53
20.52
20.39
20.26
0.2
20.10

Qf¢
W/ea™2

P R TN T R T T Ty
DN DD DM NI DIDI O D T D DO
IO R SN AIRA IR PR IR S A gl S SN S A g nd
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Tl = M¥.4m 14 = 3.4 m 10:28:1%  JOB1O,1987  H063.DAT X
1B = 235.8¢C 180 = 376.5¢C ! M
Q1 = 2.9 W/es"2 QB2 = 218 Wjen'l
Q3 = 2L.TW/ee’l QB4 = 20.8 H/en'l TEGENL 2 - PLOID TEHPRRATORES
NB = 1708 1N WP = 1.1 kg/s PROBE 1 TEHP ELOCTOATIONS
DIC = 806K 0B = 1.008/s
Be = 33123, Pe = 184.2
48} 111 RES1Y 1014 RESI4 112 1C12 18812 1013 RES13 115 1015 RES15 181 HER ik L1t Q82 Q83 084
B ¢ I ¢ I 22 ¢ B 4 4 B ¢ 4 ¢ ig/s 1 Rfer"2  Hfes”2 W/l H/en'?
1.69  366.69 A 385.52 .30 5.6 364.28 55 36442 20 6.67  365.17 (25 295.82 1.61 80.684 4 2182 21.89 21.82
9.67  3680.64 58 367.45 31 162 365.84 64 385.66 .28 8.65  366.83 .35 295.87 1.62 80.07 21.88 21.18 21.66 21,79
11.62 370,98 56 369.34 .38 9.57  368.45 120 36748 ! 10.60  369.17 39 295,76 1.61 60.28 21.487 .11 21.8% 21.78
13.61 373,05 A8 312 .36 1156 370.80 .69 369.53 31 12.59  311.36 38 295.6% 1.61 0.4 21.89 21.80 21,67 21.80
HB3 My 40 312,08 30 12.56  371.8% B4 3061 .38 13.61  372.20 33 285.83 1.62 80.12 11.88 2178 21.66 .79
1564 31443 L35 312,10 1 13.5%  372.8% 61 3L .33 14.62  372.83 28 19540 1.61 80.43 21,93 21.84 21.11 21.84
16.67 31451 31 31225 .20 14.62 3733 BT 1] .28 15.65 30320 22 295,22 1.61 B0.48 1.4 21.85 21.12 21.86
17.66  374.38 31 30t .10 1563 373.98 53 Imu 22 16.65 3731 AT 295.04 1.62 80.47 21.96 21.86 1.7 21.81
18.67 37404 A VO W K] 2 16.62 31428 A3 3218 A9 1785 313.08 AT 295,04 1.61 80.44 21.90 21.80 21.67 21.81
19.66  373.25 3T 3Ly 24 1761 374,02 50 371.98 1 16.84 372,87 18 295,17 1.82 80.22 21.94 21.85 .1 21.85
.60 371246 4137008 .28 18.58  313.63 50 39 2 19.62  372.15 230 294,96 1.62 80.23 11.98 21.89 21.76 21.89
21,61 3146 A3 369.95 .28 19.56  372.60 RV WY .23 20,59 371.38 .26 294.68 1.62 88.32 21.96 21.87 21N 1181
23.61  36%.49 45 368.83 ) 2057 31l 55 370,05 .26 21.55  370.03 .28 294.58 1.62 80.64 22.02 21.82 21.80 21.93
5.6 368.15 40 361.22 30 23.59 36816 .58 368.55 .26 24.62 368.19 28 294,60 1.62 80.37 21.98 21.86 1.1 21,86
21.67  366.94 51 366.31 .28 25.62  361.70 .61 367.40 21 26.65  367.10 .28 29468 1.62 80.46 21.98 21.86 N 21.81
28.61  366.59 RYEE 135 .21 26.62  367.17 .62 386.70 21 21.85  366.70 29 294061 1.62 79.96 21.94 21.85 21.12 21.85
29.66  366.35 81 385.87 .26 2761 366.T1 .61 366.58 .25 28.64  366.54 21 18485 1.62 80.20 21.97 .88 21.75 21.88
30.64  366.49 51 38578 .25 28.59  366.47 .62 366.19 L2 29.62  386.13 2T 194066 1.61 80.52 1.93 21.84 2111 21.84
31.62  366.37 L5 366.1) i 29.57  385.95 64 365.9¢ .23 30.60  366.25 21 294089 1.62 80.24 21.91 21.81 21.69 21.82
32.61 366.62 .53 366.33 .28 30.56  366.10 .63 385.82 .22 31.58  366.33 2T 294058 1.62 80.22 21.90 21.81 21.89 21.82
33.61  367.50 52 366.55 .28 3156 366.27 .63 386.07 .23 32.59 36059 (28 294.60 1.61 Be.30 21.85 21.76 21.63 21.16
.82 316 .53 36116 4 32.57  366.89 .65 366.49 .25 33.60 367.21 .28 294.60 1.62 80.08 11.90 71.81 21.60 21.81
35.65  366.91 .51 367.87 .31 33.60  366.82 .63 38614 21 34.63 36760 31 294.52 1.61 80.24 21.83 1.1 21.62 .74
368 30y Ay 369.28 Rkl 35.63  368.53 .60 386.06 .28 36.66  368.99 300 294050 1.61 80.14 21.8 21m 21.64 2.1
19.66  372.57 S50 3Lt .35 3161 30U 61 369.58 .30 38.64 37116 31 29481 1.61 80.60 21.85 21.86 21.73 21.87
1162 314.45 A3 .8 32 39.57 3.3 61 3T .32 40.60  372.81 32 184.50 1.62 80.42 22.90 21.98 21.78 21.91
42.60  375.39 31 31318 .28 40.55  373.35 58 I 3 41,58 373.83 23 2940 1.62 80.43 22.00 21.91 1.7 21.92
{3.62 3511 320 3L 23 151 I 55 I .28 12.60  374.27 25 29439 1.62 80.38 21.97 21.88 2178 21.8%
483 3891 29 9 i 42.58 31470 530 31388 .25 13.61  374.54 200 29448 1.62 B80.44 21.97 .41 211 21.87
45.64  376.05 28 33T .20 43.58  3715.30 A3 3T 2 1462 374.83 AT 2848 1.62 80.41 21.96 21.88 ARG 21.87
46.67  375.82 31 3L 21 44.62 375.65 A3 InLe .18 45.65  374.98 AT 19453 1.61 8.4 21.90 21.81 11.68 21.81
{1.67  3715.50 36 3N .25 5,62 315.13 500 313,88 Bt} 46.65 31472 18 8L 1.61 80.48 21.93 A8 1.1 2.8
40.65  375.04 A0 372.88 11 46.61  375.39 51 31T .20 .64 39 23 194,58 1.82 80.29 21.91 21.82 21.68 21.82
{9.65 32 AL 312,15 .29 4760 374.88 2 BN K K] .22 48.63 N7 25 29445 1.61 80.30 21.85 21,78 21.63 21.78
51.61  371.91 AT T 3T0.90 .30 49.56 37345 60 mn .26 50.58 3N 29 9440 1.61 80.28 21.90 21.80 11.68 21.81
53.59  370.58 51 389.86 Ry 5184 37183 64 370.82 .28 52.51  370.76 31 294.82 1.62 80.13 21.93 21.84 i1 21.8%
§5.63  368.35 54 368.54 31 53.58  370.48 .66 369.77 21 54.81  369.42 31 294.87 1.62 80.06 21.88 21.18 21.68 21.80
56.65  368.80 55 368.00 .30 54.60  369.25 .67  368.85 .28 55,63 36%.02 2320 29454 1.61 80.37 21.50 .8 21.68 21.81
51.66  368.26 53 381.61 .21 55.51  368.34 .66 3682 .28 56.64  368.28 30 28447 1.61 80.50 21.98 2181 21.14 21.87
5§.65  367.80 .52 361.56 .25 56.60  368.05 .66 368.%¢ .26 57.63  367.87 28 28442 . 161 80.55 .91 21.88 HRH 21.88
59.64  368.01 540 36743 .26 57.59  367.42 61 367.84 .25 58.62  367.51 T 184026 1.62 80.24 21.93 21,64 nn 21.84
60.63  367.70 -2 Y 2 58.58  367.40 65 387.57 22 59.51  367.93 21 8.7 1.61 80.48 21.93 11.83 1.0 21.84
61.59  368.69 530 - 367.97 il 53.54  361.71 65 387.68 .22 60.57  367.73 21 29433 1.63 79.80 21.94 21.85 21.12 21.85
62.50  368.66 55 368.25 A £0.53  367.%7 66 361.M2 24 61.56  366.27 30 29437 1.62 80.26 21.98 2.8 21.14 21.87
63.56  369.85 54 369.23 4 61.53  368.34 .65 368.21 .26 62.56  368.97 31 284489 1.62 60.58 22.03 21.94 R 21.95
65.62 3115 53 370.58 ! 63.57  3£9.87 (E5 369.46 .9 64.60  370.14 L33 2841 1.62 80.71 22.07 21.98 21.85 1.9
67.66  373.34 YR 1) ) ] 65.61  371.36 64 370.81 L3 66.64  372.24 L33 29439 1.62 £0.50 22.03 1.9 .8 21.95
£9.64  315.44 A3 31568 .28 67.58  372.98 RYRE VR .28 68.62  373.90 L3100 29456 1.63 B0.08 2.0 21.94 21.82 21.95
70,81 376.15 A0 TS .28 66.56  3T4.2 60 373.08 21 69.59  374.87 I8 294,54 1.62 80.62 12.08 n.y 21.84 21.98
7160 376.81 35 3 U 69.55  374.97 58 39T 28 70.58 3154 L2600 294.%2 1.62 80.41 22.05 11.95 21.83 21.87
1.5 3% R VL L0 7054 376.00 B 37458 2 71.517  375.93 L2100 284052 1.62 80.48 22.08 21.98 21.81 21.98
7360 376.33 V2B 31412 .18 7155 375.49 A3 I .21 7258 31511 AT 29454 1.60 78.49 21.46 .31 AN 1.3
1462 376.28 AT Y .10 12.57  376.04 AT 31426 By 73.60 315.3) b 28454 1.59 19.83 21.50 0.4 21.28 21.42
7564 351 33 Ly 22 73.58  IM.M AE 3410 1 T4.62  374.96 AT 29445 1.60 79.65 21.52 2143 21.30 21.43
16.65  3714.95 31T M .26 0 30548 AF LT .19 75.83 3444 IR TI Y 1.61 78.41 21.55 21.45 1.3 21.46
TE.65 31502 38 373.08 .26 7460 375.85 AF 3118 .18 75.63 31452 21 294015 1.60 19.12 21.55 1.4 21.33 2146
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11
181
1
QE3
B
Be

11
1]

109.76

107.82
105.91
104.93
103.93
102.92
101.91
100.80
99.87
98.86
97.86
96.89
94.97
92.96
80.92
89.89
B8.87
87.87
86.91
85.95
64.98
83.97
82.97
80.93
78.88
16.91
15.9%
14.97
73.98
12.91
11.96
10.83
69.89
68.87
66.89
£64.95
62.93
61.93
60.90
59.88
58.84
51.87
56.89
55.94
54.96
52.95
50.91
48.86
{1.81
46.90
45.96
14.98
43.99
42.98
1.95
4§0.94

Wk o

3.1z

295.8 C

21.8 H/en"2

21.7 §/cn"2

171.8 ¥
/.
1021 RES21
y I
366.21 .50
368.65 50
311.29 A2
372.68 )
KIERA) Vil
113.92 By
0 13
313,85 DS
.2 16
312.76 .18
371,81 22
31458 27
368.69 .32
367.04 Al
365.93 AT
365.78 8
365.82 .55
366.10 .56
366.06 Ry
365.92 .58
366.58 .56
366.98 .55
367.93 .46
369.58 42
.22 .36
373,92 28
mn .23
315.31 AT
375,67 13
375.78 .16
375.58 A1
375.12 2
31450 26
313.22 .28
.18 .35
369.08 .40
368.41 .46
367.53 N1
366.89 .48
37.21 AT
366.50 A7
366.99 .50
367.47 .51
367.93 .48
368.93 .48
Ny A4
372.63 L
374,95 ik
315.85 .28
376.36 .20
1.0 20
316.05 16
376.13 .15
375.53 19
31483 WXl
37385 25

R

it
41
Q4
8
Pe

[ T TR TR TR

1

1024
C

364.60
366.45
368.61
368.04
369.57
370,05
370.03
69.96
369.85
368.11
368.61
¥#7.77
366.47
365.38
364.51
364.28
364.38
364,56
364.58
364.90
385.33
365.85
386.44
367.99
369.50
370,97
L4
371,82
37193
3.9
31181
371,86
37115
.y

. 369.15

368.00
366.78
366.58
385.13
385.71
365.83
365.76
386.11
386.80
367.45
368.95
370.85
31212
3.
KIER Y]
373.59
32684
312,81
3.0
371,78
I

AS
806 L
21,8 H/ew"2
21.8 B/es"2
1.00 e/s
84.2

EES24
i

Y
.35
.36
.28
25
.18
Bt
i
15
.18
il
il
24
24
.23
12
Ny
.3
L
.25
21
.28
2
21
2
U
2
.18
13
it
.18
.20
23
U
28
.26
.25
.3
.21
i
20
2
.25
.18
i
.28
Ny
.26
.13
20
.18
4
15
1
.20
2

122
L]

12.4
10.41
108.56

107.58

106.58
105.57
104.56
103.55
102.52
101.51
100.51
99.54
§7.62
95.61
93.51
82.34
81.82
80.52
89.56
88.60
87.63
85.62
85.62
83.58
81.53
19.56
16.60
11.62
76.63
15.62
74,61
13.58
12.54
11.52
69.54
£7.60
65.58
64.58
£3.55
62.53
61.49
60.52
58.54
58.59
57.61
55.60
53.56
51.51
50.52
49,55
48.61
41.64
46.654
45.63
4460
43.58

1022
¢

362.82
364.68
36740
368.98
369.88
.
372.02
372.85
7322
31336
73.07
E YY)
310.86
368.95
367.07
366.48
366.32
365.73
365.45
365.53
365.38
365.43
365.75
351.45
365,66
LU
312.51
Ly
314,08
314,62
31s.21
3849
315,62
374.95
37381
N
370.18
369.49
368.31
367.61
365.67
366.36
366.52
386.56
367.09
366.58
369.68
112.28
372.96
314.20
375.10
KA RE
375,35
375.55
315.57
375.48

20:29:19  JOHID, 1987  HO63.DAT TAB

TEGERS 2 - FLOTD TRHPERATORES
PROBE 2 EP PLOCTOLTIONS

RHS22 1023 RES23 125 1025 RHS25 HE1

. A25.2
1Bz HB3
I ¢ I 1 ¢ I 4] ki ki
A1 362.08 36 11108 363.4B By 3.0 3.0 42,65
S 8T A 10914 36562 4B 13.02 42.96 42.60
.62 385.76 A6 107.23 381.92 5 42.9% 42.93 42.58
85 367,04 A5 106,25 369.09 48 43.05 2.98 42.62
51 367.99 AL 10525 LM .4l 43.01 42.94 12.59
AL 3880 AL 1424 370,68 .33 43.12 43.08 42.68
31 36816 38 w2 amwm .23 43.14 43.08 42.12
31 388.53 L3 MWLz M B LWt LT 42.75
25 369.76 I I U 6 L B I W ¢ 1 43.08 42.98 42.62
24 38875 .32 100,18 370.86 .16 3.4 13.08 42.12
24 369,62 32 99.16  370.38 .20 4.2 43.15 42.79
2T 368,01 .33 98.21  369.54 .25 (LY 43.12 2.76
33w .36 96.28  368.21 .29 43.29 2.2 42.86
.38 366.98 1 94.28  366.63 32 43.18 4310 2.1
A5 365.59 .38 92.24  365.72 .33 43.17 3.1 42.75
49 365.1t 31 §1.21  355.04 ! 3.4 43.08 [V}
A4 364092 .38 80.19  3§5.96 35 43.21 [t LY Bl
AT 364059 31 89.13  385.08 .35 43.12 43.08 42.70
58 364,36 .3 B8.23  364.66 R 43.08 4.0 12.65
61 36420 .36 87.27 36462 31 43.06 43.01 42.65
61 364,49 .36 B6.30  365.05 .38 42.95 2.9 42.54
64 36448 .38 85.29  365.41 Kt 43.06 43.00 42.63
61 364,67 AT 84.25  366.18 .38 41.93 42687 42.52
58 365.94 38 82.25  361.55 .38 42.99 42.92 42.51
48 367.83 .3 80.20  359.42 37 43.15 .18 .14
A MLy .38 78.23  310.43 .36 13.26 3.18 12.83
Al 389.86 38 11.21  371.38 ) 43.26 43.20 42.84
AT 303 3 76.29  312.21 .28 43.19 3.1 LY
3y met .36 15.30  372.82 .21 .19 4.1 12.76
29 LS W34 14.29 37326 at 4. 4310 42.75
250 Mg 3 13.28 31341 1L 43.01 43.00 42.64
240 3.0 R 72.25 3138 15 8.2 43.06 2.7
25 3208 3 7.1 I 12 43.08 43.02 42.88
21 31160 L 70,18 372.10 AR VR 1280, 2.4
35 e .38 68.21  370.79 .33 43.08 42.99 42.64
Al 89 .3 §6.27  369.04 3 o 43.08 42.69
46 368.52 40 64.25  366.09 .3 3.0 42.96 42.60
48 1.8 40 63.25  361.37 M 43.06 43.00 42.84
43 366.91 .38 62.22  386.46 33 3.7 4.1 42.78
.52 366.M1 .38 61.20  366.45 Y3 13.20 [t 42.18
53 365.95 A1 60.16  366.04 3 3.1 3.0 2.7
53 365.58 .3 58.19  365.98 A1 4.1 43.05 42.68
56 3651 .36 58.21  366.10 Ry 4.8 43.08 2.1
.52 36584 31 57.26  366.57 4 43.18 ia.n 4275
.51 366.34 .36 56.28  367.38 31 [EY2 43.26 42.90
55 6151 .39 54.27  368.78 .39 43.38 43.33 42.91
51 36849 38 52.23  369.93 38 43.32 43.26 42.90
Af 3016 38 50.18 311,85 Ry 13.3 43.26 42.90
A3 .38 49.13 372.98 .36 43.38 43.32 42.95
A1 sl .38 16.22  373.38 3L 43.35 43.29 42.93
AT .3 41.28 31400 .26 3.4 3.3 43.00
3 LT 3 8.31 M4 .13 42.20 2.4 41.78
28 31238 33 45.31 37390 BE 4.0 42.20 41.85
24 313 At 44.30 27388 2 i2.31 .25 41.89
2 MR .30 43.27 L 7 2.3 42.20 1.9
23 e 3l 42,26 313,00 Y 2.9 42.31 41.95

HR4
kK

an
43.07
43.03
43.08
43.08
43.16
3.0
43.21,
43.09
43.11
43.25
3.2
3.3
43.20
43.21
4.8

- 43.24

3.18
4.1
[
3.0
3.1
2.97
43.02
a.21
43.30
3.3
43.23
4.2
§3.21
3.1
3.1
a4
43.01

T4

43.18
43.01
4.1
43.22
4.4
431
43.1%
43.18
3.1
43.31
13.44
3.3
3.3
43.43
4.4
43.45
4.0
2.9
2.3
2.4
42.41

]
k¥

171.85
171,66
171.53
11112
171,61
172.03
172.15
112.14
171.75
1.1
172.40
112.21
11213
172.23
172,24
172.10
172.35
172.04
171,85
171.83
111.41
171,18
171.28
171,50
112.20
172,53
172,50
172.33
112.30
2.3
171.80
172,05
171.89
17141
11119
172.08
171,66
171,80
172.2%
1.3
172,06
112,00
172.11
17223
172.85
1M1
112.85
172,88
173.08
172.98
113.22
166.35
16865
16680
169.04
1£5.03

B
/8

(i
il
00
00

0t
R
00
00
00
00
00
.00
.00
.00
00
.00
00
.00
00
00
00
00
o
00
00
]
00
00
14}
180
00
00
00
[
00
00
00
00
00
00
0
00
00
0
1]
01
0o
00
.00
.98
RE
.88
.98
.88

bt e b e beh hm b et ea Bh e bA b bh e e b 6 bk A s b kek ek Ak ek b s b 4 b

b et ba e b B ket B b e b b kb b b e e e e

0w

TE0
¢

376.46
315.94
376.08
376.06
318,75
315.03
375.69
37551
31548
375.38
31518
375.00
315.22
314.98
361
37458
374.85
375,18
314,92
374.82
374.98
374,68
374.78
374,85
s
.9
37491
kE
374,89
374.%0
375.0%
375.02
314.87
LTS
37458
314,64

EIER:H)

31490
37496
L9
314.51
314.78
I
37483
375.08
375,04
374.89
31464
31516
4.9
315.00
31402
N3
314.10
313.51
e
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m
181
331
Q83
uB

pIc
Be

m
1]

16.72
15.74
011
73,68
12,60
1169
T0.71
£3.73
61.15
65.72
£3.69
§2.60
§1.70
§0.71
59.74
56.76
51.76
56.75
55.73
53.69
51.69
19.74
8.7
.76
16.75
5.4
wn
0.1
2.1
1.1
8.7
nn
35.74
T
33.70
3270
.7
072
29.75
28.76
7.1
.12
23.70
.11
0.1
19.74
18.16

11.18°

16.75
15.14
1.
13.11
1.1

9.76

1.78

29.42 s

298.0 C

20.8 W/en'2

20.6 R/ca”2

163.5 k¥

.20

37438,
il RES11
( I
315,18 .40
375.40 .38
375.84 .34
375.83 .3
375.38 .35
314,87 .38
373.99 A3
313.36 A7
3154 52
370.33 5
366.19 .53
366.80 .55
366.58 .54
366.54 5
366.07 .54
365.74 .53
366.17 X
366.41 .55
367.11 5
368.37 .52
370.24 49
371.98 44
312.78 A2
373.08 .38
I .36
NN 11
373.67 M
373.38 .38
372.99 Al
3712.60 A5
313 .52
368.58 .53
367.07 54
366.47 .58
365.69 .55
364.97 .58
364.80 .56
364.12 .53
364.10 54
364.05 53
364.82 54
365.67 .50
367.46 1)
369.30 A5
369.81 Al
310.41 .38
in.a .3
31123 3
n.n .35
370.54 .31
370.42 A3
369.41 48
367.33 54
365.03 .55
362.12 .52

T
180
B2
QB4
KFR
L}

Pe

: AT m

BV W

= 20.8 H/en2

= 208 Wea?

= 1.5 kg/s

T .98 p/s

= 1807
014 BHS14
) I
373.21 24
373.26 22
IN.T3 .18
3340 18
313.24 .18
312,719 .21
312.01 .25
LTS .28
310.54 .31
369.05 L3z
367.28 .29
366.56 .28
366.12 210
365.55 .25
365.11 A
365.42 .23
365.81 .25
366.02 .26
366.08 .28
367.42 .29
168.65 .29
310.25 2
370.79 .25
310.83 .22
3N 20
371.50 A1
311.43 A1
3.8 2
370.75 25
310.67 .29
369.72 .32
B1.4 .32
365.88 Rl
365.34 .30
364.11 .28
364.36 .26
364.03 25
363.66 .23
363.50 .23
363.31 24
364.19 21
364.99 21
366.29 .28
367.65 .28
367.98 24
368.51 .22
366.92 18
369.01 .18
366.71 .19
368.28 .21
368.16 28
367.31 )
365.80 .36
363.98 3
362.17 .30

12
B

7481
73.69
12.68
71.63
10.63
£8.64
68.66
£7.68
65.70
63.67
61.64
60.63
59.65
58.66
57.69
56.71
5.71
54.70
53.68
51.64
49.64
47.69
46.70
5.1
1470
43.69
42.60
41.85
40.65
38.66
37.88

B

3369
32.61
31.65
30.85
29.66
28.61
27.70
6.1
25.12
23.67
2165
19.66
18.67
17.89
6.1
JENE]
1470
13.89
12.66
11.66

.68

1.1

5.1

012
0

375.83
375.58
375.62
314,78
374.08
12,92
37210
L.
6827
368.08
366,82
366.23
365.80
385.20
365.02
385.90
387.28
366.91
367.99
169.58
311,87
373.08
373.50
313.21
373.18
37298
372,83
371.16
371.33
043
368.93
366.58
365.28
164.82
384.23
363.58
364.51
364,06
364.26
364.18
365.60
366.91
366.50
370.18
370.64
371.03
311,25
370.70
369.84
368.96
368.17
386.90
364,35
362.45
360.85

R¥S12

4

AT
Al
.46
.58

.51
.61
.63
.64
.63
.63
.63
.61
.63
.64
Ry
.62
.62
.61
.60
51
51
.51
A3
43
51
1)
.53
51
.60
.63
.62
.65
.64

.63
.63
.61
.61
58
59

.55
.81
A8
A1
A7
A8
.51
.55
.61
.62
.63
.58
.50

08:05:43  JONI2,1387  HOS4.D4T TAB

. A261

TRGENA 2 - FLDID TEMPERATORES
PROBE 1 TEHP FLOCTOATIONS

K] RES13 115 015 RHS15 81 HER

C I 11 ¢ I C Yg/s

374.28 .26 75.70 31474 13 295,01 1.58
373.94 22 7472 374.68 19 295,88 1.51
373.88 i) 13.69 3419 AT 28578 1.51
373 .25 12.66  374.41 182953 1.5
372.66 .18 71.66  373.99 L2200 2857 1.57
372.05 32 70.67  3713.15 L6 285.47 1.57
. .33 69.69 31214 28 195 1.56
370.55 i 68.71  371.86 31 28521 1.57
369.23 1] 66.73  370.40 Y ALY 1.3
368.38 M 64.70  368.76 .32 285.09 1.57
366.76 4 62.67  366.81 31 9512 1.51
366.15 .30 61.66  366.70 L300 284,81 1.57
365.84 .28 60.68  365.94 28 284018 1.57
365.53 21 59.6%  363.53 AR R E) 1.56
365.31 .28 58.72  365.43 21 184,60 1.56
365.98 ) 57.14  365.88 28 28 1.56
366.66 .32 56.74  386.07 29 294078 1.57
366.95 3 55.713  366.11 312841 1.51
367.64 Wi 54.71  367.08 31 m 1.56
368.89 Ik 52.87  368.46 31 284,68 1.56
310.52 A1 50.67 3104 - 28 20477 1.51
N8 21 48.72 37162 26 294.96 1.57
371.82 i 1.7 3.0 .23 295,00 1.57
31151 23 46,74 372.28 200 294,82 1.57
371.55 A 45713 1.3 18 2847 1.56
371,37 25 4.7 312,84 18 294,83 1.57
310.81 .30 43.69  372.28 21 2940680 1.57
370.38 32 42,68  371.78 (25 29485 1.57
365.99 .33 41.68 371,30 21 294,87 1.58
369.31 .35 £0.69  370.91 A1 29462 1.58
368.43 .36 38,72 369.85 33 1.59
366.39 3 3615 361.37 31 294,85 1.56
365.28 .32 34,72 366.00 31 295.02 1.56
4.5 - % 33.70 365.30 300 294095 1.55
364.30 il 32.68  364.59 .28 234,90 1.55
383.98 .28 31,68 364.44 21 294.83 1.56
364.13 .28 3068 36403 28 293475 1.55
364.01 i 2970 364.04 26 194,61 1.5%
364.23 30 28.73 36414 21 29448 1.55
364.21 .30 .14 36414 2T 294,43 1.55
364.95 .32 26.75  365.00 300 29424 1.5%
366.23 .32 2470 366.04 29 294.20 1.5
367.48 .30 22.68  367.65 28 29443 1.56
368.71 .28 20.69  369.01 L2600 29T 1.56
369.23 .25 19.70  389.47 I3 1908 1.56
369.31 .2 18,77 368.81 2128443 1.56
369.31 23 1.1 310.33 A8 294068 1.56
369.01 21 16.76  370.06 19 19442 1.55
360.32 30 15,73 369.63 21 19428 1.56
367.56 .36 14,72 368.99 21 29440 1.55
366.73 .39 13.69  388.42 32 %4y 1.56
365.93 40 12.68  361.70 L3 4 1.56
36423 31 10.69  365.38 31T 28467 1.56
362.05 31 £.74 363.36 31 My 1.58
3E0.T1 21 6.76  361.58 28 294.56 1.58

it

18.16
76.25
71.91
17.84
17.90
17.58
11.14
718.09
17.98

-18.22

.98
.1
1156
1175
1169
7180
mn
.04
.81
18.07
17.63
7183
11.78
1740
17.63
1141
1184
71,66
1183
.14
78.25
11.63
17,70
1144
1134
1703
17.51
.48
17.04
.04
7809
1175
17.93
17,85
17.98
171.82
1754
1.16
.15
11,59
1.8
17,58
.61
.83
1176

)]
H/en"l

20.84
20,70
.72
20.61
20.63
20.54
20.55
20.73
20.68
20.13
20.68
20.64
20.58
20.54
20.54
20.56
20.57
20.57
20.51
20.60
20.58
20.60
20.60
20.52
20.52
20.51
20.62
20.66
0.1
20.9
20.96
20,48
20.55
20.31
.21
20.30
20.34
20.28
20.21
20.12
20.62
20.5%
20.54
20.50
2058
20.51
20.51
0.4
20.45
20.36
20.54
20.48
20.52
20.55
20.52

QB2
B/ce"2

20.75
20.61
20.62
20.51
20.54
20,45
20.45
20.63
20.58
20.64
20.58
20.5%
20.48
20.45
20.44
.47
20.41
20.48
10.48
20.50
20.48
20.50
20.50
20.43
20.42
.42
20.52
20.51
20.67
.8
20.87
10.39
20,45
20.22
.01
20.20
20.25
20.20
20.12
20.03
20.53
20.45
20.44
2040
20.41
20.41
20.41
20.34
0.3
0.7
20.45
20.40
20.12
20.46
0.43

[:E .
Hfen"2

20.63
20.49
20.58
20.40
20.42
20.33
0.8
20.52
10.46
20.52
20.41
20.43
20.38
20.33
0.3
20.36
20.36
20.36
20.36
20.38
20.37
10.39
20.38
10.91
0.3
20.30
0.41
20.45
20.55
20.70
20.75
20.28
20.34
20.10
20.06
20.08
20.14
20.08
20.01
18.92
10.41
20.33
20.33
20.28
20.29
20.30
20.30
.23
20.23
20.18
20.33
20.28
20.31
20.34
20.31

L
Wfen"l

20.78
20.62
20.64
20.53
20.5%
20.46
10.46
20.65
10.69
20.66
20.60
20.56
20.51
2048
20.46
20.48
0.4
20.49
20.49
20.51
20.50
20.52
20.52
.44
20044
.43
20.54
20.58
20.68
.84
20.88
20.41
.41
20.23
.18
20.22
20.21
20.21
10.14
0.04
20.54
.41
20.46
.42
0.42
20.43
20.43
20.35
20.36
20.29
20.48
20.41
045
0.4
20.44
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121
181
4
483
1]
Be

21
»

40.84
11.81
42.87
43.87
4.8
5.81
165.76
i1.14
.12
51.80
53.84
54.82
5519
56.76
.M
50.71
58.12
60.74
61.60
63.85
65.19
§1.13
£8.72
63.12
10.75
71.80
12.8%
73.86
14.63
75.19
.13
%.n
81.80
82.84
83.84
84.82
85.18
66.15
87.72
86.70
83.70
91.78
93.84
95.78
96.74
n
96.69
39.70
100.73
101.78
102.83
103.84
105.77
10770
109.68

TN TEN TR TR

124
bIC
QB2
QR4
B
Pe

3.14

2960 C

20.8 H/en™2

20.6 H/en™2

163.5 tH

32438.
121 R¥S21
4 I
ITLTO .25
374.92 .20
375.50 .16
31546 12
315.12 12
374.98 .16
374.33 2
I .25
312.08 .33
370.06 .38
368.08 43
366.95 .45
366.68 45
365.46 Ry
365.15 AT
364.65 .46
365.55 AT
365.13 A5
365.46 A5
366.60 Al
368.47 .36
370.33 A1
371.50 21
312.06 .23
3n.n .18
313,16 B
3313 12
313.35 Bt
313.25 .16
KIYAT 20
37188 3
369.13 Kl
367.64 Al
366.43 44
364.84 .50
364.17 .52
363.99 54
383.58 .52
362.94 51
363.33 A8
363.51 A3
384.51 41
363.61 .35
367.23 Wi
368.23 .25
368.94 .23
369.78 18
370.29 16
370.38 B
310.22 BY
388.93 18
369.39 i
367.66 38
385.18 RH
382.40 A6

= 4B

= 71821

= 20.8 H/ea™2

= 20.8 Wen™2

= .88 /s

: 180.7
v} RES24
) I
371.68 .28
et By
3n2.23 .15
372.21 12
372.16 12
3T .15
371.03 .19
370.71 .22
368.78 24
368.23 .26
366.44 .26
365.60 .26
365.13 2
364.93 .22
363.82 .20
364.06 18
363.91 18
364.11 .18
364.23 2
364.95 i
366.70 2
368.10 .23
385.56 22
368.79 .20
369.01 By
369.60 Bl
369.70 12
369.62 13
369.5% 16
369.41 .19
368.64 U
366.80 .23
365.52 i
364.45 i
363.82 U
363.39 24
362.4 .
362.11 i
361.91 18
361.65 18
362.39 18
362.50 20
364.00 .2
365.21 2
365.45 .20
366.00 .18
366.53 .16
366.67 13
366.55 12
366.53 13
386.43 .18
366.01 23
364.76 32
363.08 32
361.01 .28

122
4]

43.48
.45
45,52
46.52
47.48
48.46
45.41
50.39
52.31
54.45
56.43
51.41
58.44
59.41
60.38
61.36
62.37
£3.39
64.45
66.50
63.44
70.38
11.31
12.31
73.40
14.45
15.50
16.51
17.48
18.44
80.38
82.36
84.45
B85.49
86.49
87147
88.44
89.40
80.31
91.35
82.35
$4.44
§6.49
98.43
95.39
100.36
1013
102.3%
103.38
104.4
105.48
106 .49
108.42
110.35
1.3

02
c

375.80
5.1
375.52
315.03
314.21
313.36
371.82
370.82
368.32
367.56
385.67
365.50
385.19
364.76
364.63
364.75
365.44
386.07
366.83
36817
370.74
372.38
312.94
312.92
372.82
31292
2.4
371,65
37099
3n0.41
36877
385.81
385.20
363.97
363.32
383.14
363.24
363.01
362.94
363.31
364.95
365.32
367.52
369.40
369.96
370.18
310.40
370.08
368.08
368.35
367.89
386.12
363.88
361.38
359.46

08:05:43

JUE22,1967

K054.DAT

TEGENA 2 - FLUID TEHPERATORES
TREP PLOCTOATIONS

PEOBE 2

RUS22

I

.16
4
.16
21
.26
31
36
Al
A4
AT
48
48
AT
.48
A
AT
A8
A5
41
.36
31
23
19
15
Bt
1
.21
.26
R
3
42
A3
.52
.55
.55
.54
.54
51
A9
A3
Al
34
.28
2
.18
Bt
Bl
11
12
.29
.39
Nt
5
RU
4

1023
¢

312.58
372.57
Kyt
371.86
37154
310.50
169.54
369.11
368.01
366.48
365.10
364.57
364.23
384,05
363.80
364.32
364.51
364,86
3§5.76
366.73
366.13
389.46
369.76
369.13
369.54
369.73
369.34
368.86
368.36
38814
366.52
364.80
363.82
363.04
362.8%
362.42
362.31
362.08
362.05
362.08
362.93
363.82
365.18
366.57
366.86
366.99
367.18
366.73
366.10
385.7¢
365.00
384.16
362.08
360,18
358.63

RES23

I

.28
il
.28
3l
32
JH
.35
.3
.36
.36
.35
3
3z
32
.32
33
U
.35
.35
W3
W3
Y
3
.30
.18
3
31
.33
W
.3
.36
.35
.36
.35
.34
.33
)
32
.33
.33
33
.33
.33
.31
30
.28
.28
.30
3
.35
.38
A0
Al
.36
32

125
31

12.16
£3.13
1019
15.19
16.15
47.13
8.8
19.05
51.04

53.12
85.16
56.14
5711
58.08
§9.05
§0.03
§1.04
§2.06
83.12
§5.17
§7.11
£9.05
70.04
1104
12.01
13.12
14.17
15.18
75.15
17.11
19.05
51.03
§3.12
84.16
85.16
86.14
§7.1
88.07
89.04
30.02
31.02
92.11
9.15
§7.10
98.06
99.03

100.01

101,02

102,05

103.10

104,15

105.16

107.08

109.02

111,00

1025
[

313.43
3.4
m.n
713
37306
312.11
342
370.62
385.41
367.94
366.03
385.49
364.80
364.51
364.17
364.26
364.56
36412
385.23
366.26
368,04
369.62
310,32
370.60
310.78
371.06
370.85
370.56
310.22
369.92
368.62
366.49
365.12
364.23
363.33
362.82
362.94
362.61
362.18
362.45
363.15
363.86
385.40
366.71
367,30
I1.76
388.10
366.00
367.33
367.57
I7.12
366.30
364.35
8220
360.02

RES25

I

R
.33
.92
Rl
.96
.99
1.01
1.03
1.04
1.02
1.02
1.02
1.0
1.01
1.00
.99
1.00
1.00
1.00
1.00
1.0
RL]
.99
il
.95
.85
RE
9
.56
.99
1.02
.99
1.00
1.00
.99
100
.58
9
.88
K
.98
97
.98
R
.85
.82
.83
81
81
.83
41
.88
1.4
1.4
.98

TAB. A26.2

81 HB2 183
¥ 4] kR
40.98 40.91 40.56
40.71 40.63 40.29
10.74 40.66 40.32
4p.52 40.44 40.11
40.57 40.48 40.16
40.33 40.31 39.98
40.40 40.32 38.99
40.15 40.68 40.35
40.67 40.5% 0.2
40.76 40,69 40.36
40.686 40.59 40.26
40.58 40.51 .17
40.46 §0.40 4007
40.38 0.31 35.98
40.38 £0.30 39.98
0.4 40.36 40.03
40.45 40.37 40.04
0.4 40.37 40.04
40.45 40.31 40.05
40.50 i0.42 40.08
40.47 40.39 40.06
40.50 40.43 40.10
40.50 .42 40.08
0.3 . 39.84
40.34 40.21 39.84
40.32 40.25 39.92
40.54 40.46 0.3
{0.62 40.55 40.22
40.84 40.76 {0.42
41.12 41.04 .11
1.0 1.4 10.81
40.28 10.20 39.88
10.40 40.32 18.98
39.94 39.86 38.54
39.85 w1 8.4
38.91 35.83 38.51
40.00 38.92 38,60
39.88 38.82 38.49
39.74 8.61 8.3
39.56 39.48 39.17
10.55 10.47 0.4
40.40 40.32 39.99
40.38 0.3 38.97
40.30 10.22 38.89
40.31 .24 .9
0.2 40.25 38.93
10.32 .24 39.82
40.17 .10 .78
40.20 0.1 35.18
40.04 35.97 39.64
40.33 .3 39.98
40.28 40.21 39.88
10,35 .21 39.85
041 40.33 40.01
40.3% 40.28 35.85

HB4
i}

11.03
40.75
40.78
40.51
40.61
.44
40.44
40.80
0.70
40.82
.1
40.63
40.52
40.43
40.43
40.48
40.49
40.49
40.59
40.54
40.51
40.56
40.54
40.39
40.39
40.38
40.58
40.67
40.87
41.18
41.21
40.33
40.44
39.98
39.89
39.95
4005
35.94
38719
39.61
40.59
40.44
0.4
40.34
40.36
40.38
40.31
40.22
40.23
40.09
40.44
40.33
40.40
8.4
4040

B
1

163.50
162.39
162.50
161.64
161.04
18112
15114
162.59
162.20
162.63
182.22
161.9¢
16145
161.11
161.08
161.30
161.35
161.34
161.37
161.53
161.43
161.58
161.5
160.95
160.93
160.88
161.11

162.06

162.90
164,05
18443
150.58
151.15
159.31
158.%6
158.21
159.57
158.15
158.55
157.62
181,76
161.14
161.09
180.7%
160.82
160.87
160.85
160.21
160.33
1391
161.14
160.70
150.91
151.20
160.88

0B
e/s

.98

91
i
91
97
R
91
91

97
R4

.97
Rij
Rij
97
.91
9
91
il
91
91
97
97
Rl
87
Kt}
.98
.98
.9
41
97
.96
96
.96
.96
.96
.96
R
i
91
.96
.96
R
.96
.61
.96
.98
.36
.96
il
97
41
97

180

AT
4.4
373.66
373.58
I13.60
373.08
3.0
31330
FIERH
n.a
3.8
372.55
312.32
37248
312.29
3254
312.50
4
372.60
312.15
.4
3218
man
.
2.3
N3
2.4
ma
1.4
312.16
312.99
2.4
m.n
.y
e
371.88
312.26
312.01
37133
L4
NN
371.95
312.36
312.5%
372,53
1.5
bRt
2.1
FOYN
3198
3.3
371,99
372,35
372.26
312.32

— 0L} —




m
181
Q1
o

s
Be

I

1.13
.67
11.65
13.63
14.64

15.66°

16.67
17.68
18.87
19.66
20.65
21.62
23.62
25.64
21.67
28.81
29.66
30.65
e
31.63
1.8
34.63
35.65
37.68
38.66
162
2.6
43.62
4.8
45.85
46.68
7.6
46.56
49.65
51.62
53.60
55.63
58.66
51.66
58.66
59.65
60,64
E1.61
£2.5%
63.60
65.63
67.56
69.64
70.61
1.6
1260
13.60
14,61
15.69
16.6¢

N T TR YR TR TR

29.43 mp

99.9 ¢

20.9 B/en"2

20.6 B/es”2

163.5 1

1831
32659.
01 RES11
¢ I
388.06 .53
31021 .61
312.63 .58
375.18 AT
3715.43 .41
375.97 .35
316.08 .32
376.06 32
375.39 .35
374.85 .38
373.94 A3
37304 .46
3142 48
370.45 .50
368.87 .51
368.51 .51
368.35 53
388.28 .53
368.50 .54
368.65 55
369.10 .55
369.84 .56
n.aT .54
372.35 .53
314.26 52
316.22 KH
. A
.82 .35
318.12 .32
376.15 32
31810 .35
T4 .38
376.88 A2
376.02 R
374.82 48
373.04 .51
171.60 .51
310.99 .49
370.98 .50
311.06 .50
m.ag A8
311.56 .50
372.09 53
372.54 5
373.85 .55
KRGS .55
318.35 .56
378.08 AR
378.81 A3
379.31 .38
319.79 3
379.86 .32
31946 33
379.00 !
376.13 b

T4
180
2
Q¢
14}
)

Pe

= 3148 ms

R

= 207 ¥/en"2

= 207 Wew'?

= 1.58 bg/s

= 38 efs

= 180.8
1014 i
¢ I
367.44 .28
388.89 .36
318 31
3.1 )
1318 .26
373.65 .18
373.65 13
313.75 12
KIEI)! .16
372.85 .20
372.51 24
371.66 .25
31035 .21
369.18 .26
367.96 .22
361.72 .20
367.68 .18
367.68 .18
367.89 At
366.10 .23
368.20 25
369.01 .28
369.83 .28
N2 31
311.48 .32
314.08 .28
315.01 .23
375,26 A1
315.65 12
375.78 B
375.68 .15
315.35 .18
374,75 24
374.36 .26
373.08 1
KWK .
370.89 2
370.32 .20
310.23 18
370.3% .18
370.76 .18
370.98 .20
3 i
312.01 .28
372.83 .30
313.40 A
314.93 .33
36.11 .28
377.00 U
.2 2
377.68 13
371.62 .10
317.2% 2
316.71 A1
376.21 22

2
1

5.68
1.62
9.60
11.58
12.58
13.61
14.62
15.63

16.62

1761
18.60

- 19.87

21.51
23.58
25.62
15.62
21.681
8.60
29.58
30.58
31.58
32.58
33.60
35.83
.61
39.51
40.56
41.51
42.58
43.60
44,81
15.62
46.61
41.60
19.51
51.5%
53.58
54.61
55.81
56.61
51.60
58.58
58.56
60.34
61.55
£3.58
65.61
67.58
£8.57
69.56
70.55
71.55
72.56
73.60
74.681

1012
e

KERL
31312
372.83
372.85
372,68
242
312.54
312.50
37204
312.26
372.30
K1Y %3
.13
371.94
372.05
371,88
371,84
.9
.93
37155
31.38
371,58
312,01
.7
371,87
37178
KWL
371,99
31176
.32
311,67
37L18
37191
37160
L8
372.04
3164
311.63
37185
n.a
312,97
372.68
31248
373.02
372,95
371.98
312.06
3.1
N7
N4
311.28
LU
370.89
370,63
.12

10:22:97

JOL1T,1987

B408.D4T

TEGENE 2 - FLOID TRHPERATORES
TEEP FLUCTOATIONS

PROBE 1

mis12

I

.52
.52

1013
¢

365.48
366.96
386.75
370.86
371,50
31233
372.98
373.48
mn.u
mn.n
KYER T
372.68
371.38
369.91
368.53
368.00
387.61
31.79
387.45
381.41
367.50
367.81
388.54
369.41
311,12
312.76
373.54
314,05
314,86
315.31
315.55
R
375.36
375,10
Kt}
373.12
371.26
37100
370.53
370.53
370.51
370.45
37012
370.84
371.66
3.98
373.40
314,63
315,42
375.86
376.65
31709
376.98
376.93
316.76

RESI3

I

32
.39
A5
AT
Ag
A3
.38
32
.30
.29
3
AN
R
.38
.38
i
.35
.33
Bk
3
34
3
31
.38
Al
A2
Al
Ao
.35
31
KL
.30
R
Ll
38
.38
.38
31
.3
3
K11
32
X}
1
3
3
A3
A3
A2
4D
.38
.33
.28
3
4

115
]

6.1
.65
10.63
12.61
13.62
14,64
15.65
16.66
11.65
1864
19.63
20.60
22.60
24,62
2.6
71,65
28.64
29.63
30.61
31.61
32,61
33.51
.63
36.66
38.64
10.60
1.59
12.60
13.61
14,63
15.64
16.65
1,64
18.63
50.60
52.58
54.61
55.64
56.64
57.64
58.63
53.62
60.58
§1.51
£2.58
6461
§5.64
5862
£3.60
10,58
1158
12.58
13.59
1463
1564

1015
¢

366.82
368.53
370.82
303.01
373.86
4
314,60
.0
374.46
3.0
373.98
373.16
3.6l
31047
368.96
368.55
367.97
367.99
368.00
368.24
368.41
369.29
369.88
37100
NN
3.1
375.40
376.07
37611
316.91
377.18
376.89
316.29
376.06
31451
mnn
311,83
ML
Ny
371.18
311.26
.15
Ny
EY RIS
kIR
MY
374.82
376.29
3.3
319
3844
318.75
ki R
378.26
3181

RHS1S

I

73
i
i
A3
.38
32
4
18
.20
WU
il
A
M
3
32
73
.30
3
.30
3
.33
.36
.36
31
.39
.38
35
Ll
i)
Bt
i
2
2
31
1
.3
3
3
31
.28
il
.28
A
.33
.3
38
Al
3
.36
32
el
il
Bt
2
.16

TAB. A271
TBI KPR pIC
0 kg/s I
299.91 1.58 78.28
299.85 1.57 18.32
299.79 1.58 18.35
299,72 1.51 78.28
298.16 1.51 78.15
299.69 1.51 18.23
199.84 1,58 18.02
298.41 1.57 18.31
288.36 157 1811
289.48 1.57 78.20
299.45 1.58 18.12
298.40 1.51 78.11
299.34 1.51 18.21
299.25 1.51 18.01
188.15 1.51 78.00
298.17 1.58 11.12
299.15 1.51 1.4
299.06 1.58 .1
299.04 1.51 78.08
299.16 1.51 1.9
298.93 157 17.9%
298.39 1.58 18.15
299.12 1.58 18.35
298.99 1.58 18.18
299.04 1.58 18.24
288.11 1.58 78.20
299.26 1.57 78.20
29911 1.58 17.90
293.33 1.58 18.12
289.36 1.57 78.38
299,37 1.58 7817
299.35 1.58 17.92
299.24 1.58 18.28
285,43 1.58 78.30
289,48 1.59 78.20
293.45 1.58 78.35
299.45 1.58 8.1
288.47 1.58 1830
299.55 1.58 78.38
298.14 1.98 18.41
299.72 1.59 78.3%
289.72 1.5 8.1
298.75 1.59 T8.71
239.80 1.59 78.89
300.14 1.58 79.20
300.18 1.51 w1
300.14 1.57 11.98
300.24 1.57 17.91
188.98 1.56 71.60
300.14 1.51 17.83
300.01 1.57 8
299.88 1.57 11.91
288.81 1.5 17.88
299.78 1.51 17.39
299.78 1.57 11.61

1
Hier™2

20.87
20.85
20.88
20.84
20.78
20,81
20.82
0.82
20.79
20,75
20.82
0.1
20.19
0.18
20.75
0.7
0.13
0.714
0.1
20.70
20.69
20.91
20.91
20.84
20.8%
20.85
20.83
20.82
20.81
20.85
20.89
20.85
20.86
20.89
20.97
10.95
10.91
20.92
20.96
20.99
21,07
n
21.13
21.15
21.28
20.17
2071
0.1
20.52
20.64
20.61
20.71
20.80
20.52
0.5

B2
Hiea™2

0.1
20.69
0.7
20.68
20.62
20.65
20.65
20.65
20.62
20.59

. 20.66

20.58
20.63
20.62
20.58
20.51
20.51
20.58
20.55
20.54
20.52
20.75
20.75
20.68
20.73
20.66
20.86
20.68
20.65
20.68
20.12
20.68
20.70
20.73
20.80
20.78
0.1
20.75
20.79
.92
26.90
20.85
20.95
20.99
.13
2061
20.61
20.54
20.36
10.48
20.50
20.55
0.4
2636
20.38

(1}
Rfen"2

20.65
20.63
2065
20.81
20.56
20.58
20.59
20.59
20.56
20.52
20.60
20.53
20.57
20.55
20.52
20.52
20.50
20.52
20.48
20.48
20.46
20.68
20.69
20.61
20.66
20.62
20.60
20.60
20.59
20.62
20.66
20.61
20.64
20.66
1w
20.12
20.68
20.69
0.1
20.76
20.84
20.88
10.89
20.93
21.08
20.84
.54
20.48
20.30
.41
0.4
20.48
20.38
20.30
20.33

Q84
fi/en"2

20.74
.1
0.7
0.7
20.64
20.67
10.67
20.67
20.65
20.61
10.66
20.61
20.6%
20.62
20.61
20.60
20.59
20.60
20.57
20.57
20.55
0.1
20.78
20.78
20.75
20.70
20.69
20.69
20.68
0.1
20.75
26.70
20.73
2875
20.83
20.80
2071
.18
20.82
20.85
20.93
20.91
20.99
1.0
21.15
20.63
20.62
20.51
20.39
20.51
20.53
20.57
20.48
20.39
20.42
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121
181
1
i3
HB
Be

11
-

108.76
107.85
105.93
103.95
102.95
101.94
108.92
99.67
98.87
91.61
96.83
95.94
93.98
91.95
89.89
88.87
er.e1
86.92
85.97
84.98
83.98
82.96
B1.96
19.90
11.89
15.96
74.98
13.98
12.88
1n.e
70.94
69.90
60.89
£7.88
£5.97
63.99
61.97
60.83
59.91
58.69
51.89
56.93
55.91
55.00
53.99
51.97
49.91
11.81
46.94
45.99
45.01
44.01
3.0
41.99
40.97

307 e

288.9¢

20.9 R/cn”2

20.6 H/cn"2

163.5 L

32859,
1021 R¥s21
C I
367.84 A8
370.08 .53
312.51 .41
444 26
315.02. .19
375.28 16
314.96 18
KIER N .19
N .3
312.91 .26
372.10 .30
3.1 )]
368.48 31
368.05 Al
367.07 .48
367.25 RY]
366.62 .53
367.26 .53
367.58 .55
360.07 50
368.95 A7
370.00 AT
370.56 A3
312.45 A1
314,38 I
376.18 24
376.9¢8 20
317.05 .16
3.2 .16
316.93 Bt}
316.47 .22
315.87 28
37499 32
374,15 W
mn.u .36
Ny A4l
369.55 44
368.19 RH
369.56 .45
89.77 48
370.18 48
370.68 A7
371,00 1)
312.26 Al
INY A4
I14.62 A3
3N6.22 Al
378.00 )
318.90 2
379.03 .2
319.48 16
319.32 .16
N8 .18
37807 24
377.32 .28

124
ic
482
B4
B
Pe

B Kig '

= 13

: 20.7 H/en”?

= 20.7 H/en2

= 88 a/s

= 180.8
12 RES24
( I
366.40 .30
368.12 35
370.20 A1
371.54 .22
31112 By
371.89 Y
kI .15
3.3 - 17
370.18 19
310.33 .20
369.82 .22
369.18 22
368.23 Al
366.71 .2
366.31 20
366.13 .20
366.08 .21
366.45 .22
366.78 2
37.24 2
367.69 25
368.69 .26
369.52 .26
370.81 .26
31212 .26
313.21 .20
373.79 By
373.89 WU
313.87 Bt
313.86 A1
I13.52 20
3.0 .3
372.56 .23
312.00 25
370.86 A
369.74 23
368.82 .21
368.62 20
368,86 13
366.88 .19
368.62 .2
369.77 .23
370.18 .26
.07 21
37235 2
372.61 .28
3143 .28
375.40 .25
375.89 .21
376.18 18
376.47 .18,
376.29 .15
315.88 A1
5.4 .20
31477 22

1
]

112,41
110.50
108.58
106.60
105.60
204,59
103.57
102.52
101.52
100.52
99.54
98.59
3.63
94.60
$2.54
$1.52
90.52
89.57
.62
$1.53
85.53
85.63
8451
82.55
80.54
78.61
1783
16.63
15.53
1462
13.59
12.55
1154
1054
£.62
6655
£4.62
£3.58
£2.56
§1.5¢
60.54
59.56
56.62
51.65
56.54
54.52
5.5
50.56
19.58
18.64
47.66
46.66
15.66
11,64
£3.82

1022
¢

364.30
366.60
368.94
371.59
372.88
KERK]
31442
4.7
31446
A2
31415
73.18
371,62
369.67
368.65
361.31
387.24
36708
387,08
386.97
386.98
8TA4T7
368.76
369.93
371.80
373.83
3454
315.66
376.32
37698
3n.z
.0
376.61
376.18
374,98
m.n
3.
370.54
3.2t
370.00
370.38
369.97
368.81
370.80
31110
371.86
313,61
375,60
376.41
3.2
37815
378.46
3768.94
378.81
37867

10:22:87  JOLIT, 1887  B408.DAT TAB

. A272

TEGENA 2 - PLUID TESPERATURES
PROBE 2 TEHP RLOCTUATIONS

BHS22 1023 RHS23 125 7025 RESZS b1

I ) 4 28 ¢ I kK
(35 36426 28 11108 365.37 .81 41.03
52 365.93 34 10931 387.18 .88 41.00
54 381.91 31 10725 370.05 .68 41.08
AT 36884 L3600 10521 371.69 .83 40.97
.38 370.33 34 10421 312,38 18 40.86
(28 318 30 103,26 372.66 15 40.92
200 318 21 102.24 0 372.79 N 40.93
A3 3L 4 11 amnn N 40.93
BRI 230 10018 31222 .16 40.88
A g 2 99.1% 37182 16 40.80
18 31125 267 921 a4 18 40.94
23 3T0.50 21 87.26  370.61 .1 10.718
L3 389.49 .29 95.30  369.22 .81 40.87
W34 36820 .28 93.21  387.60 .60 40.85
AL 366,97 .29 $1.21  366.76 .81 40.80
(46 366.65 .28 90.19  366.63 .62 40.76
A8 366.31 .28 89.19  366.17 .80 10.11
.48 366.38 2 88.24  366.61 .80 40.79
(53 366.39 28 87.28  366.39 .62 40.73
.51 366.42 .28 86.30  367.04 .62 40.70
51 366.58 .29 B5.30  367.13 .83 40.68
54 366.99 i 84.30  367.95 8 4111
43 367.80 31 63.28  368.68 .82 41.12
A5 369.08 .32 81.22  370.%5 B4 40.98
A3 3y 32 79.21 372.01 .85 41.07
38 3L 31 1728 3713.45 .83 41.00
35 L K 76.30  374.30 .60 10.95
28 M .28 15,30 374.57 i £0.94
21 3738l .26 7430 315.03 1 40.92
15 3408 i 13.20  315.11 i 0.99
20 31428 i 12.26  375.08 .1 11.08
M 3L 2 11.22  374.66 .19 41.00
19 M .26 70,21 373.85 .80 41.02
250 3N 28 §9.21  373.%2 K 4107
L33 37238 .30 £7.28  372.08 B2 1.3
31 32 L300 7 85.32 370.82 .82 41.18
(40 368.80 .30 63.29  ,369.83 .81 4n
A1 38834 .28 §2.25  369.14 .81 11.13
43 36918 .29 61.23  369.15 .81 41.22
A4 36913 21 60.21  369.14 .81 a.n
46 369.35 i §9.21  369.39 .88 14.42
A5 389.28 .26 58.25  369.26 .18 41.51
A5 369.46 2 571.29  369.72 81 41.55
AT 370,00 .29 56.32  370.59 .82 41.59
A5 370.67 .30 55,31 371.54 .62 41.86
45 370.88 A1 53.29  310.% B4 40.84
46 37256 .33 51,23 373.85 .85 10.84
A4 30T K} 18.23 315.13 .82 10.12
A7 37453 .33 48,26  376.02 .79 40.38
L3 35t B 41,31 376.34 .78 40.59
.28 .28 46.33 . 11 10.63
2 e 2 45,33 .y 15 40.73
A5 37612 U 433 M. 15 40.51
BIEEIEN Y] i) 3.3 316.82 .16 40.35

RIEEEETEN )] Nl 42,28 3641 18 4039

B2 KE3
i 13
10.83 40.51
40.79 40.56
40.84 40.62
an 1054
40.66 0.4
40.11 £0.47
40.72 40.49
0.172 40.48
40.67 40.44
40.58 40.36
40.73 40.51
40.39 40.37
£0.67 4045
40.65 40.41
40.60 40.36
40.57 40.35
0.5 40.32
40.58 0.35
40.52 0.29
40.50 40.28
40.47 40.24
40.91 4087
40.92 40.69
.17 40.54
40.87 40.63
40.78 40.55
£0.74 40.51
.74 40.52
40.71 10.48
10.78 40.55
40.66 40.63
40.78 40.54
40.81 40.59
40.87 40.64
11,02 10.79
40.58 40.75
40.80 40,67
40.92 40.70
41.00 0.7
41.06 40.83
1.1 40.98
41.30 41.01
41.32 41.09
41.38 1115
41.65 1.4
40.63 40.40
40.63 40.38
40.51 40.28
40.35 39.92
40.38 §0.18
40.42 40.20
40.51 {0.28
40.30 40.08
10.14 39.92
40.18 35.97

B4
3]

40.98
.92
40.98
40.50
40.79
40.84
40.86
40.88
40.61
0.7
40.87
40.13
40.81
0.15
40.12
0.1
40.68
0.1
40.66
10.68
40.61
41.03
41.08
16.91
41.00
40.91
40.88
40.838
40.86
40.93
41.00
40.80
40.91
41.01
41.16
41.10
LN )
41.01
41.15
.20
41.36
i1.44
41.47
41.53
41,79
§0.77
40.76
10.61
40.29
4052
£0.87
10.65
0.4
40.29
0.3

KB
4]

163.45
163.28
163.50
163.19
162.75
162.94
162.99
163.00
162.79
162.48
163.05
162.46
162.80
162,67
162.49
162.40
162.34
152.43
182.20
162.14
162.00
163.72
163.79
163.20
163.57
163.24
163.07
163.08
162.98
183.26
183.57
183.21
163.39
163.58
164.19
164.01
163.12
183.81
164.13
164.35
164.98
165.32
18543
165.66
166.71
162.65
182.61
162.15
160.71
161.65
161.83
162.18
161.33
160.69
160.98

0B
/s

.88
.98
.98
97
9

88
97
91
.81
.88
97
97
81
9
.98
91
.98
91
81
91
.98
.98
.98
.58
.98
91
.98
.98
.97
.98
.98
.98
.98
.98
.98
.9
.98
98
.98
88
98
.98
.38
.98
A1
.88
97
97
91
41
91
97
81
97

180
¢

318.20
37817
8.4
317.39
1791
371.92
37166
371.58
748
31188
311,51
3711.51
311.61
371,26
37715
376.90
3.8
376.78
a1
.07
375.88
7.4
746
.11
977.28
311,32
KRy
7.0
3T1.46
NN
37754
3128
71.82
.13
371.69
311.80
7.6
n.n
317.92
37815
378.08
31644
378.52
378,78
37834
376.28
318.12
37805
311.58
317.96
317.88
317.80
et
311,18
371,38
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E2SLHER, IF

RE = 405

‘ -

B = 1.9
H3 = il
TCW =100
ItN -L'!t’-.z

124,00

138,35
152,71
153,90
185,90
194,19
208,38
230,30
241,50
255, B3
276,20
234,53
98,90
- -v ~e

l‘ Lh‘

3Ll.uy
338,80

&1,

Snngie e
L Ery
non

TEN =981

1'. .9\’
194, 10
208, 30
230,30
241,50

neg o

LoD
270,70
284.du
298,499
3.2
-L,.GJ
R0

A\L,,_l

a3

193

EH3 a,00
{

£403
¢ {W/E)
O {W/CH"
R
HED

(&
279,468

S
258,77

.
299,33
L3 kL
?/.Jd
"
ERA

2+

-
3

w

299,y

nat ho
299,08

299,01
200 T/

277 e

798,59
Ll‘dnéd

298.3?
299,01
29%.15
299,18
299,15
239.4%
295,42
301,07
299,98

—
e

SR i ) B o ) 4

e i = L IR v I a e JUS I onr e s
Q O CO D0 CG D0 -0 1O D 0 -0
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306,70
304,79
J04, 44
J0&, 53
J02,44
300,07
299,40
299,28
286,08

A

" il
298,79

[ RSN RS el

=355, 1
= 1.9

HEZ
{C
304, 89
306,58
304,82
304,53
306, 33
302,30
299,88
299,28
299,15
293,54
298,67
298,60
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298,50
ﬁo .dé

..u
238,68

298,462
298,74
299,13
299,03
299,59
05,15
308,38

14,91
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-

. a-’

i£3
(C)
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32,73
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305,92
300,99
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noG

o 4P i
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298,72
298.91
298.79
298,67
299,63
298,55
2 ?.25

300.49
305,20
333
307.79
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A5
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316,32
308,82
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h
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02,03
qu.Lq
uAJ BD

\)Au’io

{(K6/S
(§/CH
{K¥)
{€)
HED
iCl
321,72
323,44
321,22

320,74
320,94
31,91
34,14
298,31
”QS.ZS
299,15
'98.,L
298,99
298,82
798,94
299,01
298,94
798,89

299,01

299,35

3“0.]~

CInXL 12
;
31u.82




— 1756 —

) it TEECTATIDE
TEIENA | BALL TEMFERATURE TAB. A30.1
- Piwpn tE '

ROD 1 HEATER  DIR A

£ =177.55
B = 14,58 2
HE = 0,00

1

=

[

Le HEQ Hez HES
h it {C} {C) {
t.e UL IS TS S ) A J41,55
23, 298,04 302,74 MI40 0 32L49 148,58
33 Wi e 325,80 241,88
35 o906 3097 321D 140,81
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Fa—,“ HET LAT
AR A 5 i
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81
4]
1B
Be

Il

109.78
H7.84
105.93
103.95
102.95
101.94
100.91
99 81
98.85
97.86
96.69
85.93
93.97
§1.94
89.89
8g.87
87.47
86.92
85.98
B4.88
83.98
82.98
81.%6
19.90
17.89
15.96
T4.98
13.98
12.58
71.91
10.92
69.30
68.88
67.89
£5.97
£3.98
61.97
60.94
59.91
58.87
51.88
56.91
55.91
54.99
53.99
5197
49.92
i1.81
4.4
15.99
45.01
14.01
£3.01
41.99
40.98

3.07 e

KLWA

21.1 ¥jen"2

20.9 W/en™?

123.9 1%
33481,
1021 RES21
¢ f
387.96 .39
390.24 .38
383.29 3
395.65 21
396.61 .22
337.39 .19
397,62 By
398.21 19
396.98 23
395.61 .28
385.01 .32
393.69 .36
/N A5
389.17 .8
388.39 51
387.95 .56
387.94 .55
38811 Rl
388.30 .56
388.45 .54
388.59 5%
389.09 A3
389.18 45
380.39 .39
390.77 .32
380.83 .35
390.56 .38
389.53 .45
380.32 .58
387,45 A
385.53 .86
383.59 1.02
380.96 1.20
377,69 1Ly
313.86 144
369.31 . 1.4
364,91 1.32
363.23 1.
360.86 1.21
359.34 113
358.21 1.1
351.09 110
355.45 1.03
354,81 .98
3319 91
352.79 !
351,89 51
350.57 .32
349.92 .25
349,71 20
9.4 .18
349.75 .18
349.58 .19
350.06 il
350.07 L3
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Jiat
B2
[9:11
0B
Fe

z Al s

= 580

B 0 /2

= 2.0 R/en”2

= %% a/s

= 183.0
biw2] BES24
¢ I
386.60 .22
388.58 .23
380.41 2
392.45 20
393.28 Ry
383.96 4
384.10 13
384.83 B
334.28 .16
393.24 .18
392.88 .20
381.59 22
389.79 .25
368.62 .21
387.56 .26
387.2 N
386.97 .22
387.07 i
386.88 20
387.53 20
386.94 .20
381. 48 .20
367.77 20
388.21 .19
387.66 19
381.62 vl
367.12 .32
385.64 .39
384.85 48
38315 .60
382.73 .61
380.65 .13
3.2 18
376.48 .80
3.0 .13
3671.95 .18
363.98 .1
362.13 .68
360.53 .68
358.45 .65
351.76 .62
356.63 A1
354.81 .53
354.52 .52
353.46 A8
352.38 Al
111 B
350.21 .28
350.01 22
349.63 Y
349.39 Bt
349.60 Bt
349,69 .18
349.98 .21
350.20 21

1

112.43
110.49
108.58
106.60
105.580
104.58
103.56
102.52
101.50
100.51
89.54
98.58
96.62
94.59
92.54
91.52
90.52
B9.57
88.61
87.83
85.63
85.63
84.61
82.5%
80.54
18.81
11.63
16.83
15.63
14.62
13.51
T2.55
71.53
10.54
£§.62
66.64
b4.62
63.5%
62.96
61.52
60.54
53,56
58.62
57.65
56.64
54,62
52.51
50.56
43.59
48,64
17.66
46.66
45.86
4454
43.61

022
¢

385.13
3§7.08
385,46
392.82
38425
395,54
396.53
388.05
398.03
387.18
397.2%
396.08
384.01
392,11
38059
389.43
389.38
388,71
388.45
388.13
388.01
188.14
388.05
389.49
380.22
330.56
381.18
390.4¢
80.47
380.00
188.57
388.26
386.28
384.36
3719.70
314.72
368.54
387.21
384.28
363.49
362.16
360.18
356.81
357.86
356.22
354,71
353.08
352.07
kYY)
150,66
350.12
350.02
39,85
349.95
L5
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JoLoz, 1987

E198.D4t

TEGENA 2 - PLOID TENPERATORES
TEMP FLOCTOATIONRS

PROBE 2

RHs22

14

e b b e b e e

.26
33
.39
41
3
21
22
.16
12
13
1
23
33
Rt
AT
.53
54
.55
51
.56
54
.54
51
AT
.38
RH
.3
.30
.34
Rt
5
87
.86

02
3
53
49
i0
36
n
i
]
2
18

B
.98
B4
.59
.48
31
.21
19
Bt
11
12

1023
¢

384,46
385.95
388,16
390.61
391.89
382.84
39347
394.83

R LIN )

3922
KELVE]
395.17
38187
390.3¢
389.13
388.51
388.19
387.90
387.50
387.40
387.02
387.10
1.1
8177
387.85
388.03
388.06
387.56
387,12
386.43
385.85
384.75
383.61

. 361,58

71,82
373.28
368.43
365.85
364.90
363.03
361.83
359.81
358.52

RHS23

14

B0

355.95
353.79
352.48
351,39
350.98
0.2
349.81
343,83
349.65
H.U
349.68

U
.26
.28
.29
.28

.25
23
.12
2
.23
24
.
.30
31
.32
3
.3
28
21
.26
.26
.26
.16
.25
.15
25
.21
.32
.38
Al
.55
R
.1
.81
84
i
14
RE
Al
13
.66
.83
62
58
RY)
Al
A0
3
32
.28
.26
.23
2
21

125
3

UL
108,16
107.25
195.21
104.27
103.26
102.23
101.19
100.17
99.18
88.21
97.25
§5.29
93.26
81.21
90.18
88.19
86.24
87.28
8.3t
85.30
B30
83.28
81.22
18.21
1.8
76.30
15.30
74.30
13.28
12.24
7.22
16.20
69.21
61.29
65.31
63.28
62.26
61.23
60.1%
$9.21
58.23
51.29
56.31
55.31
53.28
5124
9.23
48.28
1.3
46.33
5,33
44.33
4.3
2.8

1025
¢

385.81
38788
390.19
392.56
393.63
38467
395,33
396.31
395.94
385,03
384,65
383,48
381.75
380.47
188.7%
386.30
387.96
387.85
387,80
387.74
387.38
387.89
387.96
388.97
388.86
389.46
386.86
388.34
387.50
386.75
38589
38387
382.44
380.09
ILTS
389.75
366.69
36485
3831
361.03
358.13
387.79
356.74
356.30
355.04
353.26
351.97
350.70
350.31
349.92
349,53
349.70
49.83
349.80
9.0

RHS25

4

1
.19
.80
.80
i
B
At
16
16
.80
18
18
1
.83
.83
.82
.80
18
.80
80
.81
.82
.81
18
4
12

S

s e e bt b b b

.85
84

13
18
Mi
39
i1
55
51
i
12
i
25
21
22
16
1§
10

K
.95
.85

.18
76
N
At
Rt}
Ry

TAB. AS53
WAl i
I 11}
41.45 -.10
01.23 .10
11.18 -.09
1.6 -.10
41,61 -.09
41.5% -.08
11.58 -.08
42.25 -.09
1.2 -.10
11.33 -.09
1.4 -.08
.41 -.08
.43 -1
11.39 -.09
1.3 -.09
11,63 -.10
£1.58 -0
.61 =10
11.55 -.10
41.62 -.10
101 -.10
41.86 -.08
1,56 -.09
41.98 -.09
41.56 -.08
1.6 -1
11.85 -.10
41.58 -.10
41,65 -.10
41.78 -.10
41,84 -.08
42.04 -1
2.5 -.08
11.69 -.10
41,29 =10
1.1 =10
1.7 -.08
1.3 -.08
1% -.09
41.30 -.10
it -1
41.% -.08
1.2 -.09
.44 -.09
11.48 -.08
1.3 -.10
41,42 .10
147 -.09
0.4 -.09
1.5 -.09
1150 -0
11.62 -.10
41.68 -.08
41.68 -.18
1.1 -.08

HE3
kR

41.05
40.84
40.79
4.0
41.22
4118
i1
i1.84
40.81
10.92
1.0
1.0
41.04
40.99
40.95
4.4
1.3
4.
111
41.22
4.3
41.45
41.15
41.51
41.15
41.48
11.45
4.1
i1.2%
i1.48
1.4
i1.62
i1.82
41.28
40.88
.72
40.87
40.91
40.94
10.90
1.0
40.84
40.91
11.04
41.08
40.917
41.03
4107
41.03
.12
1.1
4121
41.28
41.28
41.32

KB4
14

41.49
4.2
1121
[
41.65
4158
i1.81
i1.28
.29
41.35
41,46
.43
{141
1.4
1.3
41.67
41.66
£1.66
41.60
41.65
L]
41,88
41.58
42.00
41.58
41.90
11.88
41.61
41.66
41.81
11.86
12.05
42.28
i1
4130
41.15
1.28
113
41.36
1131
4145
11,36
.3
4146

41.56 -

41.38
.44
41.48
41.45
41,54
41.53
41684
1.1
in
(A0

B
4

123.90
123.28
123.08
124.57
124.38
124.19
124.26
126.128
128.34
123.5¢
123.82
123.76
123.84
.n
123.52
124.44
12431
124.41
124.22

12440 -

124.66
125.08
124.20
125.48
124.18
125.16
125.08
124.26
12441
124.90
125.04
125.61
126.22
124.58
123.38
122.91
123,44
123.45
123.55
123.42
123.79
123,51

123.44

123.85
123.98
123.63
123.80
123.94
123.82
124.08
124.04
124.39
124.58
124,58
12489

Ik}
/8

.99
98
.98
RL
.99
.99
.93

.98
.99
.96
9
.99
.88
.9
.99
Rkl
RE
.98
.48
.59
R
.98
.89
.98
.89
.3
.99
.49
.99
.98
.99
1.00
.93
99

.93

.99
.98
.98
9
99
.9
.99
.49
99

.98
.9
.99
.99
.99
.99
.99
.99
.48

B0
[

371.2%
371.58
37189
78,31
378.40
378,69
378.9¢
379.62
379.21
L9
37918
376.84
37871
378.52
378.84
379.20
319.31
379.65
379.79
379.83
379.26
379.5¢8
379.78
319.86
379.53
319.82
380.07
319.50
178,88
380.09
380.24
380.68
380.55
380.64
380.05
ERY
380.04
319.98
379.96
379.66
318.81
38.17
379.84
378.64
379.50
379.57
319.93
379.67
379.88
379,79
379.78
379,89
360.04
841
380.95

— 68} —
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181
[}
4]
B
Be

121

109.83
107.85
105.93
103.95
102.95
101,95
100.92
99.88
98.86
91.81
96.90
95.94
93.98
81.95
89.88
86.88
67.08
86.82
85.97
84.99
83.99
82.99
81.97
19.90
71.90
15.97
74.99
73.98
12.98
11.98
70.94
69.90
66.83
67.90
£5.98
64.00
61.97
60.94
58.91
58.90
51.90
56.94
55.98
55.00
50.00
51.98
43.93
1.9
46.95
16.00
15.02
4.02
43.02
2.0
i0.97

ERTEN TR TERYENT]

3.0 m

FEEN

21.3 Hi/en"2

Sl Hjew”2

3.0 kN
33283.
i)} RES21
y I
396.713 .30
397.86 .23
398.97 .21
399.58 .29
198.84 .30
398.33 37
396.76 AT
394.52 .60
38366 .18
391.52 .86
380.60 .98
386.71 1.07
381.61 1.26
376.82 1.4
313.54 1.3
371.36 1.40
370.03 1.42
367.95 1.51
366.60 1.48
366.35 1.46
363.59 1.48
362.591 1.46
361.96 1.45
388,62 - 1.3
357.09 1.08
353.71 .93
351.53 B4
350.57 .83
349.13 1
kEEN 1) .81
345.88 .83
345.00 .85
344.23 .81
343.02 I ]
KINBY) .12
340.54 .58
338.40 A
339.94 .36
338.51 3
335.38 .32
335.09 .3
339.60 .36
338,67 A3
339.96 A
340.43 .56
341.35 .66
342.51 .18
344,69 .18
346.01 .18
347.50 18
348.83 .83
350.28 .81
351.61 .Y
352.53 1.05
35478 1.13

124
pIc
82
]
i}
Pe

[T TR TR TR

1

1024
4

395.38
385.81
396.27
386.34
385.42
385.06
384,03
382.11
381.16
338.62
386.96
385.71
38103
375.55
2.3
102
369.21
367.80
365.83
364.58
363.63
362.32
360.65
358.48
356.31
353.89
351.95
350.28
ELERU
1.9

Al w
071

0 Hjer”2
21.2 ¥fe"2

9T,
60.2

/s

BHS24

I

595

FLEN)N
344.33
43.98
342.26
LY
338.94
140.46
340.10
340.00
339.82
340.18
340.21
340.64
340.81
342.06
LU
5.
6.4
1
49,17
350.28
350.90
352.59
3349

A1
15
15
18
.23
.29
.3
A2
A8
52
.56
.59
.66
.1
.80
8
82
.83
.80
i
.
i
18
84
8
.98
97
.58
93
.81
.88
.82
12
.65
A8
36
.28
21
20
18
.18
.11
25
28
L3
A
.62
.18
.81
80
87
1.6
1.0
1.08
1.05

m

112.48
110.50
108.58
106.60
105.60
104.60
103.57
102.53
10151
100.52
93.35
98.59
96.63
34.60
92.54
81.53
90.53
89.51
88.62
87.64
B8.64
85.63
B4.62
82.55
80.55
18.62
17.684
76.83
75.63
T4.63
73.58
12.55
71.54
10.55
£8.63
66.65
64.62
63.58
62.56
61.5%
60.5%
58.59
58.83
51.85
56.65
54.63
52.58
50.57
49.60
48,85
47.67
16.67
45.67
44.65
43.62

1022
[y

385.35
396.21
397.43
389.08
198.88
189,38
399.36
198.03
388.02
396.03

384.22-

393.08
368.43
382.33
3194
316.61
374,88
313.66
371.28
369.14
366.18
366.80
364.20
362.78
360.78
357,38
355.31
354,38
352.90
351,20
3014
U5.15
.53
346.19
FLE
.20
340.38
340.67
34020
339.95
339.82
339.74
33832
338,89
338.91
340.54
340.78
.47
343.18
HL
345,48
345.52
34820
349.33
350.99

15:34:57

JOL01,1987

1§190. D&Y

TEGENA 2 - FLOID TREPERATURES
TEEP FLOCTUATIONS

PROBE 2

RES22

I

.16
18
By
13
12
15
22
il
A4
.55
.68
.83
L1
1.3
Ly
1.4
1.4z
1.46
1.5¢
1.41
1.51
1.51
1.53
1.5%
1.44
1.26
1.1
1.06
Rl
.90
i
.86
B4
87
8BS
.80
.65
.53
A8
.38
K]
28
.28
.30
.38
A
.68
.80
.83
B4
87
.93
41
97
1.00

1023
C

394.25
394.68
395.52
386.46
386.02
396.18
396.10
394.85
394.56
393.12
391,77
390.4
386.43
318060
377.90
37584
373.83
L
369.73
369.02
365.64
365.89
364.02
361.92
359.62
356.88
355.78
3%4.01
352.12
351.51
349.72
38.82
34746
345.25
344.02
2.3
3M0.81
LY
340.54
340.25
338.98
340,15
339.80
340.23
338.93
34088
ML
KLER
343.59
U5
348.01
KEYBRCK]
U768
349.66
350.80

RHS23

4

i)
U
24
A
23
i
.26
.30
37
Az
AT
.53
.61
.68
RE
.81
R
R
.83
8
.19
Rl
.18
19
.84
.82
.82
.86
84
.85
.96
94
87
.83
.68
54
A2
36
34
.29
i
.25

11

.26
.28
1)
A6
58
.66
R
.80
.80
.83
1.01
162

125
2

111.15
108.17
107.25
105.27
104.27
0.2
102.24
101.20
100.18
99.19
98.22
97.26
85.30
93.21
81.21
80.20
85.20
88.24
87.28
86.31
85.31
84.30
83.28
61.22
78.22
11.29
16.31
75.30
430
13.30
12.26
11.22
1.2
6%.22
67.30
65.31
. 63.28
62.26
61.23
60.22
59.22
50.26
51.3L
56.32
55.32
53.30
91.2%
9.2
48.27
.32
46.34
8.3
4.3
43.32
41.28

1025
¢

395.32
396.07
397.01
39781
397.40
397.20
3196.9¢6
395.02
384,65
182.76
380.68
388.52
384.38
379.69
375.06
313.52
371,64
189.12
368.34
367.57
365.28
384.22
362.87
360.67
358.50
354.81
353.78
351.68
350.66
348.98
348.12
347.16
315.95
344,65
34287
340.99
340.09
340.52
340.09
339.88
3.1
#/N
339.67
340.21
4011
LY
178
343.95
345.26
346.15
346.66
348.62
350.03
350.28
352.43

TAB. AS%4

RiS25

4

A
18
19
.18
i
.80

.81

.91
1.02
1.07
1.14
1.21
1.32
1.4
1.40
1.47
1.45
1.47
1.48
1.44
1.44
1.45
1.46
1.49
1.53
1.58
1.51
1.53
1.48
1.47
1.46
1.43
1.4
1.28
1.12

91

A7
.83

.19

15

A

.16

.18

.18

.83

91
1.07
1.20
1.21
1.31
1.3
1.51
1.52
1.59
1.61

KA1
ki

41.89
42.00
i1.90
41.98
42.20
2.2
2.1
2.3
2.4
42.31
12.42
42.52
12.60
42.46
42.48
42.54
42.59
2.1
42.65
4.7
42.39
i2.52
42.40
42.65
42.61
42.66
2.21
42.26
2.3
42.31
2.3
42.39
i1.41
42.31
.3
2.4
42.36
.43
1.4
2.4
12.51
4.3
42.54
42.56
42.55
42.52
42.52
42.52
42.65
12.51
42.66
12.42
2.32
42.29
42.38

KE2
ki

-1
-.09
-.09
-1
-.10
-.10
-.10
-1
-.10
=10
-.18
=10
-.10
-.10
-1
-.10
-.10
-.10
-.10
-.10
-.08
-1
-.19
-.10
-.10

-1

-1
-.10
=10

-.10
-1

-1

-.10
-1

-.10

-1
-1
-.10
-0
-1
-1
=10

NEY
ki

.10
10
A0
.10
.10
10
.10
18
10
10
.18
10
10
10
10
A0
10
10
10
.18

.1t
1
10
1
10
B
.10
18
10
10
.18
10
10
10
10
1
Bl
10
1
10
10
10
10
10
10
10
B
Bl
10
10
10
10
0
10
.10

B4
i

11.93
42.03
41.82
41.98
12.22
.14
42.31
42.38
42.50
12.35
11.46
12.5%
42.64
42.49
42.51
42.51
i2.61
42.13
42.66
[V ]
2.4
42.55
i2.44
42.67
42.63
42.66
2.1
42.28
4.3
42,35
42.34
42.38
12.43
42.33
42.40
2.4
12.40
i2.46
.4
42.49
42.84
42.45
42.56
42.59
42.51
42.54
12.54
12.54
42.6%
42.53
4.7
4243
42.38
12.40
2.4

B
¥l

83.52
64.04
83.63
83.98
B4.43
B8
84.68
B4.76
64.98
§4.67
64.88
85.07
85.25
£4.55
B4.98
85.11
85.20
85.43
85.31
85.45
84.63
85.08
84.83
85.33
8.4
85.35
84.48
84,85
84.67
84.68
84.64
B4.78
84.85
84.64
84.76
84.84
8476
B4.89
8.91
84.94
85.08
84.83
85.10
85.15
85.12
85.07
85.08
85.07
85.34
B5.04
85.37
64.87
84.88
B4.79
B4.78

1]
/s

.97
.98
.88
.98
.98
.98

.98
.98
.98
.9

.99
.98
.98
.98
.98
.99
.99
.98
.99
.99
.99
.99
.99
.99
.98
.93
.98
.98

.98
.98
.98
.99
.38

.58
.98
.88
.88
RE)

.98

.99
.93

.99
.99
.98
.99
.89
.89
93
.58
.58
.98
.98

180

314,53
kil
313.52
L
373,88
374.16
314.04
314,08
3149
h
FIERY
374.28
LI
L
37418
31387
KA
IR
313,84
373,97
338
3T4.00
313,85
37403
3.
KL
kiR
313.53
313.76
373,48
373.68
313.76
R
373.82
37370
373.91
373,61
3419
373.99
3T4.04
I8
373.85
373,69
173,63
3.9
374.26
31319
373.99
374,02
KRB
KIENY)
7391
mn
373.99
mn

— 98l —




121
181
i
1)
B
fe

m
88

40.90
1,86
12.89
13.89
4487
45.83
46.19
an

(LRI
51.82

5.87
54.85
55.80
56.78
5115
8.1
53.14
60.76
61.82
63.87
£5.81
61.15
68.13
65.13
10.76
11.82
1287
T3.88
T4.85
15.82
.15
19.12
g1.82
82.87
83.87
84,84
85.80
86,71
81.14
8812
89.12
91.80
93.8%
85.78
96.15
$1.12
$8.70
99.71
100.14
101.80
102.83
103.85
[LEAY
101.70
109.68

R TR TR TR TRNY)

3.10 B
3U3C
B Bfer2
21.5 W/en'?
85.1 k0
33010,
{wa RHS21
[y I
39548 1.31
91,14 1.13
19845 .93
100.22 .83
401.20 .61
402.45 .53
£02.88 R
403.51 31
£03.24 )
402.33 .36
401.65 A3
400.68 Kt
402.01 46
402.04 .50
40153 4
401.19 AT
- 401.95 51
402.26 .51
402.04 49
404.83 A3
405.39 .31
106.85 .33
407.34 .35
107.12 .38
401.36 RH
406.87 .54
£06.15 .64
104.97 .15
403.46 3
401.41 1.09
38711 1.39
391.50 1.58
188.05 1.1
385.89 1.80
382.89 1.88
361.68 1.4
379.50 0 2.03
.23 .12
378.02 .12
315.11 2.22
375.03 .11
371.90 2.25
368.47 .11
363.92 1.90
362.16 1L.72
360.73 1.50
358.68 1.34
357.30 1.18
355.57 .91
353.51 .89
352.00 .85
350.41 .80
347.80 .85
345,93 .85
343.51 .81

124
b
A2
QH
0B
Pe

(LT TR T TR

-1

102
¢

392.54
383.91
395.39
396.68
38782
398.80
398,18
399.81
400.15
100.33
393.93
389.43
400.27
400.51
400.30
0047
400.56
400.78
400.81
403.26
402.97
404,16
403.99
103.73
403,50
402.92
402.69
400,94
399,97
88,41
394.64
389.13
387.08
384.52
381.35
379.58

Al m
1181

21,7 Rfer2
0K/l

.86 /s

8.5

RHS24

4

.92
.83
.18
.68
51
.46
.38
.28
19
18
21
)
2
il

Bt

378.93 .

376.82
375.68
374.55
KIERE
37115
367,01
363.89
361.63
380.15
358.12
356.15
355.55
3312
351.69
349.81
MW
346.30
343,87

.18
0
2
.2
i
.18
18
.U
.2
3
A48
.58
10
.83
.84
103
112
1L
IRy
1.2
1.22
1.30
.U
1.20
1.24
1.2
1.28
1.28
1.9
1.4
1.4
142
1.3
1.32
1.2
1.20
11
Rl
N
.80

122
B

43.9%
44.51
45.54
46.54
41.52
4848
5.4
50.42
52.38
5447
56.52
51.50
58.43
55.43
60.40
61.3%
62.39
63.41
6447
66.52
66.48
70.40
1138
12.38
13.41
7441
15.52
16.53
77.50
18.47
80.40
82.38
8.4
85.52
85.52
B7.49
88.45
842
90.39
81.9
.
9445
86.51
88.44
99.40
160.37
101.35
102.36
103.34
104.45
105.48
106.50
108.42
110,35
1.3

122
4

399.38
401.23
402.59
403.11
403.38
403.30
403.32
403.08
402.28
401.58
400.44
400.97
401,01
401.63
401.91
401.86
402.72
403.34
403.49
405,94
406.32
405,46
406.29
405.57
404,45
40336
401,54
389.30
397.85
394,60
380,16
386.36
381.90
380.23
378.13
318.30
316.31
374.50
373,82
3
370.85
387.57
363.00
359.38
357.80
156.89
355.09
352.9%
3179
350.03
347.98
347.00
M4
34447
KLV}

12:20:38

J0829,1987

H168.DAT

TEGERA 2 - FLOTD TEMPEBATORES -

PROBE 2

BES22

1

R
Rl
.69
.55
A4
.37
.3
1]
.38
A8
.51
.82
Nt
.52
.51
50
.51
46
Ry
il
[}
43
.58
.65
Rl
.93
1.08
1.26
1.4
1.80
1.81
1.90
.0
1.08
2.1
2.23
2.26
.34
.3
1.42
2.8
.23
1.90
1.53
1.3%
1.18
1.09
1.4
91
.85
.98
R
.9
Rk
.68

TEHP FLOCTOATIONS

1023
c

W13
397.80
389.08
3199.21
100.14
400.38
400.47
400.26
400.09
399.63
389.12
398.95
399.97
400.32
400.50
400.65
401.20
401.54
401.66
103.74
403.40
403.42
403.09
402.23
401.53
100.49
398.48
397,87
385.58
392.39
386.47
384.29
380.21
378.80
378.03
3614
37458
313.88
37196
370.5%8
376.08
366.97
363.711
359.23
157.68
356.58
354,60
383.18
352.50
350.21
KLY
45
.M
344.62
KLV T

RHS23
4

it
.64
51
A1
.33
.34
a2
30
3
i
1
A1
.3t
31
31
3
3
B
3
.3
Y2
40
.49
.56
.65
.15
B2
.69
.86
1.02
1.06
L1
1.18
116
115
L
L
119
116
1.20
1.18
1.2
1.35
1.38
1.3
1.33
1.30
1.22
1.12
102
.95
R
10
.53
A

125
1

42.22
43.18
4.2
4.2
46.19
41.15
8.1
48.08
51.06
53.44
55.19
$6.17
51.12
58.10
59.07
60.06
61.06
62.08
63.14
65.19
67.13
69.07
10.05
71.05
72.08
13.14
74.19
15.20
16.11
1m.u
19.07
81.04
8.1
84.19
85.19
86.16
87.12
88.08
88.06
90.04
91.04
§3.12
95.18
97.11
98.07
99.04
100.02
101.83
102.06
103.12
104.15
105.17
10708
109.02
111.00

1025
¢

396.18
337.36
398,43
399.23
£00.39
401.33
401.20
401.41
401.19
400.82
400.21
399.83
100.77
00.713
100.73
401.09
01,37
401.52
401.78
404.22
404.42
405.03
105.24
104.43
104.39
403.57
401,41
401.02
398.82
3§6.93
352.60
387.83
383.09
382.11
379.83
3872
kTR
315.28
374.93

TIT.08

32.17
369.35
365.30
361.92
360.13
358.59
356.34
354.1%
353.0
353.86
349.74
346.44
.11
345.08
LT

TAB. A55
RHS25 HEL RB2
i H i
151 . 42.70
1.38 A7 12.66
1.26 Ry 2.4
L 07 42.66
1.00 01 2.9
82 01 42.90
.88 07 42,87
.64 .01 42.88
.80 01 12.78
81 07 42.61
.62 01 12.63
.82 R 42.55
.82 07 42.58
.83 .07 12.5
81 A7 42.50
.81 01 42.38
.82 R 2.6
.83 07 42.38
.66 07 an
84 A7 43.36
.85 07 41.31
.81 .01 §3.46
.93 07 4.3
1.00 07 4.3
1.08 01 43.28
1.23 07 43.21
1.36 .07 43.33
1.52 07 au
1.62 01 43.18
1.1 01 4.2
1.84 .07 43.08
1.87 A7 3.0
1.92 07 43.08
1.91 01 [EN A
1.94 07 4.1
1.96 01 43.12
2.00 .01 3.02
2.00 01 43.26
1.97 07 225
2.04 Ril 4.4
2,02 07 3.2
.13 01 43.23
.20 01 43.25
1.16 07 43.28
.12 R 43.22
2.04 07 120.23
1.99 07 3.2
1.86 07 4.1
1.7% 01 3.2
1.85 07 3.1
1.5% 07 4.4
1.49 0 43.25
1.3% 07 43.29
1.16 01 £3.32
1.02 01 43.28

HE3
14

2.3
2.3
.18
42.32
42.51
42.5%
42.50
12.52
2.4
2.2
42.30
42.20
2.1
42.19
2.11
42.05
42.01
42.04
41.82
2.0
42.9%
43.10
42.95
12.96
42.94
42.92
42.98
41.78
2.8
an
2.1
42.65
.14
12.68
an
4.1
42.67
42.90
12.9¢
4.9
42.89
42.88
4250
42.85
12.87
42.87
12.87
42.83
12.86
42.84
42.79
42.91
42.95
42.96
i2.94

HB4
14

-.05
-.05
-.06
-.05
-.05
-85
-0
-.05
-.05
-.05
-.05
-.05
-85
-.05
-.05
-.05
-.05
-6
-.05
-.05
-.08
-.05
-.05
.05
-.05
.05
-.05
-0
-.05
-.08
-85
-.0%
-.05
-.05
-.08
-.05
-.05
-.05
-.05
.08
-.05
-.05
-85
-.08
-.08
-.05
-.08
.05
-.06
-.05
-.05
-.05
-0
-.05

-0

B
1]

85.06
84.99
84.65
84.99
B5.48
85.48
85.41
85.42
85.1%
84.90
84.95
84.77
84.78
84.74
84.69
84.45
84.39
B4.44
84.01
86.39
86.27
86.57
86.27
86.29
86.24
86.21
86.32
85.90
86.05
85.91
85.83
B5.68
85.85
85.72
85.91
85.91
85.70
86.17
86.17
86.34
86.15
86.13
86.16
86.06
86.10
86.11
86.11
86.01
B6.08
86.05
B5.84
86.17
86.26
85.28
86.24

0B
EB/s

.36
.96
.96
.96
A7
R

91
R
.96
.96
.96

.96

.96

.96
.96
.96
.96
97
Ry
91

91
81

91

97

.91
81

91

1

i
.9

91

.56
.96

.96

91
91
91
R
.91
97
97
.97
97
81
91
91
87
.87
7
R
47
91
91

180
¢

376.03
315.41
315.06
315.00
374.55
374.50
44
313.90
3T4.43
KW
KB
3L
375,68
376.03
376.28
376.15
316.25
376.62
376.45
.36
3.
37634
78.21
376.63
378.68
379,08
319.38
379.98
380.37
380.42
380.34
381,02
381.04
380.88
381.06
381.53
38132
381.65
381,72
381.90
382.04
381,87
380.52
380.38
380,19
380.42
380,21
FIERH
380.09
318,60
31920
378.50
319.18
378,96
378.50

— /8t —




18I
0]

431
4K

TBI
08

401
3

121
1)

€a3 €13 € a3 €23 €23 €43 Ead Eu3 Ead €23 €3
=
o

TR TN}

[TERTERTIEY]

298.3 C
LY
20.9 H/ex™?
20.7 Hjen™2
11 11
oD C
3.8 271.62
46.03  3717.78
48,11 376.86
50,13 315.38
52.14 31294
54.20 31207
56,33 370.25
58.39  369.13
60.43  3€9.91
62.45 37040
64.52  372.00
86.62  373.04
66.69  375.49
10,72 376.80
7275 3812
74,84 178.76
76.95  317.86
2983 ¢
.98 /s
20.9 W/en"2
20.7 W/ew™?
1 1621
B C
74,35  376.89
72.21  376.83
7016 375.76
£8.08 37395
6.0¢  372.15
64.06  370.46
£1.97 369.09
T 5984 367.91
51.78  368.68
55.80  369.35
53.75 31115
51.66  372.%3
19.54 31476
{1.51 376.27
5,53 3TR.3
347 37828
41,31 31120

il
Re

QB2
(4.1}

DIC
Re

Q82
QB4

- ML
= 32801,
= 208 Rer'2
= 20.8 H/en?
KHS11 112
4 nE
.32 41.89
30 43.98
.36 46.06
A3 8.08
46 50.08
Rt 52.17
.51 54.28
.50 56.34
.52 58.38
51 £0.40
.51 62.47
.49 64.57
A6 £6.84
a1 £8.67
.30 10.70
.30 72.78
31 74.90
: LT K
= 32801,
= 20.8 H/en"2
= 20.8 /en"2
RES21 122
R
.18 17.40
.19 14.92
.28 72.81
3 0
.39 68.74
A3 66.71
L6 £4.62
45 62.49
A5 60.43
.48 58.45
A4 56.40
42 54.31
31 52.19
26 50.16
158 48.18
20 46,12
28 44.02

1012
¢

373.43
313,04
312.90
373.14
313,18
313.23
372.98
312.95
31145
312.51
312.62
371.55
370.52
370.15
372.48
372.69
370.97

375.15
376.59
376.83
376.01
374.06
312.47
nn
368.97
368.85
36840
3£9.23
370,87
372.5%
374.25
316.87
31754
178,41

I

07:46:35  JOL08,1987  K260.DeT

TEGEHE 7 - FLOID TEHPERATORES

SUBCEANKEL
RES12 1 1 bl RS
BR 1) C 4
S5 339 438 31523 By
553138 46,03 #75.31 .09
B0 3138 4811 31T 18
A8 3138 5013 37353 U
5 338 5214 3708 .25
S8 3.3 5422 370.85 .26
58 3138 56.33 36955 3
543138 5639 36803 18
A8 3138 60,43 369.26 .2
B3 3138 6245 368.63 25
60 313 BLS2 3112 .28
58 3139 86.62  372.36 Wil
J0 5138 6B.EY 37404 .26
B3 33 0T I Wil
5 338 175 31647 1
B4 313 7484 3716.39 B
68 3139 7635 37542 21

i

07:46:35  JUL0S,1987  H260.DAT

TBGENA 2 - FLOID TEMPERATORES

SUBCHANREL
RS2 TN 124 1024 RES24
0 o2 C £
¥ I TV LI .7 S 1
B WL VL B W T BH
3 39 1016 372.88 .20
23 A0 8808 37166 2
.31 A0 6608 3703 L4
R 39 6406 36884 23
A2 3% 61T 367.96 .2
46 48 R9.B4 367.22 18
44 39 5178 367.88 21
46 38 5580 38839 .35
46 A8 ELIS 369.ES .28
46 48 5168 L0 28
43 K 49,54 372.58 35
3 3 41,51 $79.60 .2
K A8 4R3 97506 15
Bl 38 4341 3708 18
Bl A 4131 31446 20

113
&D

11.89
£3.98
16.0
48.08
50.09
52.17
54.28
56.34
5,38
§0.40
§2.47
5451
§6.64
£8.67
70.70
72.79
14.90

13
)

17.00
14.92
12.81
10.73
68.74
66.71
64.62
62.48
60.43
58.45
56.40
54.31
52.19
50.16
48.18
46.12
44.02

1013
¢

3
315.30
315,45
11451
313,11
2.0
0.9
369.38
368.23
368.99
369.52
310,41
112.51
3713.73
31596
376.66
118.61

372.62
313.38
373.67
313.03
N
370.58
368.20
367.96
387.11
367.58
368.28
369.54
371,00
31208
314.34
375.03
375.33

RESHY
i

34
Al
2
1
.33
.36
.34
33
.28
Vi
.35
31
.51
.35
3
.26
il

TAB. ASéa

115
L1

30.31
30.36
30.37
30.36
30.37
30.37
30.31
30.37
30.31
30.37
30.31
30.31
30.37
30.37
30.31
30.37
30.31

125
B

M bt b e b A e ah s b b e b ke e
—
=

125
)

1587
73.58
11.48
£9.40
£7.41
§5.38
£3.29
61.15
59.10
51.12
55.07
82.98
50.86
48.83
46.85
4478
42.69

s

(15
C

375.41
316.54
378.31
31509
313.48
311,97
310.55

369.53

369.43
369.59
370.83
372.18
314.23
375.30
317.36
311,66
317,31

1025

31441
374.85
31441
340
.12
370.46
369.26
367.80
368.04
368.26
3£9.39
370.88
312.48
375.66
375.80
376.33
376.22

RES1S
4

A
11
.22
28
31
.34
KK
3t
.28
32
3
.36
.38
)
.23
1
il

¥R
rg/s

I3
v

1.

1.58
1.58
1.58
1.58
1.58
1.58
1.87
1.58
1.58
1.58
1.87
1.87
1.56
1.5%
1.59
1.59

DIC
i

117.1
78.03
17.89
11.18
17.69
78.02
17.85
17.81

T8I
C

288.30
298.28
298.29
298.20
88.21
288.33
298.11
298.07
298.11
28811
298.16
298.08
19625
28812
297.85
0
2911

— 88l —




T80 = 2985 ¢ MC = 18.7L 08:31:07  JULDB,1987  ¥261.DAT
B = .99 /s Be = 32949, TAB A56 b
QB = 212 Wjew"2 QB2 - 211 H/er2
B3 = 210 Weo"2 Q0 - 211 H/er'2 TEGERA 2 - PLOID TEMPERATORES
SUBCHARNEL
11 I 1t RES11 112 1012 RES12 114 114 7014 RuS14 113 1013 PHS13 115 15 1018 RES1S HFR Be
LR 2 ¢ I L3S C 4 |13 R C s 3 ¢ £ e il [ 4 kg/s K
28.78 51.23 31113 45 49,18 373.58 54 30.33 51.23 374.26 L3 4918 375.48 .38 29.3t 50.21 316.72 .33 1.59 78.€5
28.78 52.18 31574 .48 50.10 373.51 54 30.33 52.18 373.97 H 56.10 375.11 .39 29.3 51.13 375.57 i 1.58 18.87
8.8 5023 31414 .58 52.18  374.43 .64 30,33 5423 312, 36 82,18 3TIM A2 29.31 53.21 3 L4 1.59 1908
18.28 56.33  372.%% .65 54,28 -373.15 .64 30.33 56.33  371.18 I 54.28  372.09 43 29.31 55.31  372.16 42 1.60 19.21
26.28 56,40 371.M2 .88 56.35 3427 .58 30.33 58.40 37089 .30 5.35 31121 43 29.91 5.3 Im2 43 1.60 19.11
8.8 60.43 3114 .69 5§38 s 87 30.33 60.43  370.83 .30 58.38  370.9% 4D 29.91 59.41 371.686 RV 1.60 79.10
28.28 62,44  312.14 .66 60.39 373.99 51 30.33 62.44 312.00 31 £0.39 3706.90 41 29.31 61.427  372.01 A4 1.59 79.22
26.28 £4.52 37464 AT 62.41 I 87 30.33 64.52  372.93 .38 £2.47 371.68 44 24.31 §3.50  373.02 A3 1.60 16.78
78.18 £6.62  376.99 5 64.57 314,75 .63 30.33 66.62  374.90 .38 64.57 373.09 46 29.31 65.60  375.04 A2 1.58 18.85
18.28 68.69  379.08 43 £6.64 373,88 .64 30.33 £8.69  376.%2 .36 66.64  374.92 K1) 29.31 67.67 376.89 .3 1.59 78.98
28.78 £9.71  380.30 .39 67.66  373.61 56 30.33 69.71 3.1 .32 67.66  375.13 R 29.31 66.69  377.89 .36 1.58 76.98
61 = 288.5¢C DR = 787K 08:31:07  JOLGB,1987  K261.DAT
B = .99/ Re = 32040
QB = 21.2Wjex"2 QB2 = 211 %/em"2
QB3 = 210 Wjce”? QB4 = 2101 W/ex'? TEGERA 2 - FLUID TEYPERATORES
SUBCEARNEL
121 1 1021 RES21 i 1022 RES22 124 124 1024 RES24 123 1023 RES23 125 125 1025 RESZS 1434 TB1
3 3} C £ 33 ¢ 4 33 pB ¢ 4 pB ¢ £ 52 BB [ 14 Rfen™2” €
.93 B6.96  375.40 .35 £9.61 378.09 Al 1.21 66,96 311.72 X B9.61°  373.88 .33 1.80 68.28 348 81 21,07+ 298.50
39 66.09  374.30 37 £8.74 316.97 25 1.21 66.09 31126 .32 68.74 3130 35 2.60 67.41 373.79 .61 2110 298.80
3.9% 64.06  372.65 AT §6.71 375.20 L3 1.7 £4.06 301 .33 66.71 . 371.85 .35 2.60 £5.38 31218 A8 21,18 298.51
3.93 61.97  371.28 57 64.62 134 BT 1.2 £1.97 169.21 .30 §4.62  370.6% 37 2,60 63.28 370.75 B4 2.2 298.54
93 59.84 370.45 .60 62.49 371.68 53 1.1 59.84  368.88 .26 62.43  369.62 38 2.60 61.16 369.73 83 21,22 18897
3.9 51.78  370.94 82 60.43 370.57 E5 1.71 57.78 369.20 .29 £0.43 368.96 X 2.60 59.10 369.63 85 21.24  296.60
1.93 £5.80  372.00 .59 58.45 37053 .85 1.2 55.80  370.05 el 56.45  389.29 33 2.60 57.12 370.64 .87 21,20 29889
1143 53.7% 37378 AT 56.40 37128 R 1.21 5315 I .35 56.40  369.78 31 2.60 55.07 311,31 A7 2116 288.87
3.92 £1.66  376.59 38 5431 37310 WA 1.26 51.66 313,25 38 31 311 40 2.5% 52.98 A13.U .85 21,15 298.93
3.93 49.55 37840 31 52.20 376.10 43 1.27 43,55 374,68 .35 52.20  377.66 .39 2.60 50,87  315.21 B4 2112 298.95
1.9 4850 318 .26 5116 376.62 38 1.21 4851 475051 32 .16 373.85 .38 2.50 49.E3  376.18 8 2137 288.84

— 681 —




181 2988 ¢C D1C 1961 08:57:56  JOL08,1887  K262.DAT TAB, ASEC
U] 98 v/s Re 33089. I

it = 215 W/es™? QB2 - 21.4 K/en"2

GE3 213 B/ex"2 Q4 21.4 ¥/en"2 TEGENA 2 - FLOID TEMPERATURES
FEOBE P1 SUBCEARNEL
1 hSu 111 RES1Y 112 €12 RES12 114 14 1014 RES14 113 113 RES13 115 115 €15 RES15 HER ji){8
BR 1 ( I ) e |4 .1 - BB ¢ 4 1) ¢ 4 ] BB ¢ i kg/s 4
21.25 53.26  311.41 .50 5121 374.63 .56 29.30 53.26  374.35 AD 51.21  376.36 45 28.28 5.2 31103 31 1.60 19.64
21.25 54.22  315.63 .58 5217 313.19 .58 29.30 54.22  312.92 43 5211 374.58 A7 28.28 53.200 315.41 A2 1.58 18.20
.25 56.33  3713.83 .1 54.28  313.67 .55 29.30 56.33  371.45 45 5428 373.10 .48 28.28 55.31  373.5 .50 1.58 17.81
21.25 58.33  371.89 .80 56,30 374.20 .59 28.30 58.3%  310.75 A5 56.3¢ 33 RY) 28.28 57.31  372.65 .56 1.58 16.09
11.25 60.43  371.68 .86 58.38  373.01 51 29.30 60.43  370.37 A3 5838 310.10 .51 28.28 5941 371.48 .56 1.58 18.03
1.5 62.45 312.78 .16 60.40  372.38 .61 29.30 62.45 370.93 A5 60.40  970.26 RY: 28.28 61.43  371.78 .56 1.58 78.11
21.25 64.52  374.66 .59 62.47  372.89 .62 29.30 64.52  312.62 .43 62.47  371.08 .52 26.28 §3.50  373.01 50 1.58 18.11
1.2 66.62  376.89 .46 £4.57 .9 .56 29.30 66.62  374.21 A3 64.57 372,28 52 28.28 65.60  3715.13 43 1.58 11.98
21.25 67.66 376,05 .40 65.61 112,45 5 9.3 67.66 . 374.92 Al 65.61 313.75 52 28.28 £6.64 375.71 AD 1.58 11.69
B - 298¢ ME - T8 L (8:57:56  JULOB,1987  K262.DAT
B = .%89w/s Fe "~ = 33089.
1= 215 R/ex”2 QB2 = 214 W/en2 :
R A S TEGINA 2 - FLOID TRNPERETORES
. FROBR P2 SUECEANNEL
1 121 0217 -RESI 122 1022 kES22 124 i 1024 RES24 123 (23 RES23 125 115 1025 RES2E [} TEI
D B2 ¢ 14 B ¢ I BB 3 C K B ¢ E D BB 4 I Biee’?
1.9 64.48 375.18 L4 67.13 37851 24 2.26 £4.48  371.88 38 67.13  313.98 Al 3.5 £5.60 374.96 .78 11,40 298.80
4.93 §4.06  374.06 50 £6.71  376.86 21 1.2 64,06 370.59 41 £6.71  312.22 42 3.60 65.38  373.21 .19 3082 29886
4.93 61.97  371.94 .68 §4.62 37463 4 2.1 £1.97  3£9.29 40 £4.62  370.81 .43 3.60 63.29  3711.23 .85 2072 286.08
4.92 59.84  370.75 .61 £2.49  371.96 .66 2.26 59.80  369.06 .38 £2.4%  369.34 A4 3.59 81.16  370.45 .90 .70 28801
£.93 57.78  371.18 16 60,43 371.06 .82 . 5778 368.€9 4D 80.43  366.62 A4 3.60 59.10  369.62 .83 20.68  298.74
4.92 £5.80  312.27 .62 58.45  370.62 B2 2.26 55,80  369.46 42 56.45  388.30 42 3.59 51127 4.7 .40 20,69 25849
§.93 53.16  3713.13 Rt 56.41 372,03 1 2.21 51,76 31111 43 56.41 389.20 AT 3.80 55.08 311,64 86 20,73 196.36
4.93 51.68  376.23 .32 531 37381 R 2.2 51.66  372.61 A2 8.3 370.37 A5 3.60 52.98  372.96 82 20,74 798.29
457 5.1 31103 .29 £3.80 374.28 .48 2.6 RL1S 7284 43 EIED O 370.53 AT 3.58 52.47 373.32 82 20,67 296.27

— 06 —



Tz 263 C e o= L 09:20:24  JOLDS,1987 23T TAB. AS6d
B = .99uis ke = 32013, —_—
Bl = 210 We'2 GH2 = 20.9 W/l
@3 = W9 Wl W= 208 K/l JRGEHE 7 - FLOID TEMPERATORES
SUBCHARNEL
11 I 1011 1BS11 112 112 RkES12 4 I ] RHS14 113 7013 RES13 115 115 1015 RKS15 HFR I7e
ee 3} 4 i 3 [y I BB BB ¢ i BB e K [ 2B o I kg/s A
.21 55,35 375.48 .1 53.30 3nLT8 52 28.32 55.35  312.81 54 53.30 37451 5 21.30 54,33 315.23 A8 1.59 1.1
28.21 5632 374.28 .87 5421 312.04 .58 28.32 56.31 31118 .58 52T 313.43 55 21.30 55,30 374.36 1 1.58 76.712
26.21 56.39  3712.32 1.09 56.34  373.01 .62 28.32 66.39  37.13 .63 5.3 37191 68 1.3 5131 31210 .1 1.59 18.48
26.21 £0.43  372.5% 1.11 18,38 372.87 .59 28.32 £0.43  370.98 .64 58.38  370.74 N 21.30 5941 3NL19 17 1.58 18.201,
26.21 §2.45  3T4.13 B8 60.40  372.21 63 28.32 62.45  3712.02 .59 6040 371.20 11 21.38 61.43 3.1 12 1.59 78.53
26.21 64.52  376.75 .60 62.47  313.11 .55 28.32 64.52  373.49 50 62.41  3712.20 .63 21.30 £3.50 374.48 .56 1.59 18.5¢
6,27 €558  378.32 (46 . 63.53 91241 .59 28.32 £5.58  374.46 44 £3.53 3.2 .58 21.30 64.56 37583 46 1.58 18.10
b1} G 59843 [ M o= 181K 08:21:24  JOLOS,1987  ¥263.DAT
BB = .99¢e/s ke = 32813,
Gl = 2.0 %fee"? QB2 oz 20.5 W/ee'l
G : 209 Kt @ c 209 Hjerl TESERA 2 - FLOID TEMPERATOBES
SUBCHANSEL
771 931 1021 RES21 122 7022 FHs22 124 14 1024 RHS524 123 7023 RES23 125 128 1025 RHSZ5 B T8I
33 11 c I B0 C E |11 BB C S D 4 1S BB 3 C I Wjee2
5.95 £2.94  373.68 64 65.59  376.84 .28 3.28 62.94  370.40 49 5.5 312.01 A4 4.62 64.26  372.92 91 20,94 298.28
5.95 §1.97  312.31 78 64.62  375.66 40 3.29 61.97  369.02 .53 64.62  371.22 A48 4.62 £5.29 3.4 97 2093 288.23
5.95 5984 37182 .95 £2.49  373.33 12 3:28 59.84  369.28 53 62.49  369.65 .55 4.62 61.16  370.87 1.7 20.93  298.19
5.95 57.13  371.87 .88 60.44  371.8% .46 3.28 57.19  368.78 52 60.44  366.68 .58 4.62 59.11  370.14 1.1 20.82  268.18
5.95 580 3N .10 58.45  3772.05 1.04 3.28 55.80  370.70 .53 58.45  368.07 .60 4.62 57.12 31120 1.08 2102 288.19
5.95 53.15  375.88 43 56.40  372.89 .83 3.28 53.15 3. AT 56.40  369.94 .51 .62 55,01 312.11 .95 0.9 29823
5.95 52,713 311.28 3 55,38 374.62 .68 3.28 52.79  312.90 AT 5538 370.5% 1 4.62 54,05 373.76 1] 20.85  298.47
B = 298.5¢ (PR TR 09:39:11  JOLOS, 1987  MI64.DAT TAB. ASHe
B = /s Re = 32848, ) -
QB = 210 B/ex"? Q2 = 20.8 W2
GB3 = 208 Hyen"2 QB4 <= 209 W/ew"2 TEGERS 2 - FLOID TEHPERATORES
SUBCEARNEL
1 m 111 RES11 12 1012 ki512 114 oL 1014 RES14 3 7013 - RESI13 115 115 115 RES1S 3 D1¢
111 B ¢ 1S ) C )4 BB oD [ K B C I EB BB c i tg/s 3
2534 56.41 376.17 4 50.36  312.36 .58 27.39 56.41  373.47 At 54.36 315,45 .58 26.37 55.39  376.43 .81 1.59 78.33
5.9 56.33  374.56 1.2 56.34  312.85 .59 21.38 58.39 31232 .9 56.34  3713.45 .19 26.36 51.37  374.86 5 S5 71.92
5.3 8043 374.50 1.3 58,38 370.75 .53 21.38 60.43  372.01 .89 58.38  372.43 .94 26.37 59.41  173.53 97 1.58 76.43
283 £2.45  376.07 93 60,40  373.37 .67 JAR 62.45 37341 Al f0.40  372.67 .90 26.37 61.43  374.43 82 5 T6.%9
5.3 64.52  378.81 .55 62.47  372.01 .59 27.38 64.52  375.81 31 62.47  373.90 .15 26.37 63.50  376.33 .58 1.59 78.28
TRl = 288.5¢C MC = ML (9:39:11  JOL08,1987  H264.DAT
B = s/ Re = 32648.
GB1o= 200 Wien"?  QE2 = 20.9 W/ew"2
(3 = 208 Wer? B4 - 208 W'l TEGERA 2 - FLOID TEXPERATORES
SUBCBRNEL
4] 11 121 PEs21 122 1o pLS22 ¥4} 14 1024 RESZ4 I3 023 BRE23 1% 125 1028 RESZE 43 Bl
133 13 ¢ I 41 e 4 tE BE C A oh C £ 31 BE C [ K’z C
7.01 g0.7¢ 37451 1.0 £3.43 R 4,36 £0.78 370.23 15 .54 589 ¥ 18
T.02 584 31353 1.09 £2.49 15 4,36 1984 370.18 18 64 5.69 £1.16 153
7.02 179 34 104 2044 1.17 .36 5779 46E.92 A% R 5.9 6 1.2
T L8 WETE N SE.45 1.1% 436 LR 37107 .61 Rdd .68 5712 1.7
107 9. BT B4 L7143 10k 438 R i A1 76 £.th 5610 108

— 6l —




Moz 265 C Meo: 131 09:53:01  JOLOB,1967 K265 D41 TAB. AS56F
0B = 98g/s ke = 32799, ——————
Bl = 210 W/ee'2 QHZ = 20,9 W/ew'l
B3 = 206 WjesZ QB4 = 20.9 R/en"2 TEGENA 2.- PLOID TEMPERATORES
. SOBCHLKREL
30 m N LHS11 112 1012 BHS12 114 - I 1014 BES14 3 1013 RHS13 115 115 1015 RKS15 KPR 170
3 28 C 4 BB ¢ I 8 33 0 I o2 ¢ I3 3] 5O C E kg/s. 4
24.38 5145 37181 1.1 55.40  313.13 .53 26.43 5745 374.26 1.02 55.40  376.01 15 25.41 56.43 3.4 .19 1.59 78.27
24.38 58.33 316 1.40 56.34 37216 54 26.43 58.39 37368 1.10 56.34  375.16 .48 25.4) 57.31  315.67 93 1.59 78.05
24.38 €043 375.94 1.38 58.38  372.85 57 26.43 60.43 371392 1.06 58.38  373.63 1.14 25.41 5941 37518 1.10 1.59 78.31
24.38 62.45 37847 R 60.40  372.38 .56 26.43 62.45 37483 82 60.40  373.26 1.13 25.41 6143 3716.16 .92 1.59 78.09
24.38 £3.4% 37914 .69 61.44 3712.22 .59 18.43 63.48  376.40 .67 £1.44  374.92 1.00 %4 62.47  317.60 15 1.59 78.58
TBI = 2385 ¢C DTe = ML 09:53:01  JOLCB, 1987  H2E5.DAY
0B = .88 u/s Re = 37799,
GEl = 210 Wjer'2 QA2 = 20.9 Wyee'2
B3 = 208 W/ep'2 QB4 = 20,9 Hjen2 TEGERA 2 - ELOID TEMFERATORES
SOBCHARNEL
121 I 1621 RES21 12 1022 RHS22 14 Iy 124 RHS24 i 1023 RH#S23 125 125 1025 RE525 B TB1
I L1 ¢ I BB C I 1 22 ) 4 4 C 4 28 5B c 4 Hes'2 €
60.79  315.T7 1.05 63.44  378.68 A7 60,78  372.00 .80 63.44  373.28 87 6.77 62.11  314.83 1.18 20.83  286.50
59.84 37827 1.17 £2.4%  371.81 .10 58.84  370.86 RK 62.4%  373.10 .18 61.16  373.98 1.3 20.89  298.35
5778 376.07 1.13 50.43 37551 1.2 51.78 31122 .92 0.43  371.52 1.04 . 58,10 3T 1.54 2092 29B.42
55.80  377.80 N SB.45 37478 1.32 55.80 31214 T 58.45  371.58 1.04 6.7 57.12 31393 1.3 20.88  298.52
5418 379.07 Al 57.43 37586 1.15 5478 37459 .61 5743 371.83 94 6.77 56.10  375.18 1.18 21.04  298.55
- 298.7¢ M = EE 10:13:18 -+ JOLOS, 1987  ¥266.04% TAB. ASGg
B = .99 »/s ke = 33101. —_———
@1 = 213 %jee’2 QB2 = 21.2 H/en’2
GB3 - 211 Kjem"2 QB4 = 212 Wer? TEGEKA 2 - BLUID TEMPERATCURES
. PRORE Pll SUBCRANKEL
m I 1011 PES11 I 1012 RYS12 4 14 1014 RES14 m 013 RES13 118 115 115 PHSIS HFR DIC
B [ ¢ 4 " C 4 2 2D C 4 15 C 1 2B B2 4 I kg/s E
23.38 SB.48 37928 1.4 56.43  373.58 .59 25.44 56.48  315.T 1.23 56,43 317.81 94 2442 57.46  378.87 .87 1.6 78.18
23.38 5¢9.42  38.M 1.61 57.31  373.3%5 .55 25.43 59.42 315050 1.38 5737 376.39 1.18 24.41 56.40  378.43 1.1 1.6 79.43
73.38 60.43 37935 1.48 5638 372.84 .5 25.43 60.43  375.91 1.28 58.38  375.97 1.32 4.4 59.41  378.35 1.21 1.8 79.08
3.3 61.44  379.%9 1.20 59.3% 31311 .58 25.43 61.44  376.45 1.08 59.38  376.03 1.36 24.41 60.42  376.29 1.13 1.6 79.03
23.38 £2.45  381.43 .88 604 372.45 .61 25.43 62.45  377.62 40 £0.40  315.95 1.28 24 .41 61.43  378.94 .96 1.8 16.76
Tl = 288.7 ¢ M o= TBBE 10:13:18  JULOS,1987  KZ6.DAT
B = 9% /s Re = 33101
GEl = 20.iWewZ QH2 = 212 W/er'2
3 = M1 W/e’? (B = 21D K/er2 TRGERA 2 - FLOID TEMPERATOEES
SUBCSENNEL
124 m f¥a) 34331 122 7C22 2822 14 124 1024 RES24 hex| 23 RHS23 125 125 jd) RES25 4] TBI
13 |3 ¢ I 13 ¢ i -1 £ C £ &S C L [ PR ¢ I8 Her2 C
11 53,72 377.66 1.23 £2.37  340.08 N £.5] 9.7 Iz 1.14 £2.37  374.82 il 7.84 61.04  376.67 1.42 21,20 296 €5
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