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ABSTRACT 

The operation of the emergency core cooling system and its related steam-binding 
problems in pressurized water reactors is the subject of a cooperative study by 
the United States, Germany, and Japan. Lawrence Livermore Laboratory and EG&G, 
Inc., San Ramon Operations, are responsible for the design, hardware, and soft
ware of the 80.8-mm and 113-mm spool piece measurement systems for the German 
Primarkreislauf (PKL) Test Facility at Kraftwerk Union in Erlangen, West 
Germany. This work was dona for the U. S. Nuclear Regulatory Commission, Divi
sion of Reactor Safety Research, under its 3-0 Technical Support and Instrumen
tation Program. 

Four instrumented spools capable of measuring individual phase parameters in 
two-phase flows were constructed. Each spool contains a flow turbine, drag 
screen, three-beam densitometer, and pressure and temperature probes. A com
puterized data acquisition system is also provided to store and analyze data 
from the four spools. 

The four spools were shipped to the PKL Test Facility in West Germany for ac
ceptance testing in a water-flow loop. Spool measurements of velocity and 
momentum flux were compared to the values obtained from an orifice meter 
installed in the loop piping system. 

The turbine flowmeter velocity data for all tests were within allowable toler
ances. Drag screen momentum flux measurements were also within tolerance with 
the exception of a few points. 

v 



INTRODUCTION 

The operat ion of the emergency core cool ing system (ECCS) and i t s re l a ted steam-

b ind ing problems i n pressur ized water reactors (PWR's) i s the sub ject o f a co

opera t i ve German, Japanese, and United States steam-binding study. The German 

Pr imark re is lau f (PKL) Test F a c i l i t y at Kraf twerk Union (KWU) i n Er langen, West 

Germany, was constructed t o perform loss -o f - coo lan t experiment (LOCE) re f lood 

t e s t s . In order t o measure f l u i d f lows dur ing these re f lood t e s t s , a spool 

piece measurement system* was developed to measure both single-phase and two-

phase water and steam f lows i n the various coolant loop legs of the PKL reac tor . 

Lawrence Livermore Laboratory (LLL) and EG&G, I n c . , San Ramon Operat ions, 

developed the spool piece measurement system f o r the U. S. Nuclear Regulatory 

Conmission, D iv is ion of Reactor Safety Research (N.RC-RSR) under i t s 3-D Tech

n ica l Support and Ins t rumentat ion Program. 

The spool piece measurement system bas ica l l y cons is ts of four spools and a 

computerized data a c q u i s i t i o n system (DAS). Each spool piece contains a f low 

t u r b i n e , drag screen, three-beam densitometer, and pressure and temperature 

probes. The DAS i s capable of receiv ing and s t o r i n g data s i gna l s , conver t ing 

data t o engineering u n i t va lues, and ca l cu la t i ng f low parameters i n two-phase 

f low. 

The contractual test ing requirements for the spools cal l for prototype testing 

of the spools in single-phase water flow and in two-phase water-steam flows 

and acceptance testing in single-phase water at the PKL Test Fac i l i t y . The 

acceptance testing is the subject of this report. 

The acceptance testing involved disassembling the spool pieces and related elec

t ronic equipment for packing and shipping to the PKL Test Faci l i ty in West 

Germany. The spools and related equipment were reassembled at the PKL Test 

Fac i l i t y and checked for proper operation. 

* In th i s report, the spool piece measurement system is also referred to as a 
spool piece or a spool. 
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Testing involved placing the individual pipe spools in the PKL water-flow loop 
and then flowing water through the spool at low, nominal, and high flow rates. 
Comparisons of spool-determined velocit ies and momentum fluxes were made with 
velocit ies and momentum fluxes obtained from an orif ice-meter instrumentation 
system insta l led on the PKL water-flow loop. 
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PKL SPOOL PIECE DESIGN AND INSTRUMENTATION 

SPOOL PIECE PHYSICAL DESCRIPTION 

A total of four spool piece measurement systems were tested at the PKL Test 
Fac i l i ty . Each spool consists of a flanged pipe that is 830 mm long. Three of 
the spools have an inside diameter of 30.8 mm, and one spool has an inside 
diameter of 113 mm. The spools are designed for horizontal insta l lat ion except 
for one of the 80.8-mm spools which is designed for vert ical ins ta l la t ion . 

Each spool contains the following instruments: 
« Three-beam densitometer. 
• Full-diameter flow turbine. 
• Full-diameter drag screen or plate. 
• Wall temperature probe. 
• Fluid temperature probe. 
• Superheated-steam temperature probe (vert ical spool only). 
• Absolute pressure probe. 
• Di f ferent ia l pressure probe across the drag screen. 

The pertinent physical details for each of the spools are given in EG&G drawing 
nos. 137036, 137087, and 137088 (refer to Appendix A). 

SPOOL PIECE INSTRUMENTATION 

A description of the instrumentation used on the spool pieces is given below. 
For each system, accuracy of 1% of f u l l scale is required, and a response time 
of 350 ms is required for a 10 to 90% response due to a step excitat ion. 

Turbine Flowmeter 

A whole-duct, bidirectional turbine flowmeter is used to measure volumetric flow 
in the spool piece. Passage of f l u i d through the instrument causes the nine-
bladed >j tor to turn at a rate proportional to the flow rate of the f l u i d . The 
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rotation of the rotor is sensed by two magnetic pickup devices, and the direc
t ion of rotat ion is determined by the phase sh i f t between these two devices. 
The flowmeter consists of the ro tor , stainless-steel bal l bearings, and flow 
straighteners attached to both ends of a stationary shaft. The range of opera
t ion is from 2 to 60 ra/s in steam-flow conditions. 

Drag Screen System 

A f u l l pipe drag screen or plate is used to measure momentum flux in the spool 
piece. The drag screen is held in place by a three-pin suspension system. 
Screen def lect ions, under flow conditions, are sensed by three variable reluc
tance transducers. The sum of the three outputs is proportional to the momentum 

2 
f lux . The range of operation is from 70 to 7,200 kg/m-s . 

Absolute and Dif ferent ial Pressure Measurements 

The f l u i d d i f ferent ia l pressure is measured across the drag screen, and the 
absolute pressure is measured upstream of the drag screen. Both measurements 
are made using water-cooled, water- f i l led standoff tubes connecting the trans
ducers to the spool piece. The absolute pressure transducer has a range of 
operation from 0 to 700 kPa. The di f ferent ial pressure transducer has a range 
of operation from 0 to 7 kPa. 

Wall, F lu id , and Steam Temperature Measurements 

Probes consisting of chromel-alumel thermocouples and an ice-bath reference are 
used to measure the wal l , f l u i d , and superheated-steam temperatures in the spool 
piece. 

Densitometer System 

The density of single-phase and two-phase flow i s measured by a three-beam, 
low-energy (6-22 keV) X-ray densitometer. The chordal average density is deter
mined by the amount of attenuation of the radiation beam by the f lu id in the 
spool. The densitometer contains a single s i l i con- l i th ium-dr i f ted, low-energy 
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photon detector collimated t~> three sources through the beryllium window of the 
spool piece. The radiation sources are Iron-55, Cadmium-109, and Ainericiuin-241. 
The range of measurement is from 0.7 to 1,000 kg/m . A densitometer s ta t i s t i ca l 

T21 error analysis is given in Table 1. 
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PKL SPOOL PIECE DATA ACQUISITION SYSTEM 

SYSTEM DESCRIPTION 

The computer system used to monitor and control spool piece testing is an LSI-ll 
microprocessor system with 32,000 words of memory. The peripherals include the 
fol lowing: 

• Line p r i n t e r . 

• CRT terminal (TTY). 

t Cart r idge tape recorder/ reproducer. 

• Ana log - t o -d i g i t a l converter and m u l t i p l e x e r . 

• Three f l oppy -d isc d r i v e s . 

SOFTWARE 

Computer programs were developed to al low the acqu i s i t i on of 50 data channels 

and to provide the c a p a b i l i t i e s f o r : 

• Data acqu i s i t i on and storage on c a r t r i d g e tape. 

• Data r e t r i e v a l from tape and analys is of the data. 

• Real-t ime a c q u i s i t i o n and analysis of the data. 

The analys is of the data consists of conver t ing the data s ignals to engineering 

u n i t s . This i s accomplished pr imar i l y by a c a l i b r a t i o n - t a b l e , look-up scheme 

w i t h s t r a i g h t - l i n e i n t e r p o l a t i o n between the p o i n t s . Af ter conversion of the 

data to engineering u n i t s , ca lcu la t ions are made to determine the two-phase f low 

parameters. 

ANALYTICAL RELATIONSHIPS 

A major por t ion of the ca l cu la t i ons involves convert ing the data s igna ls i n to 

engineer ing u n i t s , and then using these engineer ing un i t values t o determine the 

phase v e l o c i t i e s , mass f l ow r a t e , and void f r a c t i o n . 
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Engineering Unit Conversions 

Data signals, received from the following channels, are first converted to 
voltage values, which are then used to determine the appropriate engineering 
unit values from available calibration tables: 

• Wall temperature (°C). 
• Fluid temperature (°C). 
• Steam temperature (°C). 
• Fluid absolute pressure (kPa). 
• Dif ferential pressure (kPa). 
• Flow turbine veloci ty (m/s). 
t Individual drag screen transducer force (N). 

To determine velocity from the flow turbine, two calibration tables am a /a i l -
able. One table is based on a water cal ibrat ion and the other on an a i r 
ca l ib ra t ion. 

To determine momentum f lux from the drag screen, calibration tables relat ing 
total force to momentum f lux are available. The total force is determined by 
algebraically summing the force values from the three drag transducers. I f one 
of the drag transducers is over-range, an alternate calculation for total force 
is obtained from the d i f fe rent ia l pressure transducer signal. 

The density along each of the three beam paths is obtained from he voltage 
signal . The voltage signal is given by the following relationship:^ 

V = V Q f f + De - C p (1) 

'•.here 

V = voltage signal 

V ff = offset voltage in system 

D = cal ibrat ion constant proportional to the radiation source intensity 
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C = attenuation calibration constant 

P = average density along bea;'i path. 

Engineering unit values for density along each beam are obtained by inverting 
equation (1) to qive: 

P=fln V - ^ V - • (2) 
off 

Flow Parameter Calculations 

The individual phase parameters calculated include density, veloci ty , mass flow 
rate, void f ract ion, and average pipe cross-sectional density. 

Density. The vapor density (p_) and l iqu id density (o,,) are calculated from 
steam table routines with measured vaiiies of f l u i d temperature and pressure as 
input. The average cross-sectional density is calculated by f i t t i n g a density 
d is t r ibut ion model to the individual beam density measurements. 

r 5 I 
Individual Phase Velocities and Void Fraction. The average density of 
two-phase flow is giv»n by: 

P f = U P S + (1 - .I)P,,J (3) 

where 

a = void fraction 

P S = steam density 

P w = water density. 
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The void fraction is given by solving equation (3): 

a = 
P W " pf 

where 

p , = average dens i ty . 

The mass f l u x (C,) is given by: 

G f = P f v f = «P S V S + ( i - « ) P W V W 

wriere 

V- = average v e l o c i t y . 

Solving equat ion (4) fo r V g i ves : 

V = ! f = g p s v s + ( l - q ) p w v w 

f Pf ap s + (1 - a.)pw 

The momentum f l u x ( I ) is measured from the drag screen and is given by: 

I = «psv2 + (i - a ) P 2 v w . 

The tu rb ine v e l o c i t y (V.) i s c a l c u l a t e d , based on the Rouhani model, -* a 

I " p s v s + £ - °)p 2wvw . 
V t - ^Tf = »p sV s + (1 - ajp wV w 

The drag screen and turbine outputs above have been normalized by their 
calibration constants. 

10 



Another fori.) of this equation shows that the Kouhani model is a flowing quality 
weighted velocity as follows: 

V t = XV S + (I - X)V W (3) 

where 

X = f lowing q u a l i t y . 

Solv ing equations (6) and (7) simultaneously gives ihe fo l lowing i n d i v i d u a l 

phase v e l o c i t i e s : 

V s = V f + n " 1 / 2 AV (9) 

V u = V f - n

1 / Z A V (10) 

where 

T VvT AV =-U/_V. - V ' (12) 

«f ^ • <»> 

From an analysis of equat ion ( 7 ) , the turb ine v e l o c i t y (V ) i s equal to or 

greater than the average f l u i d ve loc i t y ( V f ) . Therefore, from equat ion (13 ) , 

the f o l l o w i n g i s obta ined: 

l _ £ p f ( I 4 ) 

A 
and, i n genera l , the f o l l o w i n g re la t i onsh ip holds t r ue : 

Ps 1 ~ V i P 1 P • t 1 5 ) 
V^ f W 

11 



The relationship given by equation (15) is one of the tests used in the software 
to determine if the data is satisfactory for proceeding with the calculations. 
If the test is not found to hold true, then unity slip models are assumed. If 
the average density (p f) is found not to satisfy the following test 

P S 1 p f 1 p w ' < 1 5 > 

then the unity slip velocity (VUS) is assumed to equal the turbine velocity (VJ 
and the density (p ) is set equal to I/Vt. If the following test, 

P , < ^ £ p f o n 

is not satisfied, the VUS is calculated from: 

• Y ^ -VUS = V — . (13) 
V p f 

Mass Flow Rate. The c a l c u l a t i o n s f o r mass f low ra tes f o r single-phase and 

two-phase water and steam f low condi t ions are presented below. 

Single-Phase Water Flow Cond i t ions . The mass f low ra te (MW) fo r s ingle-phase 

water f l ow condi t ions is ca l cu la ted by the f o l l ow ing r e l a t i o n s h i p : 

M>J = A x p x V (19) 

where 

A = pipe cross-sect iona l area 

V,, = water v e l o c i t y . 

12 



V,, is calculated from the relationship: 

Single-Phase Steam Flow Conditions. For 
mass flow rate (MS) is calculated by the 

MS = (\ x P S x V s 

where 

V̂ . = turbine velocity reading based 

Two-Phase Flow Conditions. For the case 
rates (MS) and the water mass flow rates 

MS = A x a x p<- x VV 

and 

MW = A x (l-«) x p w x V w 

where V,. and V., are obtained from equati 

(20) 

single-phase steam flow conditions, the 
following relationship: 

(21) 

on an a i r cal ibrat ion. 

of two-phase flow, the steam mass flow 
(MW) are given by: 

(22) 

(23) 

)ns (9) and (10), respectively. 
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PKL WATEK-FUW TEST FACILITY 

The PKL water-flow test f a c i l i t y was designed for testing the four spools in 
single-phase water flows. The spools were flange-mounted in the f a c i l i t y 
piping. The f a c i l i t y allowed flow in one direct ion only, but the flow direction 
in the horizontal spools could be reversed by turning the spools around and 
ins ta l l ing them in reverse order. The vert ical spool cannot be turned upside 
down and, therefore, test ing was possible only in one flow di rect ion. A 
schematic of the water-flow test fac i l i t y is shown in Fig. 1. 

Operation of the f a c i l i t y during testing involved start ing the pump and manually 
opening the control valve to obtain an orifice-.iieter signal that corresponded to 
a desired flow rate. 

15 



Orifice meter 

Horizontal 
spool nos. 1,2,or 3 

Vertical spool no. 4 

Water pump 

Figure 1 . PKL water- f low t e s t f a c i l i t y schematic. 
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PKL ACCEPTANCE TESTS 

TEST DESCRIPTIONS 

The four spools tested are ident i f ied below: 
e Spool no. 1— 80.8-mm diameter, right-hand, horizontal spool. 
• Spool no. 2—80.8-mm diameter, left-hand, horizontal spool. 
• Spool no. 3—113-mm diameter, horizontal spool. 
• Spool no. 4—80.8-nm diameter, vertical spool. 

Testing was intended to be in accordance with the acceptance testing plan, 
with each spool undergoing water-flow rates representative of the following 
momentum f luxes: 

Water-flow rate Momentum f lux (ft/m-s ) 

Low flow condition 72 
Nominal flow condition 700 
High flow condition 7,200 

Due to a malfunction of the control valve in the PKL flow loop, the high-flow 
condition was not attainable for tests involving spool nos. 2 and 3. Spool nos. 
1 and 2 were tested in both forward flow and reverse flow conditions. Spool no. 
3 was tested only in forward flow due to a complete fa i lu re of the loop control 
valve in reverse flow tests. Spool no. 4 was tested only in reverse flow. 

The testing procedure involved i n i t i a l l y establishing a low flow rate through 
the spool. The spool DAS was started as soon as the i n i t i a l flow rate appeared 
steady. After maintaining th is flow rate for one minute the flow rate was i n 
creased to the nominal flow condition and then to the high flow condition with 
flow maintained cor one minute at eacn condition. From the high flow condit ion, 
the flow was decreased to the nominal flow condition and then back down to the 
low flow condit ion. The time to complete this test sequence was on the order of 
500 s, with the DAS collecting data every 10 s for th is entire sequence. 
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Each test sequence was given a test number starting with number 5. The computer 
printout of engineering unit data and calculated flow parameters for all test 
sequences is given in Appendix 8. Within each test sequence, five steady flow 
conditions representative of low, nominal, and high flow rates are usually 
established and they are each identified by a letter (i.e., A, B, C, D, or E) 
combined with the test sequence number (e.g., 5A). The time interval within 
each sequence which is applicable to a particular test is given in Table 2 in 
the "Time Interval" column. 

TABLE 2. PKL test facility orifice-meter test results.-

Time Orifice-meter signal, mA Calculated Calculated 
Test interval, Density, velocity, momentum, 
no. s Hi gh Low Average Offset kg/in0 m/s kg/m-s 

5A 0- 50 8.13 3.11 3.12 7.99 994 0.303 94 
53 130-194 3.97 3.95 3.96 7.99 994 0.341 702 
5C 330-390 13.10 17.60 17.35 7.99 993 2.631 7,133 
50 495-555 9.00 8.97 J. 935 7.99 993 0.852 724 
5E 592-630 •3.10 3.09 3.095 7.99 993 0.277 76 
5F 720-7 70 18.10 17.93 L3.015 7.99 993 2.703 7,257 
6A 0- 60 8.10 3.09 3.095 3.0 994 0.263 69 
63 130-180 8.97 8.96 8.965 8.0 993 0.339 599 
6C 275-330 18.02 17.63 17.35 3.0 993 2.630 7,131 
63 430-475 3.97 8.96 3.965 3.0 993 0.339 699 
6E 490-520 8.10 8.09 3.09b 8.0 993 0.263 69 
7A 0- 60 8.11 3.10 8.105 8.0 993 0.277 76 
7B 120-130 3.93 3.96 8.9/ 3.0 993 0.341 702 
7C 240-300 13.01 17.77 17.89 3.0 993 2.635 7,160 
70 370-420 3.98 3.96 3.97 3.0 992 0.841 702 
7E 440-500 8.11 8.10 3.105 3.0 992 0.277 76 
9A 0- SO 8.10 3.09 3.095 3.01 395 0.249 62 
9B 90-105 8.96 8.94 8.95 8.01 995 0.327 680 
9C 210-270 18.05 17.77 17.91 3.01 995 2.684 7,167 
9D 430-455 10.54 10.49 10.515 3.01 994 1.351 1,313 
10A 0- 60 8.11 8.10 3.105 3.01 994 0.263 69 
10B 90-150 8.98 3.96 8.97 8.01 994 0.836 695 
IOC 210-270 10.01 9.97 9.99 8.01 994 1.201 1,433 
10D 320-380 8.97 8.95 8.96 8.01 994 0.832 633 
10E 400-465 8.10 8.09 8.095 3.01 994 0.249 52 
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TABLE 2. PKL test f a c i l i t y orif ice-meter test resu l t s . - ' (Continued) 

Time Orifice-meter signal, mA Calculated Calculated 
Test i n te rva l , Density, veloci ty, momentum, 
no. s High Low Average Offset kg/m m/s kg/m-s 

11A 0- 60 8.10 8.09 8.095 8.01 997 0.248 62 
11B 105-180 8.97 8.96 8.965 8.01 996 0.833 691 
11C 220-280 10.03 10.00 10.015 8.01 995 1.208 1,451 
11D 330-390 8.97 8.96 8.965 8.01 995 0.834 691 
HE 410-470 8.11 8.10 8.105 8.01 995 0.263 69 
12A 0- 60 8.10 8.09 8.095 8.01 995 0.249 62 
12B 90-150 8.97 8.95 8.96 8.01 995 0.831 688 
12C 195-260 10.02 10.00 10.01 8.01 995 1.206 1,448 
12D 300-360 8.98 8.96 8.97 8.01 994 0.836 695 
12E 375-450 8.10 8.09 8.095 8.01 994 0.249 62 
13A 0- 60 8.11 8.09 8.10 8.01 996 0.256 65 
13B 90-150 8.98 8.96 8.97 8.01 995 0.836 695 
13C 200-260 10.03 9.99 10.01 8.01 994 1.207 1,443 
13D 320-380 8.98 8.96 8.97 8.01 994 0.836 695 
13E 410-470 8.11 8.09 8.10 8.01 994 0.256 65 
14A 0- 60 8.11 8.10 8.095 8.01 994 0.249 62 
14B 90-150 8.96 8.94 8.95 8.01 993 0.828 680 
14C 215-270 10.02 9.98 10.00 8.01 993 1.204 1,441 
14D 350-410 8.97 8.94 8.955 8.01 993 0.830 684 
14E 425-480 8.11 8.09 8.10 8.01 993 0.256 65 
15A 0-100 10.02 9.99 10.005 8.015 993 0.616 376 
15B 150-200 8.96 8.95 8.955 8.015 993 0.423 178 
15C 290-360 10.04 9.97 10.005 8.015 993 0.616 376 ' 
15D 420-460 12.44 12.35 12.395 8.015 993 0.914 829 

—' Test results based on calculations of equations (24) and (25). 

ORIFICE-METER RESULTS 

Only one size or i f i ce meter was used to obtain flow rates in the water loop. 
The velocity of the flow (^ . f • ) is determined from the orifice-meter signal 
(MA) in mA, from the offset (OFFSET) in the instrument in mA, and from the f l u i d 

3 T8l 
density ( P W ) in kg/m from the following relationship 1- : 

\i r™/c\ - 0.1952 ~\/~MA - OFFSET . f 5 / n 

V i f i c e ( m / s > " 07005T3 V —& ( 2 4 ) 
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During t e s t i n g , the o r i f i ce -me te r s ignal var ied between a high and low value 

w i th the average of these s ignals used in the above equat ion . The o f f s e t 

usual ly remained steady at one va lue . Density was obtained from steam tab les 

based on a measurement of temperature by the spool thermocouple. 

Table 2 gives r e s u l t s fo r the above described ca l cu l a t i on f o r a l l the acceptance 

t e s t s . Also given in Table 2 are the resu l t s of a c a l c u l a t i o n of momentum f l u x 

obtained from: 

Momentum f l u x (kg/m-s 2 ) = P w V o r i f i c e • (25) 

SPOOL TEST RESULTS 

During each o f the acceptance t e s t s , the PKL DAS acquired data and performed 

ca lcu la t ions at 10-s i n t e r v a l s . The average of the t u r b i n e v e l o c i t y and 

momentum f l u x measurements dur ing a t e s t are given in Table 3. Also shown and 

repeated from Table 2 are the v e l o c i t y and momentum f l u x r esu l t s obtained from 

the PKL wate r - loop o r i f i c e meter. The percentage d i f f e rence of the readings 

between the spool-determined and o r i f i ce -de te rmined v e l o c i t i e s and momentum 

f luxes i s shown in Table 3 and is ca lcu la ted by: 

% d i f f = Y s p o o 1 y - V i f i c e x 1 0 0 ( 2 6 ) 

o r i f i c e 

where 

Y , = spool-determined average ve loc i t y or momentum f l ux 

Y . , . = o r i f i ce -de te rmined average v e l o c i t y or momentum f l u x . 
o r i f i c e 3 J 

Allowable percentage er rors in reading due to instrument tolerances o f 1% o f 

f u l l scale are given in the "Al low +%" column of Table 3. The to lerance f o r 
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velocity measurements is 0.6 m/s. The tolerance for momentum flux is 72 
2 

kg/m-s . The allowable percentage error is calculated by: 

Al 1 ow VU = y TOL 
o r i f i ce 

(27) 

where 

TOL = spool veloci ty or momentum f lux tolerance. 

TABLE 3. PKL spool piece water-flow test resul ts . a/ 

Flow 
s 2 ) 

Spool 
d i rec
t ion 

Veloci ty (m/s) Momentum fl ux (kg/m- s 2 ) 
Test Spool 

d i rec
t ion % diff AUow Drag % diff 

; $ w no. no. b / Turbine Orifice £/ 
AUow 

Screen Orif ice £ / ; $ w 

5A F 0.292 0.308 -5.2 195.0 95 94 1.1 77.0 
5B F 0.819 0.841 -2.6 71.0 686 702 -2.3 10.0 
5C F 2.615 2.681 -2.5 22.0 7035 7138 -1.4 1.0 
5D F 0.831 0.852 -2.5 70.0 704 724 -2.8 9.9 
5E F 0.245 0.277 -12.0 217.0 80 76 5.3 95.0 
5F F 2.650 2.703 -2.0 22.0 7279 7257 0.3 1.0 
6A F 0.278 0.263 5.7 228.0 75 69 8.7 104.0 
6B F 0.821 0.839 -2.1 72.0 686 699 -1.9 10.0 
6C F 2.585 2.680 -3.5 22.0 7104 7131 -0.4 1.0 
6D F 0.813 0.839 -3.1 72.0 681 699 -2.6 10.0 
6E * • 0.244 0.263 -7.2 228.0 79 69 15.0 104.0 
7A R 0.247 0.277 -11.0 217.0 131 76 72.0 95.0 
7B R 0.844 0.841 0.4 71.0 679 702 -3.3 10.0 
7C R 2.726 2.685 1.5 22.0 6860 7160 -4.2 1.0 
7D R 0.831 0.841 -1.2 71.0 693 702 -1.3 10.0 
7E R 0.255 0.277 -7.9 217.0 179 76 135.0 95.0 
9A 4 R 0.146 0.249 -41.0 241.0 58 62 6.5 116.0 
9B 4 R 0.761 0.827 -8.0 73.0 675 680 0.7 11.0 
9C 4 R 2.605 2.684 -2.9 22.0 7857 7167 9.6 1.0 
9D 4 R 1.277 1.351 -5.5 44.0 1871 1813 3.2 4.0 

10A 4 R 0.157 0.263 -40.0 228.0 62 69 10.0 104.0 
10B 4 R 0.761 0.836 -9.0 72.0 697 695 0.3 10.0 
IOC 4 R 1.090 1.201 -9.2 50.0 1469 1433 2.5 5.0 
10D 4 R 0.761 0.832 -8.5 72.0 688 688 0.0 0.0 
10E 4 R 0.136 0.249 -45.0 241.0 58 62 6.5 116.0 

21 



Table 3. PKL spool piece water-flow test results.— (Continued a/ 

Flow 
direc-

Test Spool t ion 
no. no. b/ 

Velocity (m/s) 

Turbine Orifice 
diff 
c/ «&* 

Drag 
Screen 

Momentum flux (kg/m-s 

Orifice 
diff 
c/ J#" 

11A 
11B 
11C 
11D 
H E 
12A 
12B 
12C 
12D 
12E 
13A 
13B 
13C 
13D 
13E 
14A 
14B 
14C 
14D 
14E 
15A 
15B 
15C 
15D 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
? 
2 
2 
3 
3 
3 
3 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
F 
F 
F 
F 

1 

0.130 
0.739 
1.122 
0.738 
0.142 
0.142 
0.735 
123 

0.748 
0.144 
0.357 
0.937 
1.284 
0.924 
0.357 
0.347 
0.920 
1.300 
0.920 
0.357 
0.631 
0.420 
0.630 
0.916 

0.248 
0.833 
1.208 
0.834 
0.263 
0.249 
0.831 
1.206 
0.836 
0.249 
0.256 
0.836 
1.207 
0.836 
0.256 
0.249 
0.828 

204 
0.830 
0.256 
0.616 
0.423 
0.616 
0.914 

1 

-48.0 
-11.0 
-7.1 
-12.0 
-46.0 
-43.0 
-12.0 
-6.9 
-11.0 
-42.0 
39.0 
12.0 
6.5 
11.0 
39.0 
39.0 
11.0 
8.0 
11.0 
39.0 
2. 
0. 
2. 
0. 

242.0 
72.0 
50.0 
72.0 

228.0 
241.0 
72.0 
50.0 
72.0 

241.0 
234.0 
72.0 
50.0 
72.0 

234.0 
241.0 
72.0 
50.0 
72.0 

234.0 
97.0 
142.0 
97.0 
66.0 

23 
589 
1246 
592 
31 
32 
593 
1254 
591 
32 
99 
708 
1529 
709 
108 
108 
697 
1501 
698 
110 
325 
139 
325 
769 

62 
691 
1451 
591 
69 
62 
688 
1448 
695 
62 
65 
695 
1448 
695 
65 
62 
680 
1441 
684 
65 
376 
178 
376 
829 

-63.0 
-15.0 
-14.0 
-14.0 
-55.0 
-48.0 
-14.0 
-13.0 
0.6 

-48.0 
52.0 
1.9 
5.6 
2.0 

66.0 
74.0 
2.5 
4.2 
2.0 

69.0 
-14.0 
-22.0 
-14.0 
-7.2 

116.0 
10.0 
5.0 
10.0 
104.0 
116.0 
10.0 
5.0 
10.0 
116.0 
111.0 
10.0 
5.0 

10.0 
111.0 
116.0 
11.0 
5 
11.0 
111.0 
19.0 
40.0 
19.0 
8.7 

0 

— Test results based on calculations of equations (24) and (25). 
— F is forward flow, and R is reverse flow. 
c/ 
— % d i f f is the percentage difference of the readings between the spool-determined 

and orifice-determined veloci t ies and momentum f luxes. 
—Allow +% is the allowable percentage reading errors due to instrument tolerances of 

1% of f u l l scale. 

k 
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SUMMARY AND CONCLUSIONS 

The performance of the turbine flowmeter during acceptance tests was well 
within the allowable tolerance limits for all of the tests. This is shown 
in Table 3 by comparing the percentage of reading differences column (% 
diff) and the allowable percentage difference column (Allow+%). 

The performance of the drag screen in measuring momentum flux is generally 
within allowable tolerances. Some tests exceed tolerances; however, 
considering the possible error of the orifice meter, the results appear 
reasonable. For test no. 9C, a 9.6% difference is observed versus an 
allowable 1% difference and is an indication of a possible bad data point. 

23 



REFERENCES 

(1) W. Stein, Measurements, Error Analysis, and Calculations of Water and Steam 
Individual Mass Flow Rates, Velocit ies, and Related Flow Parameters 
Obtained From Single-Phase and Two-Phase Prototype Tests of the PKL 
Instrumented Spool Pieces for the U. S. NRC-RSR 3-D Program, Lawrence 
Livermore Laboratory, Livennore, Ca l i f . , UCRL-5Z717 (September 1979). 

(2) R. F. Smellie, PKL Instrumented Spool Piece Final Design Review. EG&G, 
Inc. , San Ramon Operations, MES-014, Tab 2, p. 35 (April 1979). 

(3) G. D. Lassahn, Loft Experimental Measurements Uncertainties Analyses. 
Volume 16: Loft Three-Beam Gamma Densitometer System, Tree-NUREG-1089 
(February 1978). 

(4) G. D. Lassahn, Loft Three-Beam Densitometer Data Interpretat ion, 
Tree-NUREG-1111 (October 1977). 

(5) Calculations developed by J . Colson, INEL, Idaho Fal ls, Idaho; private 
communication W. Stein/J. Colson (January 1973). 

(6) H. Estranda, J r . , and J . D. Sheppard, Some Aspects of Interpreting 
Two-Phase Flow Measurements in Instrumented Piping Spool Pieces, NUREG-0280 
(June 1977). 

(7) W. Stein, Integral Acceptance Test Plan for 80.3-mm Horizontal (Type 
A) , 8Q.3-mm Vert ical (Type AV), and 113-mm Horizontal (Type B) PKL 
Instrumented Spool Piece Systems, EG&G, Inc . , San Ramon Operations, 
MES-010, Revision A (May 1979). 

25 



APPENDIX A 

PKL SPOOL PIECE DRAWINGS 

(EG&G DRAWING NOS. 137086, 137087, AND 137088) 
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APPENDIX B 

PKL SPOOL PIECE TEST RESULTS DATA 
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APPENDIX B 

Data obtained from PKL acceptance tests are presented in this appendix. For 
each of the tests, one spool was tested at a time and the data channels were 
scanned at 10-s intervals. 

The date of each test is shown in the heading of the data printout. The test 
sequence number is given in the heading for each test and ident i f ied as "RUN 
NO." Also ident i f ied and repeated for each 10-s interval is the number of the 
spool tested ( i . e . , 1 , 2, 3, or 4) . Two lines of data are printed out by the 
DAS for each 10-s interval start ing at time equal to zero. The time in seconds 
from the start of the test is printed at the l e f t of each data l i ne . The f i r s t 
l ine of data presents pr imari ly engineering unit data and the second l ine 
presents primarily calculated parameters. Headings for the data in each l ine 
are printed out only for the i n i t i a l set of data l ines. For subsequent 10-s 
intervals, the let ters E or A are printed to the l e f t and right of each data 
l i n e . The le t te r E ident i f ies the l ine containing primarily engineering unit 
data. The le t te r A ident i f ies the l ine containing calculated parameters. 

Ident i f icat ion of abbreviations and symbols used in the printout is given below: 
TW = spool wal l temperature 
TF = f l u i d temperature 
TS = steam temperature (spool no. 4 only) 
PA = f l u i d pressure 
PD = d i f f e r e n t i a l pressure across the drag screen 
DTT = momentum f l ux 
DF1, DF2, DF3 = drag force sensed by drag screen transducers nos. 1 , 

2 , and 3, respec t i ve ly 
GDI, GD2, GD3 = dens i ty along densitometer beam nos. 1 , 2 , and 3 , 

respectively 
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FTW = turbine meter velocity obtained from a turbine water 
calibration 

FTA = turbine meter velocity obtained from a turbine air 
calibration 

RHOF = average pipe cross sectional density obtained from 
densitometer beam readings 

VOID = fluid void fraction 
MAFT = total water mass flow rate based on a calculation 

using values of RHOF and FTW for density and velocity 
WATER-DENS = density of the water phase 
WATER-VEL = water velocity based on equation (20) 
WATER-MAFW = water total mass flow rate based on equation (19) 

In calculations of the average pipe cross-sectional density (RHOF) in subcooled 
water flows, the readings from densitometer beam no. 3 (DB3) are not used. The 
upper range of density that this beam can measure is 44.3 kg/m, and this value 
is printed out whenever densities along this beam exceed its upper range. 

For tests involving spool nos. 2 and 3, the densitometer was not in operation 
due to an equipment failure and the data presented represents values due to a 
dummy input signal. 

WS/ar/LSM #5 
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ENri lNFERJNR UNITS RONVFRSJON RFSIII TS 

DATE 2.7-.JUN-79 RUN N f l . 5 

TIME TW T R TS pa P I I n i l DF1 rif-? ni-s' hn i M I ? nri3 FI nnw 
<SEC> <DEI3. CELSIUS) (K'PAI (h'Prt) <k'n/M»KEn»*7) ( K I ; - M / S F I : * * 7 > IK'O/MSI 

SPCIOL 1 
O.OOE 29 .13 31 .75 0 .00 A95.75 0.000 93 .7 0 .027 l ) . D » -O.OOO 1001.10O 9A9.1A1 44.30I1F 

ANALYSIS OF DATA 
—TURB V E l r i R U V - - WAIFR- 'IIFAM-

TtME FLUID FTW FTA RHflF VI1II1 MAFT DENS VEI MAFW nENS VEI MftFW 
TEMP 

(SEC) <CEL ) (M/SFO IM/SEC) <K(VM»*8> (l:fi/SFR> »: ioM**3> (M.'SFl":i (Kfi/SFi:) <kr;/M**3) (H.SFC:) (KiV/SFR) 
O.OOA 3 J . 7 5 0 .296 11.31? 933.7M1 0.000 1.495 993 .773 0 .315 I . ADA 0. OOO O.OOO 11.001) A WIR 

SPOOL t 
10.00E 29 .13 31.7.1 0 .00 A95.75 0.000 9 7 . 3 (1.027 0.054 -o.11(17 1001.100 9A9.1AI 44.MOOF 

IO.O0A 3 1 . 7 5 0 ,296 0 .317 983.250 0.000 1.495 993.773 0 .305 1.553 n.nno O.OOO i i .Ooo ,i U1K 

O SPO0I 1 
SO.OOF 29 .13 31.751 0. OO A95.75 0 .000 93 .7 O.O'.'t • ). n'lv -O.ooo l o i n . I o n VA9. 1 Al 44..-;ooF 

20.00A 31 .75 0 .296 0.317 933.2511 O.OOD 1.495 993.773 (1.315 1 . AHA 11.Olid II.OOO II.OOO A UTK 

SPOOL 1 
30.OOF 29.27 :•:].yn o.oo Avr..7r, o.ooo 99.i.i o.ti'.-.1 ii.on::. -o.oo.i 1001.100 9A9.1A1 44.300F 

311.OOA 31 .75 0.267 (1.773 •-'33.75(1 O.OOO 1.345 993.773 0.31A 1 . AI19 0.0110 O.OOO O.OOll A Wlh 

spool 1 
40.OOF 29 .4? 32.04 0 .00 695. / 5 O.OOO 9 7 . 3 (I.OV7 0.054 -0.0(17 10111. 10O 9A9.1A1 44.300E 

4O.00A 32 .04 11.296 O. 31 ,-• 933. .".'50 O.OOO 1.495 993.iS.Sfi 0.3O5 1.553 II.OOO O.OOO 0.000 A WTR 

SPl'.IOI 1 
50.00E 29 .27 31 .90 0.0(1 695.75 O.Oflli 94 .3 0.027 0.115? --O.004 10(11.UIO VA9.1A1 44.XOOF 

SO.OQA 31 .90 0.296 0 .312 933.250 0.000 1.495 993.737 0.303 1.570 O.OOO II.OOO 0.000 A WTK 

http://993.iS.Sfi


SPOOL I 
6 0 . O O E 2 9 . 4 2 3 2 . 0 4 0 . 0 0 6 9 5 . 7 5 O.OOl l 9 2 . S O.er/7 0 . 0 5 4 - n . O I I / l O o l . H I O V 6 9 . 1 6 1 44 . .30OF 

6 0 . O O A 3 2 . 0 4 0 . 2 9 6 0 . 3 1 2 9 3 3 . 2 5 0 0 . 0 0 0 1 . 4 9 5 9 9 3 . A S S 0 . 3 0 r . 1 . 5 5 3 0 . 0 0 0 O.OOO 0 . 0 0 0 A UTR 

SPOOL ) 
70.OOE 29.42 32.04 0.00 695.75 0.000 99.0 0.02" 0.055 -0.004 1001.100 965.064 44.30OE 

70.00A 32.04 0.296 0.312 992.137 0.000 1.508 993.A85 0.316 t.608 O.nOO O.OOO 0.000 A W1R 

SPOOL I 
30.OOE 29.42 32.04 0.00 693.75 0.000 94.5 0.026 0.054 -O.O04 1001.100 969.161 44.300F 

30.00A 32.04 0.296 0.312 983.250 0.000 t. 495 993. ASH 0.303 1.571 0.000 0.000 O.OOOAUTR 

SPOOL I 
90.OOE 29.71 32.04 0.00 A?5.75 -0.202 798.7 0.330 0.366 -0.O25 1001.100 976.965 44.300F 

90.00A 32.04 0.89t 1.O03 937.611 0.000 4.511 993.685 0.397 4.568 0.000 0.000 0.000 A UTR 

*; SPOOL 1 
IOO. OOP 30.00 TO. 19 O.OO ,i.95.7r. -0.111 594. ft O. V55 0.293 -0.028 1001. 1OO 969.161 44. 300F 

100.OOA 32.19 0.773 O.SA9 983.250 O.OOO 3.392 993.639 0.774 3.942 0.000 O.OOO 0.000 A UTR 

SPOOl 1 
1 1 0 . OOE 3 0 . 2 9 . 3 7 . 3 4 0 . 0 0 6 9 P . 7 5 - 0 . t 2 1 6 5 5 . 9 0 . 7 8 6 0 . 3 0 1 - o , 0 0 7 1 0 0 1 . 1 0 0 9 6 9 . 1 6 1 4 4 . 3 0 0 F 

1 1 0 . 0 0 0 3 2 . 3 4 0 . 3 0 2 0 . 9 0 4 9 S 3 . 2 5 0 0 . 0 0 0 4 . 0 4 2 9 9 3 . 5 9 2 0 . S 1 2 4 . 1 3 9 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 A WTK 

s p o n i 1 
1 2 0 . OOE 3 0 . 7 9 3 7 . 0 4 0 . 0 0 6 9 5 . 7 5 - O . 171 6 7 0 . 7 0 . 2 9 9 0 . 3 3 1 - 0 , 0 3 5 1 0 0 1 . 1 n o 9 6 9 . 1 6 1 4 4 . 3 0 0 F 

120 .OOA 3 2 . 0 4 0 . 8 3 1 0 . 9 3 9 9 8 3 . 2 5 0 O.OOO 4 . 1 9 2 9 9 3 . 6 8 5 0 . 3 2 1 4 . 1 8 4 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 A W1R 

SPOOL I 
130.OOF 30.29 32.04 0.00 690.70 -O.IVl 637.3 0.29? 0.377 -0,007 1001.100 969.161 44.30OF 

130.OOA 32.04 0.302 0.904 933.750 0.000 4.042 993.635 0.832 4.237 0.000 0.000 0.000 A WTR 

SPOUI 1 
ton n o t 3 0 *V9 •••!••.• n a n n i l . ' -9 ' . ?5 ~ o 1","1 ••• '"•-• ' i <i •"•'',• M •V?V - n n v i I M I M 1 Jift 0/..0 I A I a n 3 ; \ n t 
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-p» 

220.00f t 32 .34 1.010 1.147 9S.-3.2S0 0 .000 5.091 99:3.592 

SP001 1 
230.OOE 30.73 32.34 0.00 695.75 -0.310 1519.0 0.714 

230.OOA 32.34 1.218 1.391 933.250 0.000 6.140 993.392 

SPO0I 1 
240.OOE 30 .73 32 .34 0 . 0 0 695.75 - 0 . 5 5 3 2559.6 1.272 

240.00A 32 .34 1.604 1.343 979.042 0.000 3.033 993.392 

SPOOL. 1 
250.OOE 30.73 32.19 0.00 695.73 -0.768 361S.2 1.759 

250.OOA 32.19 1.872 2.130 992.137 0.000 9.522 993.639 

SPOOL ) 
260.00E 30.59 32.19 0.00 695.75 -1.109 5236.2 2.571 

260.OOA -2.19 2.283 2.559 933.250 0.000 11.335 993.639 

SPOOL 1 
270.00E 30.59 32.34 0.00 695.75 -1.496 7I5&.9 3.520 

270.OOA 32.34 2.674 2.955 987.611 0.000 13.543 993.592 

SPOOL 1 
280.OOE 30.73 32.34 0.00 695.75 -1.520 717R.3 3.535 

280.OOA 32.34 2.674 2.955 983.250 0.000 13.433 993.592 

SPOOL 1 
290.00E 30.59 32.34 0.00 695.75 -1.452 6919.1 3.422 

290.OOA 32.34 2.615 2.394 933.250 0.000 13.134 993.592 

SPOOL 1 
300.OOE. 30 .73 32.34 0 .00 695 .75 - 1 . 4 7 6 7040.0 3 .429 

300.00A 3 3 . 3 4 2 . 6 ) 5 2.894 9SH.vWoO.iiOO 13.184 993.592 

I . o i l S. 150 O.OOO O.OOO o.iio'l j M UI1K 

0.754 - 0 . 0 4 2 1001.100 969.161 44.300F 

1.236 6 .299 0 .000 O.OOO O.OOO A Wlf.' 

1.261 - 0 . 0 9 2 1001.100 961.630 44.300E 

1.605 3 .177 O.OOO O.OOO O.OOO A WTK 

1.712 -O.0O7 KKI1.100 VR5.0A4 44.30OF 

1.903 9 .722 0.000 0 .000 O.OOO A U1K 

2.541 -0.04::* 1001.100 969.161 44. :-;OOF 

2.296 11.696 O.OOO 0.000 ' O.OOO M W7R 

-.55 - 0 . 1 4 4 1001. 1O0 976 .965 44.30OF 

.634 13.675 0.000 O.OOO 0 .000 A UITK 

3 .520 - 0 . 1 0 6 1001.100 969.161 44. 300|; 

2.6S8 13.694 O.OOO O.OOO O.OOO A U1h 

3 .145 - 0 . 1 7 6 10O1.100 969.161 44.300S-

2 .639 13.444 0 .000 0 .000 O.OoO a W1R 

.438 - 0 . 1 0 6 1001.1O0 969.161 44.300F 

IS. 561 O.IIOO O.OOO O.OIl'O A WIK 
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SPOOL 1 
310. OOE SO. 73 32.63 0.00 695.75 -1.483 6973. 

310.OOA 32.A3 '2,615 2.894 933.250 0.000 13.134 

SPOOL 1 
320. OOE 30. S3 32.63 0.00 695.75 -1.433 7099. 

320. OOA 32.63 2.615 2.394 933.250 0.000 1:3. 134 

SPOOL 1 
330.OOE 30. SS 32.63 0.00 690.75 -1.452 6382. 

330.OOA 32.63 2.535 2.364 933.2S0 0.000 13.034 

;-;porn i 
340.OOE 30. SS 32.63 O.OO 695.75 -1.439 /111./ 

340.OOA 32.63 2.615 2.894 933.250 O.OOO 13.134 

spam i 
350.OOE 31.02 32.63 O.OO 695.75 -1.139 63V9. I 

330.OOA 32.63 2.645 2.925 937.611 0.000 13.393 

SPOOL 1 
360.OOE 31.17 32.63 O.OO 695.75 -1.476 7069. 

360.OOA 32.63 2.615 2.394 933.250 0.000 13.184 

SPGGI 1 
370.OOE 31.02 32.63 0.00 695.75 -1.496 7010.:-

370.OOA 32.63 2.613 2.894 933.250 0.000 13.134 

SPOOL 1 
380.OOE 31.46 32.63 O.OO 695.75 -1.:.o3 7229.1 

330.OOA 32.63 2.615 2.394 933.250 O.OOO 13.134 

3.405 3.520 -0.176 tOOl.lOO 969.161 44.300F 

993.493 2.650 13.501 O.OOO 0.000 0.000 A UTK 

3.444 3.4RO -0.003 1001.100 969.161 44.300E 

993.493 2.673 13.613 O.OOO O.OOO O.OOO A WIR 

3.440 3.3/3 -0.162 1001.100 969.161 44.30.iF 

593.49S 2.632 13.403 O.OOO 0.000 0.000 A UIK 

3.T.0W 3.437 -0.063 1001.100 96V.161 44.300F 

993.493 2.675 13.630 O.OOO 0.000 O.OOO A UIK 

.43? 3.520 -il.286 1001.100 9/6.965 44.30OF 

.493 2.635 13.424 0.000 0.000 0.000 A UXK 

3.435 3.467 -O.113 1001.100 969.161 44.SOOF 

993.493 2.667 13.539 0.000 O.OOO O.OOO A WTR 

3.437 3.49ft -0.204 1001.100 969.161 44.300F 

993.493 2.656 13.532 0.000 0.000 0.000 A WTR 

3.583 3.463 -0.046 1OO1.100 969.161 44.300F 

993.493 2.697 13.742 0.000 0.000 O.OOO A WTK 

http://44.30.iF


SPOOL I 
390.00E' 31 .46 32 .63 0 .00 6 9 5 . / 5 "1 .4«y 7043.0 :<.!'.>•/ 

390.OOA 3 2 . 6 3 2 .615 2.894 9S7.611 0.000 13.242 99:5.498 

SPOOL J 
400.00E 31 .46 32 .63 0 .00 695.75 - 1 . 5 0 3 712fi.3 3 .583 

400.OOA 3 2 . 6 3 2 .615 2 .394 983.2H0 0 .000 13.184 993.49B 

SPOOL 1 
4IO.O0E 31.46 32.77 0.00 695.75 "0,977 4600.3 2.289 

410.OOA 32.77 2.139 2.406 9S3.25O0.O00 IO.786 993.4:51 

SPOOL 1 
420.OOE 31.46 32.92 0.00 695.75 -0.674 3157.8 1.600 

420.OOA 32.92 1.783 2.037 937.611 O.OOO 9.027 993.404 

SPOOL J 
430,OOE 31.46 32.92 0.00 695.75 -O.S9B 2002.2 0.949 

430. OOA 32.92 1.396 1.600 992.137 0.000 7.103 993.404 

SPOOL I 
440.00E 31.46 33.07 0.00 695,75 -0.W57 1675.1 0.826 

440.00A 33.07 1,277 1.460 983.250 0.000 6.440 993.356 

SPOOL 1 
4SO.O0E' 31.61 33.07 0.00 695,75 -0.246 1201.5 0.567 

430.00A 33.07 1.069 1.217 983.250 0.000 5.390 993.356 

SPOOL 1 
460.00E 31.46 33.21 0.00 695.75 -0.702 1018.7 0.486, 

460.OOA 33.21 1.010 1.147 987.611 0.000 5.113 993.309 

SPOOL 1 . . 
trtt\ one *»i t-i 'io i\ n no AO*; »«i . n . i o u w /<J 

:<.A6.H - U . W , ; . 1 U U 1 . 1 0 0 •:'/.:. Volt ^-l.WOOr 

2 . A A3 1.3.5A4 O. OOO 0 . 0 0 0 0 . OOO r". U I K 

3 . 4 6 1 - 0 . 1 4 8 1 0 0 1 . 1 0 0 9 6 9 . 1AI 4 4 . 3 0 0 1 -

2 . 6 7 0 1 3 . 6 4 3 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 ft Ullfc 

" .2S5 • • 0 . 0 3 2 1 0 0 1 . 1 0 0 ' ' 6 V . 1 A 1 3-1..'-:OOF 

2 , 1 7 2 1 1 . 0 A 3 O.OOO O.OOO o . OOO rt W(K 

1 . 6 2 2 - 0 . 2 0 8 1 0 0 1 . 1 0 0 9 7 6 . 9 A 5 4 4 . 3 I I O F 

1 . 7 3 2 9 . 0 7 : 1 0 . 0 0 ( 1 O.OOO O . O o n ft WIK 

0 . 9 9 5 - - 0 . 0 4 A 1 O O I . I 0 0 9 8 5 . O A 4 4 4 . W I O F 

1 . 4 2 0 7 . 2 3 2 0 . 0 0 0 O.OOO O.OOO 0 WTR 

0 . 8 4 4 - 0 . 0 9 2 1 0 0 1 . 1 0 0 9 6 9 . 1 6 1 4 4 . W I O F 

1 . 2 9 9 6 . 6 1 4 O.OOO O.OOO O.OOO A W1K 

0 . 5 5 6 - 0 . 0 0 7 1 0 0 1 . 1 0 0 7 6 9 . 1 6 1 44.SOOF 

1 . 1 0 0 3 . 6 0 2 O.OOO O.OOO O.OOO A U1K 

0 . 5 I H - 0 . 0 6 3 1 0 0 1 . 1 0 0 9 7 6 . 9 6 5 44.3001-

1.013 3.153 o.ooo o.ooo 0.000 A tint 

;t . 1 ' . / ! o I\IVJ m i l l 1I I I I tW.-J U l J.I :.vwiv. 



470.00A 33.21 0.950 1.073 933.250 O.OOO 4.791 

SPOOL 1 
430.OOE' 31.75 33.36 O.OO 695.75 -o. 031 654. 

4 3 0 . 0 0 f t 3 3 . 3 6 0 . 7 7 2 0 . 8 6 9 9 3 : 5 . 2 1 0 0 . 0 0 0 3 . 3 9 2 

SPOOL. 1 
490.001: 31.75 33.HO 0.00 695.75 - 0. 123 /09 

490.00ft 33.50 0.331 c'1.939 -333. 250 O.OOO 4.1*2 

SPOOL 1 
500.OOE 31.75 33.50 O.OO 695.75 -.M21 705 

300.00ft 33.50 0.331 0.939 933.250 O.OOO 4.19? 

SPOOL 1 
510.OOE 31.75 33.79 O.OO 

510.00A 33.79 0.331 0.939 933.250 O.O.'in 4.19'.' 

SPOOL 1 
5 2 0 . OOE 3 1 . 9 0 3 3 . 7 9 O.OO 6 9 5 . 7 5 •<>. I .VI fflv 

5 2 0 . 0 0 f t 3 3 . 7 9 0 . 3 3 1 0 . 9 3 9 9 3 3 . 2 5 0 0 . 0 0 0 4 . 1 9 2 

SPOOL 1 
5 3 0 . OOE 3 1 . 9 0 3 3 . 7 9 0 . 0 0 6 9 5 . / 

5 3 0 . O O A 3 3 . 7 9 0 . 3 3 1 0 . 9 3 9 9 3 3 . 2 5 1 1 O.OOO 4 . 1 9 2 

SPOOL 1 
540.OOE 31.90 33.79 0.00 695.75 -o.131 71: 

540.00ft 33.79 0.331 0.939 933.250 o.noo 4. I'i 

SPOOL 1 
5 5 0 . O O E 3 2 . 0 4 3 3 . 7 9 0 . 0 0 6 9 5 . 7 5 - 0 . 1 3 1 

o.ooo o.ooo .". un-

9 9 3 . 2 6 1 O . S 1 2 4 . 1 ? 

0 0 6 1 0 . 1 1 . 1 0 0 ' - '69. 161 4 4 . - i n . l h 

O.OOO O.Ol'IO 0 , 0 0 0 n NO-

0 . 3 0 7 . I . . - : ? / ' - O . OHO 1 0 0 1 . 1 0 0 9 6 9 . 161 4 4 . 3 0 . l F 

9 9 3 . 2 1 3 11.345 4 . ^14 o.Oi ' i . l O.MOO O.l i i ' .O A W l l . 

- 0 4 1 0 0 1 . 1 0 0 9 6 9 . 161 4 4..- .VK* 

0.1=143 4 . 2 ' - ' O. OOO 0 . 1 ' 

i , . . . I . 1 . . 1 . 1 . 1 . . 

. 1.-.1 .1-1. -..mF-

. 1 6 1 I - 1 . 1.1. IF 

=145 4 . 3 0 4 

:14 - . J . I I . 5 1 . I . .1 .1. IO ' : »*-.'-'. 161 -14. -liiOF 

535 4 . 2 5 2 l i .OOO O.OOil . ' i . o i t . l A U 11 

I I .OO,- l o o t , t o i l 9 6 9 . 161 U . -lO.ih 

. 3 4 7 4 . V I . 

0.1-121 11.344 - 1 1 . 0 4 6 M O I . I O O " 9 3 . 4SO J 4 . '•:. K11-
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350.00f t 33 .79 0.S31 0.9:59 996.K4I O.ooo 4. 249 993.1 I ; O.S37 »./.-..• u.ooi i n . i i •«... n u n -

SPOOL X 
560.OOE 32 .04 33 .79 0 .00 695. 75 - 0 .131 VOI.o (1.30/ .!.-;-::•; n.1114 l O i j I . K i u v:-".\.,.64 4 1 . •;... 4" 

560.00A 33 .79 0.331 0.939 992.137 O.OOO 4.229 lOS. 1 IT O.S40 4.27S .'). OilO il.l.OO .•i.ilOO A U11. 

spool i 
570.OOF 37 .04 33 .79 O.00 695.75 0.014 7.3 - 0 . 0 0 3 ( i . u lK -0 .004 M i l l . w i n •-,-... . 1.-.1 4-1. -;.•• .f-

570.00ft 33 .79 - 0 . 0 0 0 -0 .03A 933.'.350 O.OOO - 0 . 0 0 2 993.117 O.HK6 (1.4-i.-> O.O.iO O.OOO , ' . I . ,i Ull-

SPOOL 1 
580.OOE 31 .75 33 .79 0. OO 695.75 O.ilOO 1ii f t . i i o.i..-:.-: i i . i i - .y -o . i .u4 1<>.i1.l.i.. -'.'•-.. 1.-.1 .14. F 

580 . OOfl 33 .79 0.296 0.312 933.250 0.000 1.495 993.117 ( I . 130 I..-..'- U.OOl. i l . OO" . , . . ) ! . . , ,v t j l i -

SPOOL 1 
590.OOE 31 .75 33 .79 0 .00 695. 75 o.OOO X i l . / o.ir.-i i o.iWf: i...ii'.l 1.>.il.1uii ••:-:*..ii64 l I.-.,.. *i-

- J 590.00ft 33 .79 0.2.37 0.743 992.137 O.OOO 1.206 993.117 O. .'35 1.1'i i l . l lOn n.OOil . . . . .o. i ,', U11. 

SPOOL 1 
600.00E 31 .75 33.79 O.OO 695.75 O.OOO MO./ i l . i l . ' i i i j . i l43 .. . i io4 1 0111 . 1 i i i l -v.v. 161 4 1 . -....-F 

600.OOA 33 .79 0.237 0.243 933.250 0.000 1.195 993.117 0.285 I . I '.. ' O.OOi'l O.oi.O i i .Ouo M Ul | . 

SPCIOl 1 
610 . OOE 31 .90 33.79 O.no 695.75 O.OOO 30.7 0.020 0.043 " . 0 0 4 1001.100 ••',:•.-•'. 161 4 4.3i.iiiF 

610.00ft 3 3 . 7 9 0.237 0.243 933.250 O.OOO 1.195 993.117 0 .235 1.452 O.OOO O.OOO O.OOO ft Mlh 

SPOOL 1 
6.20. OOE 31 .90 33.79 0 .00 695.75 0.000 RO. 7 o.n.'O o. 04H - l " l . i)04 1OO1.100 96.9. 161 44. xOiiF 

620.00ft 33 .79 0.237 0.243 933.250 0.000 1.195 993.117 O. 235 1.452 O.OOO O.OOO 0.000 ft WIK 

SPOOL 1 
630.00E. 32.04 33.79 0.00 695.75 0.000 78.4 0.02O 0.046 -0.O04 1001.100 976.965 44.300K 

6 3 0 . 0 0 f t 3 3 . /•> ( 1 . 2 6 7 0 . 2 7 S 9 . 3 7 . 6 1 1 O.O1I11 1 . 3 5 1 yy. - i . I I / o . / S I 1 . 4- . i l OOO u . i tOO (\ U l h 
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•to 
00 

SPOOL J 
6 4 0 . OOE 3 1 . 9 0 3 3 . 7 9 O. f lO 6 9 5 . 7 - , O.OOO 7 6 . O 0.0.-11 0 . 0 4 4 O.OH4 I 0 O 1 . 1 0 O 9 7 6 . ' : ' 6 5 4 4 . 3 O 0 S 

6 4 0 . O O A 3 3 . 7 9 0 . 8 6 7 0 . 2 7 3 9 3 7 . A l l 0 . 0 0 0 1 . 3 5 1 9 9 3 . 1 1 7 0 . 2 7 7 1 . 4 0 9 0 . 0 0 0 0 . OOO n . n n l ) .-. U I K 

SPOOL. 1 
6 5 0 . 0 0 E 3 2 . 6 3 3 4 . 2 3 0 . 0 0 6 9 3 . 7 5 -0 . ( 9 .71 98Fi .O 0 . 4 4 0 0 . 4 7 ? - O . 0 0 7 ( 0 0 1 . ( 0 0 9 6 9 . 1 6 1 4 4 . 3 0 0 F 

6 5 0 . OOA 3 4 . S3 0 . 9 3 0 1.11:5 9 3 3 . 2 5 0 0 . 0 0 0 4 . 9 4 1 9 9 2 . 9 7 3 0 . 9 9 6 r , . 0 7 1 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 A UIK 

SFO0L I 
660.OOE 32.63 34.38 O.00 .= '""-..75 -0.256 13*0.6 0.606 i'..6.-4 O.O.r.' I.XI1.10O 969.16) 44..SOOF 

660.00« 34.3S J. 129 1. ?S* 935.250 O.OOO -..690 V92.924 (.('".3 -..37? 0.000 O.OOO 0.000 A ulh 

SPOOL ( 
670.OOE 32.63 34.09 0.00 695. ,--, --0.465 .'Ml.; l.o.<9 1.1.34 -O.Uk'S l.Xll.lOO 99:5.430 44..-SU0F 

670.OOA 34.09 (.4r.6 I. A.V-' 996.341 O.OOO 7.440 993.021 (.469 7.4/3 0.000 0.000 O.OOOAwrK 

SPut l t 1 
.-.SO. OOE 3 2 . 6 3 3 3 . 9 4 0 . 0 0 A T . . 7-. " 0 . 6 2 0 : " 9 6 V . 3 I . 4<4 ( . 4 3 9 - 0 . O 3 1 . 1 O 0 1 . 1 0 O V A 9 . 1 6 1 44.51HIE 

6130. OOA 3 3 . 9 4 1 . 7 2 3 ( . 9 7 6 '-' '53. . ' 50 O.OOO 3 . 6 3 3 9 9 3 . 0 A 9 1.7.^9 3 . 3 0 6 O.OOO O.OOO O.OOO A NTH 

SPCII.IL I 
6 9 0 . O O F 3 2 . 6 3 5 3 . 9 4 O.OO 6 « 5 . 7 5 - 0 . 3 9 6 4 2 I 7 . ? / . I l l . " ' .u , '4 -o.o.'-.:-i 1 0 0 1 . 1 0 0 9 6 9 . 1 6 1 4 4 . 3 0 0 F 

6 9 O . 0 0 A 3 3 . 9 4 2 . 0 2 0 5 3 3 . ,".'50 O.OOO 1(1. ISA 9 9 3 . 0 6 9 '.J. 0 6 1 1 0 . 4 - 5 O.OOO O.OOO 0 . 0 0 0 A U l h 

SFTItll 1 
7 0 0 . O O E 3 2 . 6 3 3 3 . 7 9 O.OO A'-<5. 75 - 1 . 3 8 1 6 5 B 6 . 6 3 . 196 3 . . ' 9 3 - I I . 1 M 1 0 1 1 1 . ( 0 0 9 9 3 . 4 8 0 4 4 . - i . l O F 

7 0 0 . O O A 3 3 . 7 9 2 . 5 2 6 . ' .SOS 9 9 6 , 3 4 1 0 . 0 0 0 1 7 . 9 ( 0 9 9 5 . 1 ( 7 ? . 5 , - 5 1 5 . 1 1 4 O.OOO O.OOO O . O O O A W 1 U 

SWIM 1 
7 1 0 . OOE 3 2 . 6 3 3 3 . 7 9 O.OO 6 9 - , . 75 - I . 4 2 9 6:-:5:5.3 5. •( ' . ' . • . ' .566 - O . I 1 3 1 0 0 1 . 1 0 0 n , w . 161 4 4 . 5 0 0 F 

7 1 0 . OOA 3 : 3 . 7 9 .8 :53 9 : 5 3 . 2 5 0 0,0110 I ? . 3 3 4 9 9 3 . 1 1 7 .\A.'>:5 1 3 . 5!',3 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 A W l h 

http://44.-i.lOF


SPUUL 1 
;vo .00E ' 32 .63 3 3 . 7 * O.Oil .:.!''../'., - I . r .v.- . ,'<'.'6.4 -;.'',64 3 .49/ o.oo, ' I m i l . l . i . i -'69.161 4.1.30.* 

720.00A 33.79 2.A45 2 .971 93:?. /an o. 000 13.333 993.117 7.707 13.734 0.000 0.000 o.ooo rtWIf. 

SPOOL 1 
73o. IKIK sv.&s 33.94 o.oo i v i , ,T, • i . : ,36 T.v...^ <.r.K3 .5.'..:;: - u . o s s I O . H . I . » I -y.-.;.. i A i « . 3 o o p 

730.00A 33.94 2.A45 - / . v / ' ; 9 3 5 . / s o o.ooo 13.33:? 99-1.o,w / . v o l 13. ;:;.! o .ooo o.ooo o.ooo * U T K 

SPOOL 1 
,'40.00fc :•:?.&.': 34.33 O.oo 69' . . ,"., - I . M - : 7<'.4.6 3.6OI 3.r, ;r . -0.H4V lOo l . lOO 969.161 44.300F 

740.OOA 34.33 ."'.674 ; . V T 1 9:3.3. /'10 O.OOO 13.433 99; ' .9' /4 / . 7 / / 13. ft'",/-. O.OOII 0.000 O.OOO ,-, Ul 11-

SPIJDl 1 
750.OOE 32.63 33.94 O.OO 69-.. 75 • 1 . 48» ,'149.1 -;. ' . /9 3..194 o. l o / l O O l . t o o 969. IA] 44.300F 

/SO.OOfl 33.94 •/.64r. / . 9 / ' l 9K5./ ' iO 0.000 13.333 993.069 '/. 6:3 3 13.66- ' O.OOO O.OOO O.OOO .') UIK 

SPOOL 1 
760.OOE 3?.A3 34.09 O.OO 69f i . ,T5 - l . r . 3 3 .V77.6 3 . ' , 9 / 3.r,,-.o - -0 . i l , i: M 0 1 . M O <-A-.,. |,-, | .14. <00E 

760.00A 34 .09 2.Mr, S.9?"3 9.33.'/MO O.OOO 13.333 993 .0 /1 / . 707 13.7:34 O.OOO 0.00(1 O.OOO fl Will 

SPOOL. 1 
770.001? 32.77 34.09 0 .00 69!:..75 - 1 . 5 1 * 737).T, 3.T.9'/ 3. tiC9 -O.0O7 1001.100 96 ' - ' . l6 l 44.300F. 

770.00ft 34 .09 ?.64ri 5>.9?ri 93:3. ?T,0 0 .000 13.333 993.071 '/.7/r-. 13.R73 0.000 O.OOO O.OOO filJIK 

http://--0.il


ENUi lNEERIUm I I N I ' I S CUNVFRSrrtM RFSI.II I S 

DATE 2 8 - . J U N - 7 9 RUN NO. 6 

T I M E TW TF I S Ms FIT H I T riF 1 OF-' nFS Mi l l l<o I ' l l - : . - lo t , . - . 
( S E C ) (UEQ. C E L S I U S ) ( K P f l ) ( K P f i l (1 : f i /M*SFr : *«-7> (K fS-M/SRr . * * - . ' ) <nl,!Ul 

SPOOL ) 
I O . O I I F 27 .38 31.14. 0 .00 MTi. ' / r i 0.1103 69 .3 O. f lH 0 .011 0.000 l o o t . 1 0 0 969.161 j;i.:-:oOF 

ANALYSTS OF RATA 
—TURB VPI.CIKITY-- Wftll-R- - - • • - . I l ' i ' i f l 

t lME FLUID FTW FTA RHOF VOtll M.iFT HENS VFI Mfil-'W (1FNS VFI MAKW 
TEMP 

(SFC) (CEL) (M/SEC) (M/SEC) (K0/M**3 I (KTi/SFr:i ( i :n/M**3> (M.'ftFi:) (M. /RFm , • U , ; H M •: I M , ; . H I : I . l l , . : - ;H I 
10.00A 31 .46 0.7.96 0.31V"- 933.7. , :;o 0 .000 1.49!i 993 .3 /1 0. 764 l . 346 O.OOu . . .ooo o .noo n lllh 

SPL'IOI 1 
20.OOP 75.97 31.46 o.oo IV;T.. 70 o.noo /:-:. 9 o.oi : , o.04v o.uo',< 1001.100 uni t . ton « . - a i * 

20.OOA 31.46 0.796 0.317 i nn i . 099 o.ooo t . r..':;: 99:1.371 0.7;-: 1. 3vo 0.000 0.0.. o.uon ,, ni l . 

o sprtciL 1 
30.0UF 76.94 S l . V f i O.oo 69S.7r, 0 .000 )7-..3 0.01:-: o. 04;'-: - o . o n o l O i . i . i n o lO i i t . l . i i ' i .1l.::ooP 

30.00ft 31 .75 0.796 0 ,31? 1O01.O99 O.OOO l . f j? , ' 9 9 3 . 7 / 3 0..-V/ 1.41'. ' O.OOO 0.000 n.OOn „ u 11, 

SPOOL 1 
40.00E 73. S4 37.04 0 .00 69!"..7S O.OOO 76 .3 u . o l / 0.04::< -0,004 1001.10.1 1 0 m . 1. ..1 .I.I.300F 

40.00A 3a.04 0.237 0.243 1001.099 O.noo 1 . 7 1 / 993. ,;nr, 0 . 7 / 7 t . l r , ' 0.01.10 0.0011 0.00, . i", wo, 

SPOOL 1 
CiO-OOE 26 .79 32.04 O.OO 69S.7S (1.000 30 . 7 O . O I / O.CI43 O.0O0 l o o l . K'O l n o l . 1 0 0 .|-1 . xonh 

50.00A 32 .04 0.767 O. ,'73 1001.099 O.O11O I . 36S» 993.6«r. 0 . 73:1 1.4:"..' o.nOli O.OOU l i .o i iu M UI I I 

SPOOL 1 
60 . OOE 30 .59 37.63 O.OO 69r;.7r. n.n03 , '6.n [1.01? 0.044 - o . o o o 1001.100 1001.1,10 . | 4 , S O O F 

60.00A 37 ,63 0,207 0.703 1001,099 0.000 1.06r« 993. .|93 O . ; ' / / 1 .-109 11.000 0.000 O.ooo r, igu, 



SPCIOI. 1 
70.0IIE 29.71 32 .77 O.OO W , i , ,'!-. -0.1.-.H ;3.'.3.o' u . s v / i i . l l / i l . i r . i - ; l o o i . l i . i l l O i . l . l d i i 44. ii.ilh 

70.00A 32 .77 0 .950 1 .1178 ton1 .099 O.OOo 4.S7R 9 9 3 . 4 m (1.932 4.7H0 n.000 O.ixio o.noi.. M W1K 

spatu 1 
80.OOE 28.54 32 .92 0 .00 A9H. 73 -0.08I.3 SUA.."-: 0 .203 0.233 .-fl.OOV 99r,.ii,' :,.l l o o t . m o 4 4.300K 

80.00ft 32 .92 0 .712 0 .799 9 9 S . 4 3 o H . o f i n 3..S43 998.404 0.714 3.A37 0 .000 O.OOO O.Odr t r tWIK 

SPOOL 1 
90.00E 31 .75 33.21 0 . 0 0 A9S.73 - O . H 1 •'•.31.1 0.2&2 0.282 0.01? 1001 . 1 Ofl 1001.100 44.SOOF 

90.00ft 33 .21 0 .802 0 . 9 I ; I 4 1001.1199 O.IIOO 4.11!.". 993.309 11.79/ 4.OAO l l . 000 O.Oilll O.ilf l i l A WIK 

SPOOL 1 
100.OOE 30 .29 32 .92 0 .00 o9K.7f< -0 .12 f t 6/11.A 0.2VV 0.317 -0.021 t o o l , i nn 1001. K in 44.3O0F 

1(10.00ft 32 .92 0.831 0.939 t 0 0 l . O 9 9 O . f l 0 O 4 . 2oS 993.404 il.S,''? 4 .13 ' i I I . OI10 0 .000 O.OOOft Wlh 

SPCIOI I 
110. OOE 29 .13 32 .92 0 .00 iV?ri.7ri - 0 . 121 A/T,.2 0. ,'V,'-. , i .3?v -o. i r . ' r , 9,Y|. 20,-. lni'11.100 44.3iinr-

l tO.OOfi 3 2 . 9 2 0.3.31 (1.9.99 937.47(1 O.IIOO 4.2111 993.41)4 11.324 4.199 0.(100 II.Olio O.OllO M NIK 

SPOOL. I 
120.OOE 32 .43 37 .92 0 .00 f-.93. 73 - 0 . 1 2 1 A9R. 1 11.29,'-, (1.327 - n . o o o t o u t . l i i n I0 .1 l . l i11 , 44.3.IOF 

120.00ft 32 .92 0.331 0.9:59 1(101.099 n.OOO 4 .2A* 993.404 (1.333 4.270 II.IIOO 0.00(1 O.OOi, ,-, Mll-

SPdfJt- 1 
130.OOE 31 .70 32.92 0 .00 <:.93. 73 - 0 . 1 2 1 A79.2 0.294 i l .317 - i i . o o , ' 1001. too ¥."-;';. o.M 44..HOOF 

130.00ft 32 ,92 0 .391 1.003 992.137 0.0110 4.33? 993.4114 0 . 3 2 ; 4 . , '12 0 .000 (I .000 11.1i.1n ,', wit. 

SPOOL 1 
140.OOE 32.04 33 .07 11.00 A93.73 -O. 121 490 .3 0 .799 n.323 -11.007 1001.100 l o o t , too 44.3i.. iF 

140.00ft 33 .07 0 .742 0.334 1001.099 O.OllO 3.31(1 993.336 0.334 4.243 0.000 0 .000 11.000 >i W IK 

SPI It'll. 1 
1*lfl OOF 9'» A.O :I'J '.»•? /1 n i l A'.i'-i >'< - l l 1'-"1 . ' - .". 1 i t •.<:»*. . , - .•( i „ . , < „ , ,• K i , n i , i ( , | f , i i 1 ! . i, i a,I x( , . l l -

http://ii.ll/
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http://looi.li.il
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IN3 

150.OOA 32.9S 0.S3J 0 .939 m m .099 0.000 4.2A8 993.404 O.S24 4 .199 O.riOO 0 .000 O.OOO A HI h 

SPOOL 1 
1&0.00E 29.42 33.07 0.00 <-.9!i. 75 -0.171 681.4 0.290 0.323 --0.00/ 99;,. 064 1001.100 44.300F 

160.OOA 33.07 0.3:31 0.939 99S.43A 0.000 4.2TV-. 993. XM. 0.S23 4. -.'19 0.000 0.000 O.OOu A UTR 

SPOOL J 
170.00B 28 .34 32 .9? O.OO rs95. 7T1 - 0 . 1 7 1 AR7.8 <>. 29A O. -i31 -0 .O14 i r i iH. lOO 1O01.100 44 . 301 IF 

170.00A 3 2 . 9 2 0 .772 0 .869 1001.099 0.000 3.9A2 993.4114 O.S37 4 . . ' 3 ' J O.OOO 0.000 O.OOOAWIR 

SPOOL 1 
180.OOF 23 .25 33 .07 0 .00 ~9r..75 - o . 1 2T". A92.8 <>.yv7 0.329 -0.0O4 1001.100 lOOI .U lo 44.30OF 

130.OOA 3 3 . 0 7 O.Sol 0 .973 10O1.099 0 .000 4 .470 993.3!"./, O. 33"i 4.7!14 O.OOO O.OOO O.OOO A MIR 

spnoi i 
190.OOF 73. ' l .9 33 .0 / ' O.OO •:*>*.. 70 - i l . W^i 9^9. 7 n./|77 (l.4r.O -il.no/ 1OU1.100 1001.100 44.30OF 

190.OOA 33.OV 1.01O 1,147 1 Oil 1.099 O.OnO r,, 1S3 993.3'IA II.VS3 Ti.ni>.- O.OOO O.OOO O.OOO A Ul R 

SPOOL 1 
200.OOF 30.0(1 33 .SI 0 .00 A9T3.75 .-0.23.S 1173.. ' O.J.r.d il.T-.74 -0.03T. 1001. 10O 10,11.100 -14.3O0F 

200.OOA 33.71 1.179 1 , 2SA lOOl . 099 0.000 H. 794 Ovfl .sov I.OS7 Ti. - -i37 0 .000 O.I10O (1. Odd A UI1R 

SPOOL I 
710. OOF. 3:(.07 33 .07 0 .00 A9S. 7r, - u . V.n V12R.& I.OITi 1.II7CP C..014 1001.10(1 10(11. KlO 44.300F 

710.OOA 33 .07 1.47* 1 . 7.34 1001.099 O.riOO 7.319 993.3!ic. 1 . 4o4 7.4"./. O.OOO 0.000 O.OOO A WTK 

SPI1III 1 
220. OOF 33.(17 33.07 0 .00 W i . 7 n - n . K i r i 394Ti. 1 I . »:.7 1.9SO - 0 . 0 1 3 1001.100 10O1.1CKI 44.300F 

770.000 33.07 1.931 7. .191 1001 .0 •?••• i l .nOll 9 .913 «V:'i. '•:'"•• 1.993 10. I ' l l 0 .000 O.OOO 0.00(1 A UtK 

SiPl.lUl. 1 
"73O.00F 32.97 33.07 (i.OII /-.9ri.7Ti I . •; ,'R ATin7.A : - i . .3 l H.23I 0 .1 . (1 I dO l . lO I I 1(1,11. Uld 44.300F 

http://-il.no/
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SPOOL 1 
320.OOE 32.34 33.07 0.00 695.75 -1.520 7173. 

320.00ft 33.07 2.555 2.333 1001.099 0.000 13.113 

SPOOL ) 
330.OOE 29.13 33.2) 0.00 695.70 -1.456 W W , 

330.00ft 33.21 2.615 2. 894 IO01.099 0.000 13.423 

SPOOL J 
340.OOE 29.13 33.07 0.00 695.75 -1.496 

340.00ft 33.07 2.704 2.936 10OI.099 0.000 13.RSI 

SPOOL 1 
3 5 0 . O O F 3 1 . 4 6 3 3 . 3 6 0 . 0 0 6 9 5 . 7 5 0 . 9 9 7 4 S 2 7 . f 

3 5 0 . O O A 3 3 . 3 6 2 . O 8 0 2 . 3 4 4 9 9 6 . 3 4 1 O.OOO 1 0 . 6 3 1 

s p o n i i 
3 6 0 . O O E 3 3 . 0 7 3 3 . 3 6 O.OO 

3 6 0 . OOA 3 3 . 3 6 1 . 6 9 3 1 . 9 4 5 1 0 0 1 . 0 9 9 O.OOO 3 . 6 9 3 

s p n o L 1 
3 7 0 . OOF 3 0 . 5 9 3 3 . 7 9 0 . 0 0 

3 7 O . O 0 A 3 3 . 7 V 1 . 3 0 7 1 . 4 9 5 1001 . 0 9 9 o . OOO 

SPOril 1 
330.OOF 29.42 33.79 0.00 695.75 -O.?43 1133.4 

330.OOA 33.79 1.06.9 1.217 973.135 0.000 

ftpnni. 1 
3911.OOF 3 3 . 5 0 5 I3 .79 O.OO 6 9 5 . 75 ••(>. I w 1 0 0 6 . 1 

3 9 O . O 0 f t 3:"-:.79 1 . 0 1 0 1 . 1 4 7 1 0 0 1 . 0 9 9 O.OOO 

3 . 5 9 0 3 . 6 0 1 - 0 . 2 4 7 1 0 0 1 . 1 0 0 1 0 0 1 . I o i l 4 4 . 3 I I O F 

S 3 . 3 5 6 2 . 6 3 7 1 3 . 6 3 3 0 . 0 0 0 0 . 0 0 0 i l .OOO A N I K 

3 . 3 6 3 3 . 4 4 5 - 0 . 106 1 0 0 1 . 1 0 0 I 0 O 1 . 1 0 O 44 .300V-

9 9 3 . 3 0 9 2 . 6 4 2 1 3 , 4 5 9 O.OOO O.OOO 0 , 0 0 0 A WIK 

S.4SS - 0 . 0 3 5 IOOI.IOO 10O1.10O 44.3, iOf 

. ' ./•,-v 1 3 . 7 4 7 0 . 0 0 0 O.OOO 1l.11 

• 421 - 0 . 1 O 9 1 0 0 1 . K i l l 9 9 : - ; . 4 a o 4 4 . 3 0 0 F 

O.OOO U.OOO A U f h 

1 . 4 4 7 1 . 5 1 1 O . o v f i 10O1.1OO I 0 0 1 . 1 0 0 4 4 . 3 0 0 I 

99> . - y - , 1 1 . 7 7 3 9 . 0 3 2 0 . 0 0 0 O.OOO O. OOO A W l h 

•i) =1 0 . 0 O 4 1 0 0 1 . 1 0 0 1 0 0 1 . 1 Oi 1 4 4 . -A» If 

. l t 7 1 . 3 8 6 7 . 0 5 7 O.OOO O.OoO 1).OOO A U l h 

0 . 5 9 ; - : - 0 . 0 4 2 9 7 3 . 1 7 1 V 6 9 . 161 44.-KVIF-

. 1 1 7 1 . 0 9 4 5 . 5 7 1 O.OOO O.OOO 11.000 A WI h 

n . 4 5 1 0 . 4 9 1 , o . o . l 1OO1.1O0 1 0 0 1 . 1 0 O 44,"-:oOF 

*,:'r<.\17 1 . 0 0 6 5 . 1 2 5 O.OOO O.OOO O.OOO A Wl l * 

http://1l.11


SPOOL I 
400.OOE 30 .88 S3.79 O.OO c.9!... 7& - I I .1S0 981.7 o.4:.4 o. 4AH • l l o u l . l o , . • ••..• inn 14.-IO01-

400. OOA 33 .79 0.930 1.113 996.841 0.000 ?i.009 993.117 0.V94 ';..065 o .on i . i i .onn o .noo A Will 

SPOOL 1 
410.OOE 30 .29 33 .79 0 .00 6 W . 7 0 0.000 87 .5 0 .02? I I .048 - n . ciiio l o o i . i o o l o o j . i n n 44. :-noF 

410.OOA 33 .79 0.178 0 .173 1001.099 0 .000 0.91? 993.117 0. 297 I . r u n n.nno O.OOO O.OOO r, HIK 

SPOOL. 1 
420.OOE 29 .42 33.79 O.OO 69n.7n -0.12I 676.1 H..--99 0..-;19 - o . l U S 9 8 6 . 4 4 * l . i . ' l . lOO 44. .'•uiilh 

420.OOA 3 3 . 7 9 0.1331 0.9.59 V94.43R O.OOO 4 .240 993.117 O. I52-, 4 .20 . ' O.illlO O.OOO il.OOO A U11< 

SPOOL 1 
430.OOE 30 .88 33.94 0 .00 6vn.7!1 -O.J IS .-.79.1 i i . i '96. o . - i ] - , • O . I K I . ' 1001. 100 t o n l . H i O 44.-IOOF 

430.OOA 33.94 0 .302 0 ,904 1001.099 O.OOO 4.11"i 99.5.069 0.827 4.211 O.OC.I". O.OOO 0.000 i*. W1H 

SPOOL 1 
440.OOE 32 .04 34 .38 O.OO i-.9n.7r, - 0 . 1 2 1 672 .6 o...-:92 o. **;:••.'; .|..,i1.-i l . i o l .K IO :;.'..1164 44.5IIOF 

440.OOA 34 .38 0 ,772 O.I569 9-32. 137 o .noo 8.927 992.924 o.;52:4 4.r-»0 O.Oori O.OOO O.OOO A Wlh 

SPOOL 1 
450.OOE 33.79 34.38 0.00 A9S.75 -0.121 694.4 0..'?2 o.:•::•,- u.ooi. lool.ton •'•..4:50 44.SOOI-

450.OOA 34.38 0.831 0.9:59 996.841 0.000 4.249 992.924 0.8.5,:, 4..''IS o.Oii,. O.OOO 0.000 ,-, UI1K 

SPOOL 1 
460.00E 34.09 34.38 0.00 695. 7r. -0.121 686.4 0.299 0.:-;ir, o.n.Kt 1 orn . I 0-1 1 .".,"•! . 100 .14..50OF 

460. OOA 34.38 0.831 0.939 1001.099 0.000 4,26:5 992.924 0.8:51 4.25:5 O.OOO O.OOO O. oOo ,\ Wlh 

SPOOL 1 
470.OOE 34 .38 34 .38 0 .00 695.75 -0 .121 6 / 2 . 4 0.296 o.:•::•!/:. -O.05' , 1001. l oo -• -:.4l :io 44. -;0oF-

470.OOA 34 .38 0.831 0.959 996.341 O.OOO 4.249 992.924 o. 152:5 4 .190 O.OOO O.OOO i1.iii.iii ,\ W1K 

'SPOOL 1 . 
4ftO OOP 9".t 7 9 94 "-!*=! n Oi l ,•••.*•; / * . O I u >i t w, i v n 0 1 / 11 uaw • . , . . . i n - i w , ...,,.1 1,,..1 1 , ; , 1 .1.1 ., ,. i t 

http://i-.9n.7r
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4S0.00A 34,33 0. 1 73 0.17:1! 993,43''-. O.OOO o.9tO 99;'. 9'.":4 0.'""3r. 1.401 1*1.000 O. OOO n.000 A W1K 

SPt lO l 1 
4 9 0 . O O E 3 2 . 9 2 3 4 . 3 f t 0 , 0 0 A 9 0 . 7 0 o . O o o a ; ' : . : ' O . 0 1 7 0 . 0 4 3 f j . o n ? 1001 . ! . : « ' ) l i h o . i o n 4 4 . 3 0 0 F 

4 9 0 . O O A 3 4 . 3 3 0 . 2 0 7 O. .""OS 1 0 0 1 . 0 9 9 O.OOO I . 0,',n 99,"'.9;. '.J O. ? 9 0 1 . 4 7 4 O . 0 0 0 ( i .OOO 0 . 0 0 0 .', WTR 

SPOOL 1 
"300.OOF 3 4 . 0 9 3 4 . 0 9 0 . 0 0 A9"" i .v r i 0 . 0 0 3 , v . . " 0 . O 1 7 i i . 0 4 4 - o . n o o 9Sr . . 4 4 3 9 S " . . i ir.4 44 .3 i . i >F 

GOO.OOA 3 4 . 0 9 0 . 1 7 3 0 . 1 7 3 9 3 0 . A 7 4 II.OOO 11.393 9 9 3 . 0 . ^ 1 O. ."'77 1 .40:"" O.OOO O.OOO 0 . 0 0 0 A U I K 

sponi i 
5 1 0 . 0 0 " : 3 0 . 0 9 3 4 . 3 S O.OO 6 9 0 . 7 0 ( *>o 7 3 . 3 o . o i r . 0 . 0 4 4 o . .> i ' 4 10.11.1.1.1 K1 . . 1 .1OU 4 4 . "OOF 

5 1 0 . O O A 3 4 . 3 3 0 . 2 9 6 0 . 3 1 ? 1 0 0 1 . 0 9 9 o . . m o I . " ? : ' ' 99 " " . 9 ? 4 o.;•;",•? 1 . 4 3 4 n . o o o u . o o o H . C M I O A W l h 

SPOOl I 
0 2 0 . O O F 3 ? . A3 34.3Eri O.OO . - . 90 .70 o . OOO /.••.. o 0 . . I 1 7 0 . 0 4 4 - i i .011.1 l O O I . l o u 1 i i . i l . 1 0 i i 44..-IOO"-

0.1'O.OOA 34.33 O.""'9A o.-it.-' 1001.099 o.ooo i.:;;-,'-' 99-.?.9;-4 o. ;v7 1.403 u.ooo 11.000 i>.ooo A uih 

SPOOL 1 
0 3 0 . O O F 3 1 . 6 1 3 4 . 0 9 0 . 0 0 <r.90. 7""" O . O I 4 V . o -O .1H.3 0 . 0 1 3 O.uO" 1 9 £ A . 4 4 3 1 in .1 . 100 4 4 . 3 0 0 " -

"530.OOA 3 4 . 0 9 - 0 . 0 0 0 - ' " ' . 03/-. 9 9 4 . / - . 3 0 O.OI'II) - O . O l i ? 9 9 3 . i l . ? ! 0 . 0 4 0 0..T.-;"/ 0.1100 O.OOO O.OOO A W lh 

SPOOL 1 
5 4 0 . O O F 3 0 . 7 3 3 4 . 0 9 O.OO A 9 0 . 7 0 n . m m - 1 . 1 - o . u " ' 1 o . u , - i . - f t . 0 0 1 1 1 0 0 1 . 1 Oi. - ' i . J f t . i 4 4 . 3 . I O F 

O40.OOA 3 4 . 0 9 0 . O 0 9 I t . 0 3 4 9 9 A . 3 4 1 O.OOO I ) . -101 99:'.O,-"-! 0 . 0 3 4 - 0 . 1 7 " ? O . l l O o O.OOO O.OOU A WKV 

SPOOL I 
""iOO.OO""" 2 9 . 7 1 3 4 . 0 9 0 . 0 0 3 3 ? . 9 7 O.OOO - 0 . 3 - 0 . 0 1 3 0 . ( 1 1 3 --0.OOO 9 9 0 . 0 6 4 1 ... 0 . 1 0 ( 1 44 . - l . lOF 

.""•"iO. OOA 3 4 . 0 9 0 . 0 0 9 0 . 0 3 4 9 9 3 . 4 3 A 0 . 0 0 0 0 . 3 0 ? 9 9 3 . 0 ? 1 - 0 . 0 1 7 -0 .03 " " . n.0110 0 . 0 0 0 0 , 0 0 0 A UTh 

SPOOL 1 
"34.0.OOF 2 9 . 1 3 3 3 . 4 . 3 0 . 0 0 331 . .'-.0 O.OOO 0 . 3 -O .OV ' I O.O.'O O . I I 0 2 9 'J - . . ilc.4 •=•"••"•:. 4SO 4 4 . 3 0 . l K 

http://1ii.il.10ii
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SPOOL 1 
570.00E 29.42 33.79 0.00 376.13 -0.007 -2.3 -0.021 0.018 -0.000 995.064 1001.100 44.300E 

S70.00A 33.79 0.059 0.034 993.436 0.000 0.302 993.117 -0.048 -0.246 0.000 0.000 0.000 A UTR 

SPOOL 1 
580.00E 38.02 38.02 0.00 83.87 0.867 1604.8 0.464 0.!>09 0.537 494.669 493.437 44.300E 

580.00A 38.02 7.639 7.889 493.980 0.000 19.348 991.675 1.272 6.469 0.000 0.000 0.000 A UTR 



ENOINFFRINO UNITS CONVERSION RFSIILTS 

I1ATE 23-.JUN-79 RUN NO. 7 

True TW TF TS PA Pll PIT DFt Iil-v: I it- V r.ril I'd-- nil-- H ,-„.-. 
(SEC) (11EI3. CELSIUS) (K'PA) (KPftl H:iS/M»Ser.**24 (l-'n-tl< SPi :»*2 i ( l i i /M.-: . 

SPOOL 1 
O.OOE 29 .13 3 3 . 3 6 0 .00 695.75 O.027 - 1 2 2 . 9 -11.074 -(1.00? --O.OI4 l o o i . l o . i 93' . .064 4.1.J0...F 

ANALYSIS OF DATA 
--TIIRB VELOCITY— - - WAUL --:rF„tt-

TIME Fl-IJin FTW FIrt RHOF VOID NAFT I1FHW VFI MAI-U llFHrt VFI MAFW 
TEMP 

(SEf:) (CEL) (M/SEO (M/SFr:) <KG/M»*S) iK-n/SH-r:l <t:n,-|-HHr3i (l!.-i.Fi:i ,l:n,--.i i i d i., in.---: i ,M..,l-r:i ( t . i . oH i 
O.OOA 33.36 -0.233 -0.314 992.137 0.000 —J -".-: 11'* 9V3. ?A1 --0.352 -1.791 O.ooo O.OOo o,. „ w I .-

SPOOL t 
10.00E 29.71 33 .79 o .oo 695.75 O.027 - 1 3 1 . 5 - i i . 07-1 - 0 . 011 , - • . . . I : - : 10..1.1,10 •-.-•-' :. .|:-:.. -14. •.;•..I 

10.00A 33 .79 - 0 . 2 3 3 - 0 . 3 1 4 996.841 O.OOO -1.216 9 9 3 . 1 1 / - n .364 - i .35:-. o .ooo , I . I . . . , I , , . . i , i , , A t i l l ; 

JO. OOF 29 .86 33.94 O.OO 69! i . 7!" I I .0J7 - 1 1 7 . 7 -u.1,74 - i i .OI.3 -.>..«),• 1.J.H.MO 9;-;-..,.,,4 44.3D, IF 

20.00A 33.94 - 0 . 2 3 3 - 0 . 3 1 4 99?. 137 O. OOO - 1 . 2 1 0 993.069 -.1.344 -1 . 7- ,3 .J.OOO 1I.OA11 ., 1 , , |.J 11-

spni.11.. 1 
30.00E 30 .15 34 .09 0 .00 69!...75 0 . 0 2 / - 1 3 4 . 0 -0 .074 - 0 . 0 1 3 -0.01:-: 1001.1011 9v.-i.4Ni. 44.3imF 

30.00A 34 .09 - 0 . 2 3 3 -0 .314 996.341 O.OOO -1 .216 99:3.021 -0.363 - 1 . 3 / 4 O.OOO O.OOO o . O , . o , ; u l h 

SPOOL 1 
40.00?' 30.29 34.23 0.00 695.75 0.027 - 123. v -0.O74 --.1.013 -0.0I.1 111111.111,, oiv. H i .14.:-:, ,01-

i 
40.00A 34.23 -0.268 -0.349 933.250 o. 000 -1.349 992.973 -0.360 -1.333 O.OOO 0.000 0..11I,. ,-, Uli.-

SPOOL 1 
50.00E 30 .59 34 .33 0 .00 695.75 0.027 - 1 3 9 . 3 -O.OSu -11.or-: -r>. i l l 4 1.101 . •,,.,, 1001. 1.10 .| 4 . ."•« 11 if-

SO.OOA 34 .33 - 0 . 7 3 8 -0 .314 1001 .099 ,:. OOO - 1 . 2 2 I 992.92.1 - .1 . -:/5 - I . , - . , , r..tiiVI O.,1.1,1 . 1 . . . . I.I ,, u I . . 

http://9v.-i.4Ni


SPOOL 1 
60.OOF 30.73 34.38 0.00 695. 7? 0.077 -144.5 -0.OS3 -0.013 -0.014 tool, ton 9*5.064 4.1.:«idf 

60.00A 34.38 -0.763 -0.349 992.137 0.000 -1.361 992.924; -0.387 -1.943 O.OOO O.OOO O.O.S. A UII. 

SPOOL I 
70.OOE 31.75 34.96 0.00 695.75 0.209 -938.1 -0.456 -0.395 o.fiOf: loot, too 785.064 44.3001--

70.00ft 34.96 -0.9S0 -1.134 992.137 0.000 -4.985 992.729 -U.977 -4.943 0.000 0.000 0.oOO ft UIH 

SPOOL 1 
SO.OOE 3 2 . 1 9 3 4 . 9 6 0 . 0 0 6 9 5 . 7 5 0 . 1 0 3 - 5 1 0 . 7 - 0 . 2 6 4 - 0 . 1 HO - O . 0 0 7 l O O I . l O f i 9 9 3 . .ISO 4 J . Wn'ih 

3 0 . 0 0 A 3 4 . 9 6 - 0 . 6 8 3 - 0 . 8 3 6 9 9 6 . 3 4 1 0 . 0 0 0 - 3 . 4 9 2 9 9 2 . 7 2 9 - n . 7 1 7 - 3 . . V I I O. OOO O.OOO O.OOO ft WIS 

SPOOL. 1 
9 0 . O O E 3 2 . 0 4 3 4 . 9 6 0 . 0 0 6 9 5 . 7 r > 0 . 1 4 9 • • 6 4 3 . 3 - 0 . 3 3 5 - 0 . 7 5 8 0 . 0 1 7 t o o l . 100 9 A « . 1 6 1 4 4 . 3 0 0 F 

9 0 . 0 0 f t 3 4 . 9 6 - 0 . 8 3 1 - 1 . 0 1 0 9 3 3 . 2 5 0 0 . 0 0 0 - 4 . 1 9 2 9 9 2 . 7 2 9 - 0 . 8 0 5 - 4 . 0 9 3 O.OOO O.OOO i i . i i l i i i A WIK 

SPOOI 1 
1 0 0 . OOB 3 2 . 3 4 3 4 . 5 2 0 . 0 0 6 9 5 . 7 5 0 . 1 5 5 - 6 9 5 . :•! -H .ST .1 - O . V 8 7 -O.OOO l O O I . U M 9 8 5 . 0 6 4 41.."-.OOF 

1 0 0 . 0 0 f t 3 4 . 5 2 - 0 . 8 3 1 - 1 . 0 1 0 9 9 2 . 1 3 7 0 . 0 0 0 - 4 . 2 3 0 9 9 2 . 3 7 6 - 0 . S 3 7 - 4 . 2 6 0 O.OOO O.OOO O . C I M O rt WIN 

SPOOL i : 
110.OOE 32.34 '34.67 0.00 695.75 0.149 -673.2 -0.333 -0.270 -0.007 1001.100 969.161 44.30OF 

110.00ft 34.67 -0.831 -1.010 983.250 0.000 -4.192 992.827 -0.823 -4.192 0.000 0.000 O.OOO A WTR 

SPOOL 1 
120.OOE 32.63 34.96 0.00 695.75 0.149 -678.7 -0.343 -0.266 -0.007 1001.100 969.161 44.3O0F 

120.00ft 34.96 -0.331 -1.010 983.250 0.000 -4.192 992.729 "0.827 -4.209 0,000 O.OOO 0.000 ft U1K 

SPOOL 1 
130.OOF 32.63 34.96 ,0.00 695.75 0.149 -680.1 -11.347 -0.274 0.004 1001.100 1001.100 44.3O0F 

130.00ft 34.96 -0.861 i-1.045 1001.099 0.000 -4.420 992.729 -0.823 -4.213 0.000 O.OOO o.00OAW7B 

SPOOL I 
140.OOP..37-63 34.57 O.OO 695.75 0.149 -678.3 -0.337 -0.27V -II.007 1001.100 969.161 44.30OF 



140.00A 34.52 -0.1361 -1.045 933.250 0.000 -4.34a 9 « . S « -0.37/ -4."iiS o.ooo O.OOO ri..MO n UIK 

SPUOI t 
130.OOE 37 .63 34.96, 0 .00 6V5.75 0 .U.5 - 6 / 4 . 5 - I I . 346 - o . .'72 o. 006 1OO1.I0O 9S5. 064 44.3O0E 

150.00A 34 .96 --0.S31 ~ 1 .010 997.1:37 O.OOO - 4 . 7 3 0 997.779 -0 .374 - 4 . 196 O.OOO O. OOO O.OOO M UIK 

SPOOL I 
160.OOE 32.77 34.96 0.00 695.75 0.149 -67V.r, -o.341 -n.7/v -0.0o4 1O..I.10O 1001.loo 44..30OF 

t&O.OOA 34.96 -0.1331 -1.010 10O1.099 O.OOO -4.763 997-. 739 -O.R77 -4.111 0.000 O.I'IOO O.OOO A Wit. 

SPOOL 1 
170.OOE 32.92 35.11 O.OO 695.75 0.1471 -630. I -0.34/ -...."'74 O.OO.I l,i„|.I.X. 96».l,,1 44.<0,if 

170.00ft 33.11 -0.361 -1.045 983.250 0.000 -4.342 992.630 -0.323 -4.21 X O.OOO O.OOO O.OOO M UIK 

SPOOL 1 
ISO.OOE 32.9? Sn.1I O.OO 695.75 11.14s" -679.5 -0.340 -0..-7O -o.no/ 10.11.100 lOOI.loO 44. "in..P 

ISO.OOfl 3.1.11 -0.331 -1.01O IOOI.r.99 O.OOO -4.263 992..'-.So -O.H37 -4.211 0.000 O.OOu 0.000 ., wlh 

SP001 1 
190.OOF 32 .92 35 .11 0 .00 695. 75 0.2:-:o -1037. : • --0. 491 -.1.430 0 . 0 0 / 1O.U.100 9ft*-...1.1.4 44. -coup 

190.OOA 3 5 . l t - 1 . 0 3 9 - 1 . 7 5 3 992.137 O.OOO -••..736 997.6SO - I . 0 7 7 - 5 . 7 0 3 O.OOO O. Mm (i,. '»», A U1R 

SPOOL 1 
200.OOE 33.21 35 .25 0 .00 695.75 0.533 -2346.4 - 1 . 0 3 0 - 1 . 0 3 1 0.O44 10 . i l . 100 96'-'.l.-.1 44.VOOF-

2l.10.00fl 3 5 . 2 5 - 1 . 6 0 3 - 1 . 9 1 4 933.750 O.OOO -3 .031 997.631 - 1 . 5 3 7 - 7 . 3 7 6 O.OOO 0.000 O.OOO .'-. U1P 

SPOOL 1 
210.OOE 33 .07 34 .96 O.OO 695.75 0.9?:.' - 4 3 9 6 . 8 - 1 . 9 3 3 - 1 . 9 6 3 O.113S l O o l . l O O -69.1...1 44.3HOF 

210.OOA 34 .96 - 2 . 1 9 6 - 2 . 4 3 9 983.750 O.OOO -11.073 992.779 - 2 . 1 0 5 - 1 0 . 7 1 3 O.OOO O.OOO O.OOO A WTK 

SPOOl 1 
220.OOF.! 33.21 3 4 . 6 / 0 .00 695.75 I . 4 4w 6807.y -:.\i,- :.U.- 0 . 0 - v I.,, , 1 . 1 . . . . •:..-.• -.4 44. -.0,,!-

http://Sn.1I
http://-o.no/
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<J\ 

750. OOfl 34.67 -?. 730 --3.0I8 9*2.137 0.000 -13.391 99/.827 --2.613 - 13. 3/5 O.OOO O.OOO 0.000 .", U7F-

SPOCIl 1 
230.OOE 33.07 34.67 O.OO 693.75 1.431 -6793.9 -:-i.090 -••:. 121 0.068 1001. loo l o . i l . Km 44. 3. ml-. 

230.OOfl 34.67 -2 .701 -2 ,938 1001.099 0.000 -13.364 992.827 -2 .616 -1.5.517 O.OOO 0.000 O.OOO,-, UITK 

SPOOL J 
240. OCX: 33.21 34.96. 0.00 69r.. 75 1.424 - A S M . 9 -3 .114 • 3. 121 o..,,-:• KiOl .KiO 993.430 44.3O0F 

240.OOfl 34.96 -2 .730 -3 .013 996.341 O.OOll -13.956 997. 7.?9 -2.620 -13.537 O.OOO 0.000 O.OOO M U M K 

SPUUI. 1 
200.OOE 33.07 34.96 0.00 695.75 1.438 -6861.5 -3 .153 - 3 . IT,? O.I . . - : 1IHI1.IO.I JS5..-.64 44.800I-

25U.00A 34.96 -2 .730 -3 .013 992. I 37 O.OOO -13.391 992.7 /9 - 2 .6 /9 I V . i S l O.OOll O.OOO O.oOOAUIIK 

SPflllL 1 
260.OOF 33.21 34.96 O.OO 695.75 1.431 -6855.2 - 3 . 0 - K - 3 . 1 IT, . M i l / 1,,,,1.|.i,i 935. ,164 44.300E 

26O.O0O 34.96 -2 .730 -3 .018 99. ' . 137 O.OOO -13.391 992. 72V - 2 . 6 / 8 - I i . 5/6 O.OOO O.OOO O.OOO AUII1, 

8PI.IIII 1 
270.OOF 33.21 34.96 O.On 695.7!, 1.435 -6837.8 - 3 . 14/ - 3 . 1 / 7 0..I-;,-. l , . . i l .1 . „ i 96'-.161 44.800F. 

27O.00A 34.96 -2 .730 -3 .018 983.25,10.000 -13.766 992 .7 /9 -2 .654 -13.468 (1. OOO O.I.IO.I O.Of lCl f l l l lR 

SPOOI 1 
280. OOF 33.21 34.96 0.00 695.75 1.445 -6912.7 -3 .165 -3 .152 ,i.o.-.,i l . i i , l .1 , i , i 96--.1.-.1 44.30OF 

280.00,1 34.96 -2 .701 -2.983 983 . /5n , , . OOO -13.617 9 9 / . ,'29 - . ' .639 -13.43? O.OOO O.OOO O.OOO SWIP 

i.HI"ll l| 1 
290.OOF 3 y . 2 l 34.96 O.OO 695. ,5 1.431 -6K58.7 -3 .151 -3.143 11.088 lO. I I . IO i l 969.161 44.300 ' 

2y0.oi.Ti 34.96 -2 .730 -3 .018 983.250 o. OOO -13.766 992.7 /9 --2.67.3 -13.330 O.OOO O.OOO f i . lMl i S H i t 

SPIlljl 1 
300. OOF 33.36 35.11 O.OO 695. 7T, 1.445 -682.8.0 -8 .165 - 3 . 075 0.O64 I0O1.I00 IOO1.10CI 44.3O0F 

300.00.". 35. t I -2 .730 - 3 . 0 I 8 1001 . uvv O. OlIO -14.016 992.6.30 --2.623 -I3.3.50 0.000 0.000 O. OOO ,", U TK 

http://lo.il


SPOOL. 1 
3 1 0 . O O E 3 3 . 5 0 3 4 . 9 6 0 . 0 0 6 9 5 . 7 5 0 . 8 4 0 - 4 1 4 6 . 7 " 1 . 8 5 0 - 1 . 8 7 4 o . 0 3 8 l . l i . l . M O -f t ' - '-.•! 44. ' • : , . . . ( • 

3 1 0 . 0 0 f t 3 4 . 9 6 - 2 . 1 0 7 - 2 . 4 0 2 99 .? . 1 3 7 0 .0011 - 1 0 . 7 2 1 9 9 2 . 7 2 9 - 2 . 1 1 ) 4 - 1 0 . 4 0 * O . l ' H * . O .OOi . O . O O O f t W R 

SPOOL 1 
3 2 0 . OOE' 3 3 . 3 6 3 5 . 1 1 0 . 0 0 6 9 5 . 7 5 0 . 4 3 2 - 2 0 8 1 . 5 - 0 . 9 1 1 - 0 . 9 0 6 - U . O I 8 l o . ' n . i o y v x ' , . i V . 4 4 4 . ' - ; . . . I F 

3 2 0 . 0 0 f t 3 5 . 1 1 - 1 . 4 8 4 - 1 . 7 7 5 9 9 3 . 1 3 7 0 . 0 0 0 - 7 . 5 5 1 9 9 7 . 6 3 0 - 1 . 4 4 3 - 7 . . 1 7 1 0 . 0 0 0 0 . 0 O H .1 .00.1 ,-, U I K 

SPOOL 1 
3 3 0 . O O E 3 3 . 3 6 3 5 , 2 5 O. CIO 6 9 5 . 7 5 0 . 2 5 7 - - 1 1 5 2 . 2 - 0 . 5 3 9 - 0 . 4 8 9 - u . O i ' m 11 >• 11 . t • ""• l . m l . i o r i 4 4 . < . . » « 

3 3 0 . O O A 3 5 . 2 5 - 1 . 0 9 S - 1 . 3 2 3 1 0 0 1 . 0 9 9 0 . 0 0 0 - 5 . 6 3 9 9 o ? . 6 3 1 - 1 . 1 1 7 7 - 1 . 4 X 4 O .O i l o O. .VI . ) .1.. I . . .1 A w i h 

SPOOL 1 
3 4 0 . O O E 3 3 . 7 9 3 5 . 2 5 0 . 0 0 6 9 3 . 7 5 0 . 2 1 6 -• 1001 .":•.' - 0 . 4 7 6 --.>. -J 1 r. - o . i m v M i l l , i o n " « ' . . i . 6 4 4 4 . i,1,4 

3 4 0 . 0 0 f t 3 5 . 2 5 - 1 . 0 0 ' - 1 . 2 1 9 9 9 2 . 1 : 5 7 ( 1 . 0 0 0 - 5 . 1 : 3 6 9 9 ? . 6 . 5 1 - I . 0 0 4 - 5 . 1 1 2 O.OOci , . . . . , . , , , , o ,". u i h 

SPOOL 1 
350.OOE 33.36 35.55 0.00 695.75 0.155 -8M.4 -II. •:•-';• • o . :.?:,-. -0.,i.i4 l.'.'l.l.l.i 1.).,|.M.i 4 J . .:,IHK 

350.OOA 35.S5 -0.920 -1.114 1001.099 O.OOO -4.725 9»?.53J -o.*fi4 —1.59w O.OOn o.im.i I1.,I.I.I ,, UIH 

SPQOl 1 
3 6 0 . O O E 3 3 . 6 5 3 5 . 5 5 0 . 0 0 6 9 5 . 7 5 n . 138 - 6 4 4 . 8 • u . 3:50 - o . / r , 6 c..<«..t l . i . ' l . t . M • :-:•.. .V-.4 44 .< . iOH 

3 6 0 . 0 0 f t 3 5 . 3 5 - 0 . 8 0 2 - 0 . 9 7 5 9 9 2 . 1 3 7 o . 0 0 0 -4 . ( ' i 7 ' 3 » o . \ 5 . V 3 - 0 . 3 0 6 - 4 . 1 0 2 o . u i i n i.i , , w 11-

SPOOL 1 
3 7 0 . O O E 3 3 . 7 9 3 5 . 5 5 O. 0 0 6 9 5 . 7 5 0 . 1 4 9 - 6 8 9 . 4 --.'). -:47 . . . . . / '? - O . u . w l . ' uu . l.i. ' i ••••-••1,480 4 . 1 . . . . . . I -

3 7 0 . O O A 3 5 . 5 5 - 0 . 8 3 1 - l . O U ' l 9 9 6 . 3 4 1 O . 0 0 0 - 4 . 2 5 0 - i ' -?? .? ! :^ - . 1 . 8 8 3 - 4 . 2 4 1 .1.110.1 i 1 . . „ i . . U....1.1 M W11. 

SPOOL 1 
3 8 0 . O O E 3 3 . 7 9 3 5 . 6 9 0 . 0 0 6 9 5 . 7 5 o , 149 - 6 S 6 . 6 - u . 3 4 8 - n . .".'4 - . i . . . u ; M i i l . l O n "<•.:•. 1.-.I 4 4 . -.wit-

3 8 0 . 0 0 f t 3 S . 6 9 - 0 . 3 3 1 - I . O I O 9 8 3 . 750 o . 0 0 0 - 4 . 1 9 , ' - v . 4 8 V - . , . 8 V 2 l . ; ! 4 O.O i .n ,. . ' . ' . . . , ; M i -



spool ) 
390.OOF 33.94 3D. 84 0.00 695.75 0.149 • * « . » - 0 . 3 4 9 . o . ? / 4 --0.007 100f, K<0 »..;*~..064 44.:-:ouF 

390.00f t 35 .34 - 0 . 8 3 1 - 1 . 0 1 0 992.137 0.000 - 4 . 230 992.434 - 0 . 3 3 * - 4 .252 O.OOO O.OOO 0. OOO A W'K 

SPOOL 1 
400.OOE 33 .94 35.84 0 . 0 0 £.95.75 0 .149 - 6 8 8 . 2 -O.S44 - 0 . 2 7 4 -0.OU7 1001.100 I O I P I . I O O 44.30UF-

400.OOA 35 .84 - 0 . 8 3 1 - 1 . 0 1 0 1001.099 0.000 - 4 . 268 992.434 - 0 . 3 3 3 - 4 . 5 3 8 0 .000 O.OOO 0.000 M UTB 

SPOOL I 
410. COE 33.79 35.84 0.00 695.75 0.149 -691.3 --0.344 -0.274 -o. Oil 1001.100 969.161 44.30OF 

410.OOA 35.84 -0.331 -1.010 933.250 0.000 -4.19? 992.434 -0.835 -4.249 O.OOO O.OOO O.OOO A fcl IK 

SPOOL 1 
420. OOE 34.09 35.84 0.00 695.75 0.152 -708. A -N.346 -o.270 -0.O28 1001.100 9S0.O64 44.300F 

420.OOA 35.84 -0.831 -l.OtO 992.137 0.000 -4.230 992.434 -0.345 -4.300 0.000 0.000 0.000 A WIK 

SPOOL 1 
430. OOE 34 .09 35 .84 0 .00 695.75 0 .095 -41V. & - 0 . 227 - 0 . 1 2 3 - o . no7 1O01.IO0 "'•''"•;. 480 44.300F 

430.OOA 35 .84 -0 .594 - 0 . 7 3 1 996.341 0.000 - 3 , 0 3 7 992.434 - 0 . 6 5 0 - 3 . 3 0 9 0.01.10 O.OOO O.OOO A WTK 

SPOOL I 
440.OOE 33 .94 36 .13 0 .00 695.75 0.041 - 2 4 3 . 6 - 0 . 1 3 2 -0 .035 -0.021 1001.100 -'69. I M 44.SO0F-

440.OOA 36 .13 - 0 . 3 2 7 - 0 . 4 1 3 933.250 O.OOO - 1 . 6 4 9 992.334 - 0 . 4 9 5 - 2 . 5 2 1 O.OOO O.iiOO O.OOO riMIK 

SPOOL 1 
450.OOE 3 3 . 7 9 35.84 0 .00 695 .75 0 . 0 2 / - 1 6 0 . 2 - 0 . 0 9 3 -H.013 -O.014 1001.100 »#.», I M 44.30OE 

450.OOA 35 .84 - 0 . 2 3 8 - 0 . 3 1 4 933,250 O.OOO - 1 . ]•->•,> *92 .434 - 0 . 4 0 2 -2 .044 O.OOO O.OOO ti.OOO A WIK 

SPOOL I 
460.00b' 33 .79 35.84 0 .00 695.75 O.027 -17 I .W -0.O93 -O.016 - 0 . 0 1 8 1001.100 '••'9-1.430 44.30OE-

460.OOA 35.84 - 0 . 2 6 3 - 0 . 3 4 9 996.341 O.OOO - t . 3 6 8 992.434 -0 .416 - 2 , 1 1 7 0 .000 n.ono 0 .000 A WIK 

SPOOL I 
470.OOK 33 94 -.,'5 84 O Ol'l 695 75 n.O-:-7 •-16.1 . 4 -O.OP:7 -O.OIR -O.OIft 1001-100 ''93.4SO 44.*-!OilF 



CT1 

470.00ft 35.84 -0.233 -0.314 996.341 0.000 -1.216 992.434 -0.407 -2.071 0.000 0.000 0.000 ft U1B 

SPOOL 1 
480.OOE 33.94 36 .13 0 .00 695 .75 0.027 -174 .S - 0 . 0 9 3 - 0 . 0 1 8 - 0 . 0 1 8 I O u l . 1 0 0 969.161 44.300F 

480.00ft 36 .13 - 0 . 2 3 3 - 0 . 3 1 4 983.230 0 .000 - 1 . 1 9 9 992.334 - 0 . 4 2 0 - 2 . 1 3 6 O.OOO O.OOO D.UOil S UH! 

SPOOL 1 
490.OOE 33 .94 36.13 0 .00 695 .75 0.027 - 1 6 9 . 2 - 0 . 0 9 3 -0 .01R - 0 . 0 1 4 l O O I . l o o 969.161 44.3O0IV 

490.OOA 36 .13 - 0 . 2 3 3 - 0 . 3 1 4 983.230 0.000 -1 .199 992.334 - 0 . 4 1 3 - 2 . 1 0 1 0.000 0 .000 O.OOO,.-, WIH 

SPOOL 1 
500.OOE 33.94 36.13 O.00 695.75 0.027 - 1 6 6 . 6 - 0 . 0 9 0 -0 .016 - f t .O IK 1001. l oo 10i i1.100 44.300F 

500.00ft 36 .13 - 0 . 2 3 8 - 0 . 3 1 4 1001.099 0.000 -1 .221 992.334 - 0 . 4 1 0 - 2 . OR!i O.OOO 0.000 O.OOOftk l lK 

SPOOL 1 
510. OOE 33.79 35.84 0.00 695.75 0.000 -37. A -0.041 O.012 -o.o14 1001.100 99:-:. 430 44.300F 

510.00ft 35.84 0.029 -0.001 996.841 0.000 0.150 992.434 -0. 19H -0.991 0.000 O.OOO 0.000 ft WIN 



FNtilNEFRINO UNTIS r.ONVFRSIllN RESULTS 

DATE 02--.IUI.-79 RUN NO. 9 

TIME rw TF TS Pfl pn nrr riFi OF? np;-i r<m mi-/ nns FI»S 
(SEC) (TIRI3. CF-I.StUS) (KPAI (I'PA) <KrS/n*SKM-*2> (K0-M/SFC»*2> <k*li/M3> 

spam. i 
1 0 . OOF 2 4 . 4 5 2 6 . 7 9 2 5 . 6 3 6 9 4 . 4 ? : O. 0 2 4 - 5 4 . 8 - O . H 6 7 - 1 1 . 0 4 1 - 0 . 0 2 8 9 5 4 . 5 9 ? 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

A N A L Y S I S OF TlATfl 
- - T U R R VKI I I I : ) I V — WM I ER 8TFAM 

T I M E F L U I D FTW F IA RHOF WITH MAFT DRJS VFI . MAFW DENS VEL MAFW 
TFMP 

(SFC:) I C E D ( M / S E O (M/SFC:) ( K n / M * » a > t W V S E O I K n / M * » a > I M / S E r . l ( K O / S K r . l < K n / M * » s > < M / 8 F f . ) ( K R / S F f . ) 
1 0 . 0 0 A 2 6 . 7 9 - 0 . 1 3 6 - 0 , 1 2 0 9 8 0 . 5 3 ? O.OOO - 0 . 6 1 5 6 9 9 5 . 2 8 8 - 0 . 2 3 5 - 1 . 1 9 8 O.OOO 0 . 0 0 0 O. OOO ft w r h 

SPOOL 4 
2 0 . 0 0 E 2 4 . 4 5 2 7 . 5 2 2 5 . 9 ? 6 9 4 . 4 * 0 . 0 2 4 - 5 6 . 9 - 0 . 0 6 4 - 0 . O 4 3 - - 0 . 0 8 2 9 5 7 . 1 8 4 U l o l . 1 0 0 4 4 . 8 0 0 F 

2 0 . 0 0 A 2 7 . 5 2 - 0 . 1 3 6 - 0 . 1 2 0 9 3 1 . 7 2 5 O.OOO - 0 . 6 8 7 9 9 5 . 0 7 4 - O . 2 3 9 - 1 . 2 2 1 1 O.OOO O.OOO O. OOli A Wl i -

3 0 . 0 0 E 2 4 . 7 5 2 7 . 0 9 2 5 . 9 ? 6 9 4 . 4 . - I 0 . 0 4 V - 5 6 . 9 - 0 . 0 6 - 1 - 0 . 1 1 4 3 -U . ( i : - !2 9 v : - i . 4 1 8 U H I 1 . H K I .14.MODE 

3 0 . 0 0 A 2 7 . 0 9 - 0 . 1 9 8 ••O.IOO 9 3 8 . SfCi I I .OOO - 1 . O 0 2 9 9 5 . 2 0 8 - 0 . 2 3 9 - 1 , 2 2 1 ) O.OOO O.OOO O.OIIO rt WTR 

SPOOL 4 
4 0 . O O F 2 5 . 0 4 2 7 . 6 7 2 6 . 2 1 6 9 4 . 4 3 11.031 - 5 6 . 9 - 0 . 0 6 4 - 0 . 0 4 3 - 0 . 0 3 V 9 5 7 . 1 8 4 1 0 0 1 . 1 0 0 4 4 . 3 O 0 F 

4 0 . 0 0 A 2 7 . 6 7 - 0 . 1 3 6 -O . 120 9 8 1 . 7 2 5 O.OOO - 0 . 6 8 7 9 9 5 . 0 3 1 - 0 , 2 . 3 9 - 1 . 2 2 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 ri UTP 

SPOOL 4 
5 0 . O O F 2 5 . 1 9 2 7 . 6 7 2 6 . 2 1 6 9 4 . 4 3 0 . 0 4 ? - 6 4 . 4 - 0 . 0 6 7 - 0 . 0 4 5 - 0 . 0 8 3 9 7 9 . K l l 1 0 0 1 . 1 0 0 4 4 . 3 O 0 F 

5 0 . 0 0 f t 2 7 . 6 7 - 0 . 1 3 6 - 0 . l ? o 9 9 1 . 3 9 4 O.OOO - 0 . 6 9 4 9 9 5 . 0 3 t - 0 . 2 5 4 - 1 . 2 9 8 O.OOO 0 . 0 0 0 0 . 0 0 0 ft W1R 

SPOOL 4 
60.OOF 25.63 27.96 26.21 694.43 0.042 -54.9 -0.064 -0.045 -0.028 957.184 1001.100 44.800F 

60.00A 27.96 -0.136 -0.120 981.725 0.000 -0.687 994.945 -0.235 -1.198 O.OOO 0.000 O.OOOAW1K 



O l 

SPOOL 4 -,. 
70.OOF' 2 5 . 6 3 27 .96 .76.7? 4 M . 4 3 -.'). 056 -A! iv . 1 - u . 8 1 2 -11.803 - i i . o . « « ' • ' ' « t o o l , - , o , i 14.-..>.»-

70.00f t 27 .96 - 0 . 7 3 6 - 0 . 8 2 * 985.233 0 .000 -3 .713 994.94.-. -0.310 - 4 . 1 3 0 O.OOO O.OOO i' l.oivi A u l h 

SPOOL 4 . , , ,,,.., , . , ,,,. 
80.OOF 25 .63 17 .96 26. SO 694.43 - 0 . 0 5 6 - 6 7 5 . 5 - 0 . 8 2 7 - 0 . 3 0 8 -n.n:.:9 v.. / . P..,- l o . i i . I .>.' •u. . - . .« i -

80.00f t 27 .96 - 0 . 7 3 6 - 0 . 8 2 6 986.439 0.000 - 3 . 7 2 2 9 9 4 . w - 0 . 8 2 4 -4 .204 O.nilO O.ooo "• '»»» '• " ' ^ 

SPOOL 4 
90.OOF 25 .77 27.96 27.09 694.43 -0 .06S -671 .1 - 0 . 3 1 6 - 0 . 8 1 4 -0.O35 979.101 1,11.1. 1.1(1 44.<Oi.F 

90.00ft 27 .96 -0 .73O - 0 . 8 2 6 991.394 O.OOO -3 .741 994.945 -11.821 - 4 . 1 VO O.OOII ll.OOO O.OnO ,', WH-

SPOOL 4 . , , , ,-,, . , - , . . , ••„. i i -.-,t 
JOO.OOF 2 6 . 0 6 27 .96 26 .79 694 .43 -.1.049 - 6 8 4 . 2 - O . I W - i i . 8 l o -o. i i .13 -.".4...V, I . m l . l oo 44. • 1 

100. OOfl 27 .96 - 0 . 7 6 5 -0 .861 980. 58.": 0 .000 -3 .849 994.94S -O.RV9 - 4 . .'31 O.OO.l O.OOO .1. nO.l i l Hit-

SPOOL 4 
110.OOF 25 .92 27 .96 26.36 694.43 -0.05 ' - ' - 6 6 3 . 3 --0.817 -O. 3113 -0.04-I * / 9 . i n i I.MO. 1.111 4 4.--l.ioF 

110.OOfl 27 .96 - 0 . 7 6 5 -0 .861 991.394 O.OOO -3 .891 994.94V. - 0 . 8 1 6 -1.16V. ll.OOO O.OOO 11..11111 A Wl l-

SPOOL 4 
120.OOF 23 .92 77.96 26.79 694.43 -0 .U59 -6,—,.5 -11.82. - 0 . 3 0 3 - f i . i i 3 v 976. ,-38 1.101.100 44.3.I..F 

120.00ft 27 .96 - 0 . 8 2 4 - 0 . 9 3 2 9 9 0 . t 3 1 O.OOO - 4 . 1 8 6 9*4.V45 - 0 . 8 2 4 - 4 . 7 0 4 O.OllO O.OOO O.OOoAWIK 

SPOOi 4 I 
130. OOF 26.IT:. 27 .96 26 .79 694.48 -0 .O56 -68O. 0 11.823 -0 .30 . - -0 .O43 .-.V. 184 IOIH.100 44.3.11* 

} 
130 OOfl 27 S6 - 0 . 7 3 6 - 0 . 8 2 6 981.725 0.000 -8 .704 994.945 -0 .327 -4 .218 O.OOO 0.000 O.OOO « WTK 

) 
SPOOL. 4 

140.OOF 26 .06 28 . I I 26 .21 694 .48 - 0 . 0 5 9 - 6 / 7 . 9 - 0 . 3 2 5 - 0 . 3 0 3 - 0 . 0 4 8 976. ,'38 11101 . too 44.-1001-

140.000 28 .11 - 0 . 7 6 5 - 0 . 3 6 1 990. 131 O.OOO -3 .886 994.902 - 0 . 8 2 5 -4.211 0 .000 0.000 0.1100 ,-, UI1K 

http://lo.ii
http://-o.ii.13
http://4
http://4.--l.ioF


a o o w b t o o i ' 1 0 0 1 i o i ' 6 / . s . as i ' o - >;69 

urn v ooo"o o o o - o o o o - o B V B - K - L H S ' 2 

300«*bb 001*1001 111764 rtl> '26V 

mn '.' ooo"o o o o ' o ooo"o t s t ' t i - o?8" 

3oo:-;*bfr o u t ' t o o ! bwl ' . ' . ' . ;* 8."_ 1 "O- ^69*:-.:-

H.IM y OOO'O OOO'O OOO'O '̂-1-1: ~ t-1 - VMS' 

•lOoK'bb n o i ' i o o i i o i * 6 / 6 t i S ' i ' o - ';6-2 

Hin y o c o ' o o o o ' o o o o ' o v t i ' - ' t t - i.n^/7'-

dOOK'bb OOl ' lOOt tWj 'O'v i 02 I 'O -

a.iM '.' ooo'O o o o ' o o o o ' o t t * ' i i ~ 6 8 8 * 2 -

a o o t ' b b o o t ' t o o i 1 2 * 7 8 6 i - t u ' o - b6b '2 

HJM '-• ooo*o o o o ' o o o o ' o b n u ' s - w ? * i -

d008'bb OOI '11.101 I W J « 901'0~ W6 1 ' 1 -

iUM W OOO'O OOO'O OOO'O 06S'!> VUO'l-

j oo8 *bb o o i ' i o o i s s v u w « 8 o ' o - ..-.OG*O-

•HIM tf 000*0 OOO'O OOO'O bo£*fr- b £ 8 ' 0 -

•?»(•«- < * ' o v ^ i - ' j a o ' t - t'tr • ir/iv 6 2 ' 9 2 sz *82 6 / * 9 2 aoo ' oes 
b "Mods 

206' f r66 frUtf'Sl- OOO'O 688 '666 8 0 6 ' 2 - 9 2 9 ' 2 - 11*82 WO '022 

I U W K - A " I M S / - S i f t - Sb 'b69 / i i ' 9 2 IT 'S . : 29*92 300*022" 
b "llXldS 

206*b66 / . I 2 ' 8 1 - OOU'U u i i ' l B d 8 o 6 ' 2 - 9 B 9 ' 2 - I I ' S B WOO'OIS 

6 2 8 * 8 - 0 * 0 I 6 £ - 9 l f l - S f f r 6 9 6 i ' 9 2 t 1 "Si" 6Z*92 300*012 
b IQOdS 

206*b66 9 b i ' 2 t - OOO'O b 6 8 ' l 6 6 i.LL-l- £ 0 S ' 2 - 11 '83 WOO'002 

822't-:- i - o S S i - 9 1 1 * 1 - 8b ' f r69 6 Z ' 9 2 11*83 62*92 300*002 
b lOOdS 

•Jb6'b66 b l 8 ' 2 1 ~ OOO'O 219*966 6 2 2 ' o - 2CS*2- 96 7 3 WOO'061 

161 ' ! - : - 8 7 b 2 / - ' J80 * t - 8 t * b 6 9 62"92 96 * / J 62*92 300*061 
b IDUdS 

Lb6*b66 886 " 0 1 - 000*0 £;82'£66 9 6 8 ' 2 - (JSt •<".- 9 6 7 2 fcWOSl 

8 0 2 * 2 - b*bbb!> y 9 / " 0 - 8b 'b69 6/.*92 9 6 7 Z 12*9":. 300*081 
b lOUdS 

•Jfr6't66 9 6 / 7 - OOO'O «JO'b86 6 2 2 " l ~ S 8 £ ' J - 96 7 2 WOO'Oil 

8 0 2 * 1 - 8*8822- 8 0 b ' 0 - 8b 'b69 6 2 ' 9 2 96 7 2 9S '92 300 'OZl 
b 'KlOdS 

206*b66 E i O " ! - - OOO'O b £ V 7 8 6 b b l ' l - S O O ' l - 11'SS TOO'OVT 

/O'J 'O- U ' O I I I - 6 8 1 ' o - 8b ' b69 62 '92 I I '8S 12*92 300*091 
b TOUdS 

8i ;8*b66 t 02 'S : - OOO'O t . 2 i ' 1 8 6 V28"0-- 982 "O- S2*82 900'OS 1 

U3 



2 3 0 . O O A 2 8 . 2 5 - 2 . 5 6 6 - 2 . 8 4 3 9 9 1 . 3 9 4 O.OOO - 1 3 . 0 4 7 9 V 4 . K ! j « •>' . / 9 3 - 1 4 . 2 4 / - o . . i . . i . i i l . l i l l i l (>..>...> A U l h 

SPOOL. 4 
240.OOE 26.79 28.25 27.09 694.43 -1.099 -7866.9 -3. Y8Y -3..V-.T. ~o. 144 984.941 1 001 . 1 no 4 4 .3." lOF-

240.OOA 28.25 -2.366 -2.S43 998.970 0.000 -13.0.90 994.S5S -2.812 -14.845 O.OOO O.OOO n.ooo A Wlh 

SPOOL 4 
2S0.O0E 26.79 23.25 26.94 694.43 -1.095 -7816.6 -3. '•''•1 -3.695 -O. 153 99(1.941 l.iol.mn 44.3(iDF 

230.OOA 28.25 -2.626 -2.908 996.617 0.000 -K-i.417 V94.858 --.'.so:? -14.295 O.dOO 0.000 0.O0O A Wlh 

SPOOL 4 
260.OOE 26.94 28.54 27.09 694.43 -1.113 -7893.s -3.;v..> -3.69!. -o.191 1000. 262 1..O1.10O 44.3ii('lF 

260.OOA 28.54 -2.626 -2.908 1000.729 O.OOO -13.472 994. //I -.'-.31' -14.3.V5 O.OOO O.OOO O.onO A W I J. 

SPOOL 4 
2 7 0 . O O E 2 6 . 3 6 2 8 . 4 0 2 7 . 3 8 6 9 4 . 4 3 - 1 . 0 9 2 - 7 6 6 4 . 9 ~3 . ; - -6d - 3 . 6 « 5 - ( 1 . 1 6 3 9 9 0 . 9 4 1 1 1 . 0 1 . l i i O 4 4 . 3 . I O F 

Cr, 2 7 0 . O O A 2 8 . 4 0 - 2 . 5 9 6 - 2 . 8 7 5 9 9 6 . 6 1 7 O.OOO - 1 3 . 2 6 6 9 9 4 . 8 1 4 - 2 . 3 1 2 - 1 4 . 3 4 3 0 . 0 0 0 O.OOO O.OOO .'. W lh 
CO 

SPOOL 4 
280.OOE 26.94 28.54 27.09 694.43 -O. 675 --4898.9 -2. OS'< -2.179 -O.oyil 973.413 l.'iOl.lOli 44. -I.'IOF 

2Q0.00A 28.54 -2.035 -2.284 983.835 0.000 -10.319 994.7V. -2.219 -11.319 O.OOO O.OOO O. OOO M Ulh 

SPOOL. 4 
2 9 0 . O O E 2 6 . 9 4 2 8 . 5 4 2 7 . 0 9 6 9 4 . 4 3 - 0 . 3 9 6 - 3 0 0 7 . 0 - I . / 8 7 - 1 . 3 0 9 - i l . 1 0 6 9 9 ( 1 . 9 4 1 1 0 0 1 . 1 0 0 44 .300E-

2 9 0 . O O A 2 8 . 5 4 - 1 . 6 2 2 - 1 . 8 3 5 9 9 6 . 6 1 7 0 . 0 0 0 - 8 . 2 8 7 9 9 4 . 7 7 1 - 1 . 7 3 9 - 8 . 8 6 8 O.OOO O. OOO O.OOO A UIIK 

SPOOL 4 
300.OOE 27.38 2S.69 26.94 694.43 -0.188 -1635.2 -O.725 -0.722 -O.059 965.148 1001.10(1 44 . 3O0F 

300.OOA 28.69 -1.208 -1.391 985.233 0.000 -6.104 994.727 -1.282 -6.54(1 O.OOO O.OOO O.OOO A WIK 

SPOOL 4 
3 1 0 . 0 0 F . 2 6 . 7 9 2 9 . 1 3 2 7 . 3 8 6 9 4 . 4 3 - 0 . 1 1 8 - 1 0 4 7 . 6 - 0 . 4 3 1 - ( 1 . 4 6 V - 0 . 0 4 3 9 7 9 . 1 0 1 1 0 0 1 . 1 0 0 4 4 . W O E 

3 1 0 . O O A 2 9 . 1 3 0 . 9 7 2 - l . l l i R 9 9 1 . 3 9 4 O.OOO - 4 . 9 4 2 9 9 4 . 5 9 . I I . .>,-.;-. • ' . . 2 3 4 O. . IO. . l l . i l n o II 1 rt N I K 



SPOOL 4 
320.OOE 27.09 29.13 27.5? {.94.43 -0.104 -973.9 -11.45? -0.4 36 -0.04I 976.238 I0HI.I0O 44.300F 

320.OOA 29. t3 -0,354 -0.967 990.t3t O.QOO -4.336 994.r;94 -0.990 -5.047 O.OOO O.OOO 0.OOH A UTh 

SPOOL 4 
330.OOE 27 .23 2S.84 27.0? 694.43 -0 .097 - 9 6 8 . 8 - 0 . 4 4 5 - 0 . 4 2 1 - 0 . 0 5 9 979.101 t o o l . K in 44.800F 

330.OOA 2S.34 - 0 . 9 1 3 - 1 . 0 3 3 991.394 0.000 -4 .641 994.6.33 -0 .987 - 5 . 0 3 4 O.fino O.OOO CI.000 A WTN 

SPOOL 4 
340.OOF 27 .33 29 .13 27 .5? 694.43 - O . I ? ? -I f lRTl. 3 - 0 . 4 9 9 - 0 . 4 8 ? -O . 1148 979.1111 1O01.I0O 44. î'li'iF-

340.OOA 29 .13 -0 .972 - l . t O S 991.394 O.OOO - 4 . 9 4 2 994.594 -1 .044 - 5 . 3 2 3 O.OOO O.OOO 0.000 ,-, UHh 

spool. 4 
350.OOE 27 .23 29 .13 27 .96 694.43 - 0 . 1 7 0 -.1368.7 -O.A14 -i l .Ti94 -o ,06r , 967.863 10.11.100 44. SHOP 

350 . OOA 2 9 . 1 3 - 1 . 0 9 0 - 1 . 2 5 0 986.439 O.OOO - 5 . 5 1 4 994.594 - 1 . 1 7 3 -5 .VS8 O.OOO 0.0(10 O.OOO A Wlli 

SPOOL 4 
360.OOE 27 .38 29 .13 27 .67 694.43 - 0 . 1 8 8 -14r>3.R - o . 649 -c i . AMO -0 .O49 967.868 1001.100 44. 300F 

360.OOA 29 .13 - 1 . 0 9 0 - 1 . 2 5 0 936.439 0.000 -5 .514 994.594 - 1 . 2 0 9 -A. 166 O.OOO O.OOO O.Oinl A U 11-

SPOOL 4 
370.OOE 27 .38 29 .13 27 .67 694.43 - 0 . 2 0 5 -1621.6 , - 0 . 7 I H -O.701 - 0 . 0 7 5 976. 238 1001.100 44.SOOF 

370. OOA 29 .13 - 1 . 1 7 9 - 1 . 3 5 6 990.131 0.000 - 5 . 9 8 5 994 .591 - 1 . 2 7 7 - 6 . 5 1 . ' O.OOO O.OOO O. I I I IO A UIH 

SPOOI. 4 
380.OOE 27 .38 29 .13 27 .96 694 .43 - 0 . 1 9 5 -1602 .1 - 0 . 7 1 ? -0 .69H -O.H67 965.1.18 1001 . I00 4 4.3O0F 

"30.OOA 29 .13 - t . 1 7 9 - 1 . 3 5 6 985.238 0.000 - 5 . 9 5 5 994.594 - 1 . 2 6 9 -6 .478 0.000 O.llOO O.OOO A Illf-

3P00L 4 
390.OOE 27.38 29.13 27.96 694.43 -0.?05 -1639.1 -0.730 -n.723 -n.055 967.868 loot.I no 44.800F 

390.OCA 29.13 -1.179 -1.356 986.439 0.000 -5.96? 994.594 -1.284 -6.547 0.000 O.OOO O.OOO A Wo-



SPOOL 4 
400.OOF 27.52 29 .13 27 .52 694.43 - 0 . 1 8 3 - U W S . I -a. Id/ -.1.694 -n . . . , : , : , 93.1.VII H I U I . H H I 44.3,'Oh 

400.OOA 29 .13 - 1 . 1 7 9 -1 .356 99.3.970 O.OOO -A. 003 994.594 - 1 . 2 6 0 - 6 . 4 2 4 O.OOO O.OOO O.OOO A WTK 

SPtlOL 4 
410.OOE 77 .38 29 .13 27.96 694 .43 - 0 . 2 2 9 - 1 3 7 5 . 3 - 0 . 3 2 3 - 0 . 3 2 7 -O.065 9,-9.101 t o o l . 1 0 0 44.3O0F 

410.OOA 29 .13 - 1 . 2 6 7 -1 .461 991.394 0.000 - 6 . 4 4 3 994.594 - 1 . 3 7 3 - 7 . 0 0 3 O.OOO 0.000 O.nno A uuv 

SPOOL 4 
420. OOE 27 .33 29 .13 27.31 694.43 - 0 . 2 3 6 - 1 3 6 3 . 4 - u . 3 3 4 - 0 . S 1 6 - 0 . 0 5 9 967.363 1001.WHI 44.31KIF 

420.00A 29 .13 - 1 . 2 6 7 -1 .461 936.439 O.OOO - 6 . 4 1 0 994.594 -1 .371 - 6 . 9 9 0 O.OOO O.OOO O.OOd A. NIK 

SPOOL 4 
430.OOE 27 .67 29 .27 27.96 694.43 - 0 . 2 4 0 - 1 8 7 5 . 2 - 0 . 3 2 9 -0.321 -{I.,165 965.148 1001 .10" 44.300F 

430.OOA 29 .27 - 1 . 2 6 7 -1 .461 935.238 O.OOO - 6 . 4 0 3 994.5:™ - 1 . 3 7 3 •7.0113 O.OOO 0.000 0.000 A Wl h 

440.OOE 2 7 . 6 / 29 .1 : : : 27.96 694.4 : ! - i l . . : - :6 - 1 8 / 9 . 5 - i l . 3 2 ; : -d.3-1,1 -0.(165 9 , - O . I J I J 10ill.1i.IO 44.300F 

440.OOA 29 .13 - 1 . 2 9 7 - I . S ^ -*91 .3^4 O.,111,1 -6.59:-! ^ 9 4 . '",94 -1.^575 -7 .011 O.OOO O. OOO 0.,1,1.1 A Wlh 

r.H.IIII 4 
4511. (IOE .'7.96 29.71 -V.31 6V4.4-: -(I. . -:.S - 1 3 5 7 . 3 - 0 .K20 - , l . 8 . ' 5 ••0..I55 965.143 l i l O l . l i l i l 44.3ilOb 

45'"..OOA :'9.71 - I , - / . . ' , ' -1 .461 935.233 11,0,10 -6 .403 994.416 • • l .W? -6.96W O.OOO O.OOO 0.006 A Wlh 

3PIIIII 4 
460.IIOF - / . S t 29 .42 23. 1 1 6--/4.4-I •-U.22--"' - 1 3 6 7 . 9 - I I .83,1 - i l . 8 2 7 -,.1.1151 976.2=18 1001.1.10 44.30, IF 

460.00,-, 29 .42 1.267 -1 .461 * ' * . I : ! l I I . OOO - 6 . 4 3 4 994.506 -1 .370 -6.9.99 O.,11111 O.OOI1 O.OOO A Wlh 

'-.PI IIII 4 
4/O.OOfc 2?.---'6 29 .42 ?3. ;;5 694.43 - . ) . ;\36 - • • . 9 - i l . 3 3 i l --U.S34 -,1.063 97(1.6..-; l i X l l . l i l i l <I4.:-:00P 

47").OOA . ' . • 1 2 • 1.26 7 1.461 937.654 0,000 - 6 . 4 1 3 994.506 1 .3 /v -7.030 0.000 0.000 (1. 000 A Ul IK 

http://10ill.1i.IO


480.OOA 29.57 -0.618 -0.685 986.439 0.000 -3.123 994.161 -0.770 -3.925 0.000 0.000 0.000 A WTR 

SPOOL 4 
490.00E 27.B1 29.42 27.96 182.02 -0.056 -59.2 -0.060 -0.043 -0.037 997.111 1001.100 44.S00F 

490.00A 29.42 -0.014 0.022 999.339 O.OniJ -0.073 994.506 -0.244 -1.244 0.000 0.000 0.000 A WTR 

SPOOl 4 
SOO.OOE 27.38 29.71 27.96 93.15 -0.042 -55.3 -0.065 -0.035 -0.035 994.004 1001.100 44.300F 

SOO.OOA 29.7t 0.047 0.092 997.969 0.000 0.240 994.416 -0.236 -1.202 0.000 0.000 0.000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS 
DATE 02-.JUL-79 RUN Nil. 10 

T I M E TW TF TS PA PI l DTT DF1 0 F 2 0 F 3 finl GD2 ISPS Fl AGS 
( S E C ) ( B E G . C E L S I U S ) I K P A I (KPA) < K 0 / M * S F C » * 2 1 ( K I 5 - M / S E C * * ? ) (K I1 /M3 ) 

SPOOL 4 
1 0 . 0 0 E 2 6 . 9 4 3 0 . 2 9 2 8 . 5 4 6 9 4 . 4 3 0 . 0 4 3 . - 6 7 . 7 - 0 . 0 7 5 - 0 . 0 4 7 - 0 . 0 2 8 9 5 7 . 1 8 4 1 0 0 1 . 1 0 0 4 4 . 3 0 0 S 

A N A L Y S I S OF DATA 
— T U R B V E L O C I T Y — UATFR STEAM -

T I M E F L U I D FTW FTA RHOF VOIO MrtFT DENS VFI MAFU nFNS V f l MAFU 
TEMP 

(SEC) ( C E L ) ( M / S F C ) ( M / S F C ) ( K G / M * * 3 ) ( K G / S E C ) < K G / M * * 3 ) ( M / S F C ) 1 K 0 / S F C ) ( K G / M * * 3 I ( M / S F C ) C L G / S F O 
I O . 0 O A 3 0 . 2 9 - 0 . 1 9 3 - 0 . 1 9 0 9 8 1 . 7 2 3 O. OOO - 0 . 9 9 3 9 9 4 . 7 3 * . - - 0 . 2 6 I - 1 . 3 3 0 O.OOO ( l .OOO O. OOO A W7K 

SPOOL 4 
2 0 . 0 0 E 2 7 . 0 9 3 0 . 2 9 2 S . f r ? 4 9 4 . 4 3 0 . 0 4 3 - 6 0 . i. - o . 0 6 4 - 0 . 0 4 7 - 0 . 0 3 2 9 6 3 . 1 4 3 1 0 0 1 . 1 0 0 4 4 . S n o t 

2 0 . 0 0 A 3 0 . 2 9 - 0 . 1 3 6 - 0 . 1 2 0 9 3 3 . 2 3 8 0 . 0 0 0 - 0 . 6 S 9 9 9 4 . 2 3 6 - 0 . 2 4 T - 1 . 2 3 9 O. o o o o .O f tO 0.11110 A WTi. 

SPOOL 4 
3 0 . O O F 2 7 . 3 3 3 0 . 1 0 2 9 . 1 3 6 9 4 . 4 3 0 . O 1 2 - 3 8 . 3 - 0 . O A 4 - 0 . 0 4 3 -•<!. 0 3 . ' ' . . - ' . 4 H 1 O O I . 1 0 O 4 4 . 1 0 H F 

3 0 . 0 0 A 3 0 . 1 3 - 0 . 1 3 6 - 0 . 1 2 0 9 3 3 . 3 3 3 O.OOO - 0 . / - . 9 , ' 9 9 4 . 2 3 > ' w . 2 4 3 - 1 . 2 4 0 o . d l i o , i . , i O i , t . . . . . i , i A U l h 

SPOOL 4 
4 0 . O O F 2 7 . 3 8 3 0 . 2 9 2 3 . 3 4 6 9 4 . 4 3 0 . 0 3 3 - 6 2 . 9 - 0 . 0 6 / - 0 , 0 3 V - 0 . 0 3 V v r . V . l ; - : ^ 1 ,101. l , „ , 4 4 . <,">,* 

4 0 . 0 0 A 3 0 . 2 9 - 0 . 1 9 3 - 0 . 1 9 0 9 3 1 . 7 2 3 0 . 0 0 0 - 0 . 9 9 3 9 9 4 . 2 3 6 - 0 . 2 3 1 - 1 . 2 H " 0.11011 o . u o o , , . 0 , 1 , . , . U l l . 

SPOOL 4 
3 0 . OOF 2 7 . 3 3 3 0 . 2 9 2 3 . 3 4 6 . 9 4 . 4 3 O . l ' H ? - 6 0 . 3 - 0 . O 6 V - 0 . O 4 3 - O . 0 V 3 9 V O . 62.-: 1 j'K 11 . 1 < ,0 4 4 . - : . . . i t 

5 0 . 0 0 A 3 0 . 2 9 - 0 . 1 3 6 - 0 . 1 2 0 9 3 7 . 6 3 4 0.OOO - 0 . 6 9 1 9 9 4 . 2 3 6 - 0 . 2 4 6 - 1 . 2 3 6 0 . 0 0 0 ,1.11,11) o . O i m A UIIK 

SPOOL 4 
6 0 . 0 0 E 2 7 . 3 2 3 0 . 2 9 2 3 . 2 3 6 9 4 . 4 3 0 . 0 S 6 - 6 2 . 2 - 0 . 0 6 9 - 0 . 0 4 7 - 0 . O 2 8 9 7 9 . K M 1 0 0 1 . 1011 4 4 . * i t > f -

6 0 . 0 0 A 3 0 . 2 9 - 0 . 1 3 6 - 0 . 1 2 0 9 9 1 . 3 9 4 0 . 0 0 0 - 0 . 6 9 4 9 9 4 . 2 3 6 - O . 2 3 0 - 1 . 2 7 3 0 . 0 0 0 0 . 0 0 0 o . u o u A WIR 

http://2S.fr


SPOOL 1 
70 .00E ' 2 7 . 9 6 3 0 . 1 1 2 9 . 1 3 694 .43 - 0 . 0 5 2 - 6 1 5 . 1 - 0 . 2 9 0 - 0 . 2 8 3 -O.U43 9 V " . I 8 4 1001.10(1 44.KOOK 

70.OOA 30 .14 - 0 . 6 1 3 - 0 . 6 3 5 931.725 O.OOO - 3 . 1 1 0 994.191 - 0 . 7 8 7 - 4 . 0 1 0 0.000 O.OOO O.OOO i\ WTR 

SPOOL 4 
80.OOE 27.96 30.29 26.98 694.43 -0.052 -687.8 -0.334 -O.310 -0.035 970.623 1001.100 44.300F 

SO.OOA 30.29 -0.73ft -0.826 937.654 0.000 -3.727 994.236 -0.832 -4.240 0.000 0.000 O.OOO A WTR 

SPOOL 4 
90.00E 28.11 30.29 29.13 691.13 -0.056 -694.5 -0.327 -0.318 -0.011 979.101 1001.100 44. ROOF. 

90.00ft 30.29 -0.765 -0.361 991.394 O.OOO -3.391 994.236 -0.836 -4.261 0.000 O.OOO O.OOO A UTK 

SPOOL 4 
100.OOE 27 .96 30 .29 29 .13 694.43 - 0 . 0 5 6 

100.OOA 30 .29 - 0 . 7 6 5 -0 .861 979.452 0 . 0 0 0 -

- 6 : , O . S -O.S2? - 0 . 3 1 8 - 0 . 0 4 3 952.031 1001. Uio 44.300F 

.844 994.236 - 0 . 8 3 3 - 4 . 2 4 8 0 .000 0 .000 0.00(1 A WTR 

SPOOL 4 
110.OOE 28.25 30.29 29.13 694.43 -0.059 -705.5 -0.331 -0.31R -0.047 982.0O2 1001.100 44.3O0E 

110.OOA 30.29 -0.765 -0.861 992.674 0.000 -3.396 994.236 -0.842 -4.294 o.ooo o.ooo o.ooo M WTR 

SPOOL 4 
120.OOE 28.25 30.44 29.13 694.43 -0.056 -696.8 -0.329 -0.316 -0.043 987.921 1001.100 44.30OF. 

120.OOA 30.14 -0.765 -0.361 995.285 0.000 -3.906 994.191 -0.837 -4.268 0.000 O.OOO O.OOO A WTR 

SPOOL. 4 
130.OOE 28.25 30.29 29.13 694.43 -0.063 -696.S -0.327 -0.31B -O.043 997.111 1001.100 44.300E 

130.OOA 30.29 -0.736 -0.826 999.339 O.OOO -3.77.1 994.286 -0.837 -4.268 0.000 0.0OI1 - O.OOO A WTR 

• • '01. 4 
140.OOE 28.54 30.59 29.13 694.43 -0.059 -694.5 -0.327 -0.318 -0.041 990.941 1001.100 14.300E 

140.OOA- 30.59 -0.765 -0.S6I 996.617 0.000 -3.911 994.146 -0.886 -4.261 0.000 0.000 ; O.OOO A WTR 



150.OOA 3 0 . 4 4 - 0 . 7 6 5 - 0 . 8 6 1 990 .13 t 0 .000 - 3 . 8 8 6 994.191 - 0 . 3 3 ? --4.241 O.OOo O.ilOll o .ooo ,-. U1K 

SPOOL 4 
160.OOF 28.54 30.59 29.71 694.43 -0.087 -940. 9 -0.430 -0.419 -ti. 051 984.941 1001. 10O 44.Si.iOF 

160.00A 30.59 -0.913 -t.03.3 993.970 0.000 -4.653 994.14* -O.973 -4.919 rt. 000 O.OOO O.oooAWTK 

SPOOL 4 
170.00E 2 3 . 5 4 30 .59 29 .13 694.43 - 0 . 1 1 1 - 1 0 1 4 . 9 - 0 . 4 5 9 - 0 . 4 5 ] - 0 . 0 5 5 967.868 1001.100 44.300F 

170.OOA 30 .59 -0 .3S4 - 0 . 9 6 7 986.439 0.000 - 4 . 3 2 0 994.146 - l . o i o --.. IT51 n. noo O.OOO o.Oiii-, ,; U1K 

SPOOL 4 
180.OOE 28.69 30.73 29.27 694.43 -0.163 -1338.9 -0.098 -0.591 -0.O59 990.941 looi.ioo 44.SOOF 

ISO.OOA 30.73 -1.090 -1.250 996.617 O.OOO -5.571 994. too -1.161 -".'516 ll.nin, O.OOO O.ooo A wrh 

^1 SPOOL 4 ~ 
Ji 190.00E 28.54 30.59 29.42 694.43 -0.167 -1393.6 -0.616 -0.620 -0.059 079. 101 looi.too 44.300F 

190.OOA 30.59 -1.090 -1.250 991.394 O.OOO -5.542 994.146 -1.184 -6.035 O.uon o.nOn n.»h'i .". Wlh 

SPOOL 4 
200.OOE 2 8 . 6 9 31 .02 29 .13 694.43 - 0 . 1 8 1 - 1 4 8 4 . 8 - 0 . 6 7 4 - 0 . 6 5 7 -0 .043 98-1.»41 l o o i . i o o 44.300F 

200.OOA 31 .02 - 1 . 0 9 0 - 1 . 2 5 0 993.970 0.000 - 5 . 5 5 6 994.009 - 1 . 2 ? ? - 6 . 2 2 9 O.OOO O.OOO O.ilOO ,', M1K 

SPOOL 4 
210.OOE 2 9 . 1 3 30 .73 30 .29 694 .43 - 0 . 1 7 7 - 1 4 5 7 . 0 - 0 . 6 4 9 - 0 . 6 3 7 - 0 . 0 6 5 967.868 1O01.100 44.300F 

210.OOA 3 0 . 7 3 - 1 . 0 9 0 - 1 . 2 5 0 986.439 O.OOO - 5 . 5 1 4 ?94.100 - t . ? 1 1 -6 .171 O.OOO O.OOO O.O.IO ri W1R 

SPOOL 4 
220.OOE 29.13 30.88 30.29 694.43 -0.153 -1457.9 -0.656 -0.646 -I.I.049 976.238 1001. 1O0 44. 300F 

220.OOA 30.38 -1.090 -1.250 990.131 0.000 -5.535 994.055 -1.211 -6.173 O.OOO O.OOO O.OOO A HTR 

SPOOL 4 
230.OOE 29.13 30.88 29.42 694.43 -0.181 -1465.0 -0.649 -0.65O -0.O59 967.868 1001.100 44.30OE 

http://44.Si.iOF


230. UOA 313.88 -1 .090 -1.5!S0 936.43V il.OOu -5.1.14 V9A.IV 

SPOOI 4 
240.OOF 28 .98 31.17 29 .71 694.43 -O.188 - 1 4 8 3 . 6 - 0 . 6 6 3 

240 .000 31 .17 - 1 . 0 9 0 - 1 . 2 5 0 996.617 0.000 - 5 . 5 / 1 993.963 

SPOOL 4 
250.OOE 29.13 30.68 29.42 694.43 -0.174 -1451.9 -0.645 

250.OOfl 30.88 -1.090 -1.250 933.835 0.000 

SPOOL 4 
260.OOE 29.13 31.02 29.71 694.43 -0.174 -1490.9 -0.656 

260. OOfl 31.02 -1.090 -1.250 930.53.' O.OOd -5.43? 994.OOO 

SPOOL 4 
270.OOE 29.13 31.17 29.57 694.43 -0.174 -1473.3 -0.660 

270.00ft 31.17 -1.090 -t.250 933.335 O.000 -5.573 993.963 

SPOOI- 4 
280.OOE 29 .13 31 .02 29.71 694 .43 -O.108 - K I 2 8 . 5 - 0 . 4 7 8 

280.OOA 31 .02 - 0 . 3 3 4 - 0 . 9 6 7 937.654 O.000 - 4 . 3 2 5 994.OC19 

SPCIOl 4 
290.OOE 29 .13 31 .46 29 .71 694 .43 - 0 . 0 9 4 -93 . : . 5 - 0 . 4 3 0 

290.OOfl 3 1 . 4 6 - 0 . 8 3 4 - 1 . 0 0 2 991.394 O.OHO -4 .491 993.371 

SPOOL 4 
300.OOE 29.13 31.46 29.57 694.43 -0.028 -393.6 -0.700 

300.OOfl 31.46 -0.559 -0.614 937.654 0.000 -2.330 993.371 

SPOOL 4 
3 1 0 . O O E . 2 9 . 2 7 3 1 . 1 7 2 9 . 8 6 6 9 4 . 4 3 - 0 . 0 5 6 - 6 8 6 . 6 - 0 . 3 3 4 

3 1 0 . O O f l 3 1 . 1 7 - 0 . 7 3 6 - 0 . 3 2 6 9 3 8 . 8 3 5 i t . o n n - : j . » 1 9 9 3 . 9 6 ; - ; 

• l . ' . - ' M - 6 . 1MK 1.1.Olio IJ.OOO (I.OOIJ M WIK 

- 0 . 6 5 5 - 0 . 0 5 5 9 9 0 . 9 4 1 l . V l l . 1 0 0 4 4 . 3 0 0 F 

- l . 2 . > 2 - 6 . 2 2 7 O.OOO O. OOO O. OOO fl WTR 

- 0 . 6 3 0 - 0 . 0 5 ! 9 7 3 . 4 1 3 1 0 0 1 . 1 0 0 4 4 . 3 0 0 F 

-1.209 -6.160 O.OOO O.OOO 0.000 A WTR 

-0.657 -0.067 954.592 10H1.100 44.300F 

-I. ".-25 -6.24,' O.OOH O.OOO O. OOO fl WTR 

-0.646 -0.O59 ^73.413 l«HI1.KlO 44.300F 

-1.217 -6.205 O.OOO O.OOI'I O.OOO fl WT.<' 

- 0 . 4 5 3 - H . 0 4 I 97CI.623 1001 . KiO 44.30OF 

-1.017 -5.135 O.OOO O.OOO (I.OOO fl WTR 

-0.41O -0.053 979.(Ot 10O1.J00 44.300E 

-0.969 -4.936 O.OOO O.OOO 0.000 fl WTR 

-0.181 -0.039 970.623 1OO1.100 44.S00F 

-0.629 -3.207 O.OOO O.OOO O.OOO fl WTR 

- 0 . 2 9 6 - 0 . 0 4 9 973.413 1001.100 44.300F. 

-O.R31 -4.236 O.OOH O.OOO O.OOO i'i WIR 



SP001 4 
320. OOF 29.4:? 31.46 29.71 694.43 -0.056 -634.2 -0.323 -0.310 -0.043 934.941 1001. 100 44.300E 

320.OOA 31.46 -0.736 -0.326 993.970 0.000 -:3.7m 993.371 -0.830 -4. "23 O.OOO O.OOO O.OOO A UTK 

SPOOL 4 
330.OOE 29.27 31.46 30.00 694.43 -0.049 -634.4 -0.323 -0.307 -0.047 957.134 1001.100 44.300F 

330.OOA 31.46 -0.736 -0.326 931.725 O, 000 -3.704 993.371 -0.330 -4.229 0.000 O.OOO 0.000 A W1K 

SPOOL 4 
340.OOF 2 9 . 4 2 31 .46 2 9 . 3 6 694 .43 - 0 . 0 5 6 - 6 8 4 . 9 - 0 . 3 2 0 - 0 . 3 0 3 - 0 . 0 5 5 970.623 l O o l . l O O 44.300F 

340.OOA 31 .46 - 0 . 7 6 3 --0.361 937.654 0.000 - 3 . 8 7 6 993.371 -0.S3I1 - 4 . 2 3 . 0.0011 O.OOO O.OIIO A W1R 

SPOOL 4 
350. OOE 29.57 31.61 30.15 694.43 -0.056 -701.5 -0.325 -0.316 -O.H5I 973.413 1001.100 44.300F 

350.OOA 31.61 -0.795 -0.396 933.335 O.OOO -4.031 «S,a;!1 -0.S4O --1..-S1 0.000 O.OOO O.OOO A WTR 

SPOOL 4 
360.OOE 29 .57 31 .46 30 .29 694.43 - 0 . 0 5 6 - 6 3 2 . 1 -O.329 - 0 . 3 0 3 - 0 . 0 4 3 970.623 1001.100 44.300E 

360.OOA 31 .46 - 0 . 7 6 5 - 0 . 3 6 1 987.654 O.OOO - 3 . 3 7 6 993. S7I - 0 . 3 2 3 -4 .272 0.000 O.OOO u.OOl) A UITR 

SPOOL 4 
370.OOE 29.71 3L.61 30.29 694.43 -0.059 -633.6 -0.334 -0.307 -O.035 979.101 1001.100 44.300F 

370.OOA 31.61 -0.765 -0.361 991.394 0.000 -3.391 993.875 -0.329 -4..'27 0.000 O.OOO 0.000 A UiTR 

SPOOL 4 
330.OOE 29.71 31.61 30.00 694.43 -0.049 -694.3 -0.331 -0.318 -0.03V 970.623 lOnl.IOO 44.300F 

330.OOA 31.61 -0.765 -0.361 937.654 O.OOi. -3.376 993.375 -0.836 -4.75V O.OOO O.OdO n.ooo A WtK 

SPOOL 4 
390.OOF 29.71 31 .61 30 .29 694.43 0 .042 - 6 4 . 4 -O.067 - 0 , 0 4 5 - 0 . 0 3 3 99,1.941 1001.100 44.3O0t 

390.OOA 31 .61 - 0 . 1 3 6 - 0 . 1 2 0 996.AL7 0 .00o - 0 . 6 9 7 993.375 - 0 . 2 5 ' , -1.797 O.OOO il.Oou O.OOO A WTK 

http://996.AL7
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SPOOI 4 
400. OOE 29.57 31.75 79.Si 494.43 O.042 

400.00ft 31.73 -0. 193 -0.190 9S6.439 0.ooo 

SPOOL 4 
410.OOE 29 .42 31 .61 30 .29 694 .43 0 .042 

410.00ft 31 .61 - 0 . 1 3 6 - 0 . ISO 9RS.SSS0.00cl -o . , 'V? 

SPOOL 4 
420.OOE 29.71 31.75 30.29 694.43 0.04? 

420.00ft 31.75 -0.19S -0.190 •paa.anr. n.noo -i.no 

SF'OOI 4 
430.OOE 29 .57 31 .75 30 .29 694.43 

430.00f t 31 .75 - 0 . 1 3 6 - 0 . 1 2 0 995.2SM o.ocm 0.696 

SPOOL 4 
440.OOE 29.71 31.75 30.59 694.43 0.042 -54.-; 

440.00ft 31.75 -0.136 -0.120 936.439 O.OOO -n.A» 

SPOOL 4 
450.OOP 29.71 32.04 30.29 694.43 0.045 

450.00ft 32.04 -0.136 -0.120 vS7.An4 0.O0O 

SPOOl 4 " 
460.OOF 29.71 32.04 30.29 694.43 0.031 

460.00ft 32.04 -0.136 -0.120 99!5.7!35 O.OOO -0.696 

SPOCll 4 
470.OOP 29.71 32.04 30.73 694.43 0.04!i 

470.00ft 32.04 -0.136 -0.120 991.394 0.000 -0.694 

* 0 0 l 4 . 
rtOA oriir -if. 

- ( I .069 -H.H4S - " . O.ri.l -...,'. ;-..--.ii 1, '„ | | . I , . . I 44. -.i..l-

993.773 -0.?f-.0 - I . 2 /6 0.000 O.OCIO ,.. , II ;i i * Ulf^ 

- 0 . 0 6 0 -0 .04R - 0 . 0 3 7 V73.41.'-: l o O I . i n n 4*1.'-;.'>OK 

993.S2rj -r..2r,-. - 1 . 3 0 0 0.000 (1.000 . . . . i n , , ,, u n , 

-11.064 - 0 . 0 4 3 -0 .02S ••.•=:. 4 1 "•: I011I.I1.11I 44.3..CIF 

993./7:-t - o . ? 3 i - i . t r ; 11.000 o.ni'io O.. ' . I . . I ,, win' 

- 0 .064 -0 .O4! . -O .03 : ' :sv.-"r-1 I0.11.I.1O 4.1.-:o.iF 

9V3.7V: :: - o . ;'4-: - 1 . .'-:••' 0..H10 . 1 . . 11., .', WII-

. or.s - n . o ! :.-.;••: I1101 . 1110 44. Vi.,1-

0..10.1 .'i.o-'.o <.,ooo A WTK 

[164 - 0 . 0 4 5 -CO" :? 97ii.6.'"-i 11101 . I OO 44.%'.VlP 

H. 6Hn -0.-.''43 - I . O.OOO O.OO.1 ,1.,'1110 •• Wll i 

-O.064 - 0 . 0 4 1 -O.033 9SV. •••'.-• 1 10(11. li'HI 44.3.UIF. 

¥*3 .685 - 0 . ,'MO - l . 2 . * l O.OOO O.OOO O.OOO ,-, Ulk 

-0.O60 - 0 . 0 4 7 -0.O3.? 97V, K l l 1001.100 4 4 . 3< H.'lf-

993.63!". •0,'.' ,39 - 1 , 2 2 0 0.000 0 .000 O.OOO ft WTR 

http://9S6.439
http://0.ooo
http://9RS.SSS0.00cl
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CO 

430.OOA 3 2 . 0 4 O.lCua 0 .163 9SJ5.W3S 0.000 o . n t n 993. A3'; ••O.o?.? - i l . •'''•.•> o. i i r io 0.1W11 ,-|.,i.«> ,', UIH 

spnoi. 4 
490.OOE 29.71 S I . 7 5 30 .29 191.25 -Cl.0','3 - 1 3 . c. - u . 0 4 0 - 0 . 0 ? 1 - . i .u : ; . " ' * f : " . ' - v1 H U M , l i l n 44 . .-iOnF 

490.00A 3l.7r> 0. toe o. IA.H 99.';. ?as rj.oui'i I I . T I I u9.*.7ra ~ n . i i ; -u.r"».-. o.onr, ,...>m. A WIK 

&PI'IOL 4 
500.00E 149.84 149.10 0 .00 » * * * » » * -0 .00O -O.o -J..W0- -nr,. 175- « . . r.cv, n i . u . i i. nfii i O.I 'UVIF -.H 1.1 

500.00A 149.10 S3S.P46 (371. I Fin 441.644 0.000 * « * * » » » ... in. i >-', WIS' 



ENGINEERING UNITS CONVERSION RESULTS 
DATE 03-JUL-7? RUN NO. U 
TIME TW TF TS PA PO CTT DF1 
(SEC! .(DEG. CELSIUS! 1KPAI (KPA) <K0/M*SEC»*2> 

SPOOL 2 
Cl.OOE 21.47 21.62 0.00 4.95.75 -0.000 28.2 0.00 

ANALYSIS OF DATA 
—TURB VELOCITY— 

TIME FLUID FTW FTA RHOF VOID MAFT DENS 
TEMP 

(SEC) (CEL) <M/SEC> (M/SEC) <KG/M*»3) <KCI/SEC) <KG/M»*3> 
O.OOA 21.62 0.121 0.142 1001.09? 0.000 0.621 996.719 

SPOOL 2 
IO.OOE 21.76 22.06 0.00 695.7S -0.000 23.6 0.001 

10.00A 22.06 0.151 0.175 1001.099 0.000 0.775 996.602 

SPOOL 2 
20.00E 22.06 21.62 0.00 695.75 -0.000 21.2 -0.001 

20.00A 21.62 0.121 0.142 1001.099 0.000 0.621 996.719 

SPOOL 2 
30.00E 22.06 21.76 0.00 695.70 -0.000 25.9 0.001 

30.00A 21.76 0.121 0.142 1001.099 0.000 0.621 996.6S0 

SPOOL 2 
40.00E 21.62 22.06 0.00 695.75 -0.000 21.1 0.007 

40.00A 22.06 0.151 0.175 1001.099 0.000 0.775 996.602 

SPOOL 2 
50.00E 21.17 22.06 O.f'O 695.75 -0.000 23.5 0.005 

50.00A 22.06 0.121 0.142 1001.099 0.000 0.621 996.602 

DF2 DF3 GDI GD2 GD3 FLAGS 
(KG-M/SEC»*2> (KG/M3) 

0.017 -0.001 1001.100 1001.100 44.300E 

-WATER STEAM 
VEL MAFW DENS VEL MAFW 
<M/SEC) (KG/SEC) CKG/M«»3> <M/SEC) (KG/SEC) 
0.168 0.360 0.000 0.000 0.000 A UTR 

0.015 0.003 1001.100 1001.100 44.300E 

0.154 0.786 0.000 0.000 0.000 A UTR 

0.015 0.003 1001.100 1001.100 44.300E 

0.146 0.746 0.000 0.000 0.000 A UTR 

0.017 0.003 1001.100 1001.100 44.300E 

0.161 0.824 0.000 0.000 0.000 A UTR 

0.013 -0.003 1001.100 1001.100 44.300E 

0.146 0.744 0.000 0.000 0.000 A WTR 

0.015 -0.001 1001.100 1001.100 -4.300E 

0.154 0.78S 0.000 0.000 0.000 A UTR 



SPOOL 2 
60 .00E 21 .76 21 .91 0 . 0 0 695 .75 - 0 . 0 0 0 16.4 0 .001 0 .015 - 0 . 0 0 3 ICO 1.100 1O0..10O 44.300E 

60.00A 2 1 . 9 1 0 .121 0 .142 1001.099 0.000 0.621 996.641 0 .123 0 .6=5 0 .000 0 .000 0 .000 *W1K 

S P 0 7 0 . 0 0 E 23 .70 22 .06 0 . 0 0 695 .75 - 0 . 0 0 0 21 .2 0 .005 0 .013 - 0 . 0 0 1 1001.100 1001. .00 44.500= 

70.00A 22 .06 0 .121 0 .142 1001.099 0.000 0 .621 996.602 0.146 0.744 0 .000 0 .000 0.000 AWTK 

S P O S O . 0 0 E 24 .75 22 .51 0 . 0 0 695 .75 - 0 . 0 0 0 9 1 . 9 0 .039 0 .032 0 .003 1001.100 1001.100 44.300E 

S0.00A 22 .51 0 .270 0.304 1001.099 0.000 1 . 3SS " 9 6 . 4 8 3 0.304 1 .53 : 0 .000 0.O00 O.0o0->U1R 

S P 0 ° 0 . 0 0 E 2 6 . 3 6 2 3 . 2 6 0 . 0 0 695 .75 - 0 . 0 0 0 570 .6 0 .247 0 .242 0.007 1O01.100 .001 .100 44.30OF 

90.OOA 23 .26 0.718 0.7S8 1001.099 0.000 3.635 996.232 " • ' " 3.S66 ° - 0 0 0 ° " L V 0 , ' .000 A HI. . 

S P ? 0 0 . 0 0 E 26.94 24 .15 0 .00 695.75 - 0 . 0 0 0 533 .2 0 .246 0.261 0.007 .001 .100 U-OLIOO 44.3O0F. 

100.OOA 24 .15 0 .748 0.820 1001.099 0.000 3 .333 °«6 .037 O. 763 3. =25 n.ooo O.ooo O.ooOOWTi , 

SPOOL 2 
110.OOE 27.09 24.75 0.00 695.75 -0.000 598.3 0.263 0.265 -0.0O5 loot.loo 100..too 44.300F, 

110.OOA 24.75 0.748 0.820 1001.099 0.000 3.338 995.872 0.775 3. »5S 0...UV o.ooo 0.000 .5 "71! 

S P120.00E 27.52 25.19 0.00 695.75 -0.000 534.4 0.251 0.261 -0.003 1O01.100 .00!. 100 44.300F 

120.OOA 25.19 0.71S 0.783 1001.099 o.000 3.685 99D.747 0.766 3.9.2 0.000 O.OOO o.ooo A W1K 

c;pOOL 2 
130. OOE 27.38 25.63 0.00 695.75 -0.000 596.2 0.261 0.257 0.003 KXU . I.m lool . 100 44.3i.0E 

130.OOA 25.63 0.713 0.738 1001.099 0.000 3.685 995.623 0.774 3.951 o.ooo O.OOO O.OOO .% WTR 

SPOOL 2 _ 

http://44.3i.0E


14U.UUCL J : / . 0 £ £Z*. / I I'.Ul> D'J. u . ^ . 'o *.'. 

140.00ft 25 .77 0 .748 0 .320 1001.0*9 0 .000 3.833 9*3 .532 0 .76= 3.924 0.00'? o .noo ,,,.,,,-in .-. u u . 

SPOOL 2 
150.00E 2 7 . 3 8 25.92 0 .00 695 .75 - 0 . 0 0 0 588 .2 0.242 0.257 0.014 1001.100 l o n . l O n 44.3001-

150.OOA 25 .92 0 .777 0.S53 1001.099 0.000 3.9-51 993.540 0 . 7 6 ° 3.-=>24 O.OOO 0.0OO i . .oon 0 u l l . 

SPOOL 2 
160.00E 27 .38 25 .92 0 .00 695 .75 - 0 . 0 0 0 588 .3 0.253 0.261 -0 .001 l O O I . l o o l o . n . ioi> 44.301 if-' 

160.OOA 25 .92 0 .748 0 .820 1001.099 0.000 3.83S " 5 . 5 4 0 0.76= 3 . °24 n.000 o. 000 0 .000 a wis 

SPOOL 2 
170.OOE 27 .67 26.21 0 .00 695 .75 - 0 . 0 0 0 582.4 0 .246 0 .265 - 0 . 0 0 3 1001.100 H»' ' l . lor> 44.sonF 

170.OOA 26 .21 0.71S 0.7S8 1001.099 0.000 3.635 995.457 0 .765 1.904 O.OO-J 0 .000 o.f.uO ,~t UIF 

SPOOL 2 
180.OOE 27.96 26.06 0.00 695.75 -0.000 755.7 0.339 0.345 -0.O05 1OO1 . 1 On U'Oi.lOO 4J.,X'(i|-: 

130.OOA 26.06 0.P97 0.982 1001.099 0.000 4.603 995.493 0.87L 4.448 O.Our. o. 000 0.000 A WTP 

SPOOL 2 
190.OOE 27.96 26.50 0.00 695.75 -0.000 802.9 0.357 0.370 -0.001 1001.100 1001. 10o 44.3'iC'F 

190.OOA 26.50 0.897 0.982 1001.099 0.000 4.603 995.372 0.898 4.584 0.000 0.000 0.000 .-, ulh' 

SPOOL 2 
200.OOE 27.81 26.79 0.00 695.75 -0.000 989.5 0.445 0.453 0.011 1001.100 1001.100 4D.J00E 

200.OOA 26.79 0.986 1.079 1001.099 0.000 5.061 993.288 0.997 5.039 0.000 O.OOO O.OOO A UTS' 

I 
SPOOL 2 

210.OOE 27.96 26.79 0.00 695.75 -0.000 1240.8 0.5S9 0.580 -0.014 1001.100 1001.100 44.300!? 

210.OOA 26.79 1.135 1.240 1001.099 0.000 5.826 995.288 1.117 5.698 0.000 0.000 0.000 A WTfv 

SPOOL 2 
220.OOE 27.96 26.79 0.00 695.75 -0.000 1238.6 0.573 0.583 -0.005 1001.100 1001.100 44.300E 



220.OOA 26.79 1.135 1.210 1001.097 0.000 5.826 995.283 

SPOOL 2 
230.OOE 27.96 26.65 0.00 695.75 -0.000 1252.4 0.575 

230.00ft 26.65 1.135 1.^40 1001.099 0.000 5.826 995.330 

SPOOL 2 
240.OOE 27.96 26.79 0.00 695.75 -0.000 1240.4 0.566 

240.00ft 26.79 1.135 1.240 1001.099 0.000 5.826 995.28S 

SPOOL 2 
250.OOE 27.96 26.79 0.00 695.75 -0.000 1274.4 0.605 

250.OOfl 26.79 1.075 1.176 1001.099 0.000 S.520 995.2SS 

SPOOL 2 
260.OOE 28.11 27.09 0.00 695.75 -0.000 1230.5 0.558 

SPOOL 2 
270.OOE 27.96 27.23 0.00 695.75 -0.000 1236.6 0.5S7 

270.OOA 27.23 1.135 1.240 1001.099 0.000 5.826 995.160 

SPOOL 2 
280.OOE 28.11 27.09 0.00 695.75 -0.000 1246.5 0.577 

280.OOA 27.09 1.135 1.240 1001.099 0.000 5.826 995.203 

SPOOL 2 
290.OOE 28.25 27.23 0.00 695.75 -0.000 973.6 0.435 

290.OOA 27.23 0.986 1.079 1001.099 0.000 13.061 995.160 

SPOOL 2 
300.OOE. 27 .96 27 .09 0 .00 695.75 - 0 . 0 0 0 785 .2 0 .347 

300.OOA 27 .09 0.897 0 .932 1001.099 0.000 4.603 995.203 

1.116 5 .69J 0 .000 0 .000 0.000 A UTR 

0.583 0.007 1001.100 1001.100 44.300E 

1.122 5 .725 0 .000 0 .000 0 .000 A UTR 

0.585 0.003 1001.100 1001.100 44.300E 

1.116 5 .697 0 .000 0 .000 0 .000 A UTR 

0.580 0.003 1001.100 1001.100 44.300E 

1.132 5.775 0.000 0.000 0.000 A UTR 

0 .533 O.OOS 1001.100 1001.100 44.300E 

1.112 5.674 0.000 0.000 0.000 A UTR 

0.564 -0.001 1001.100 1001.100 44.300E 

1.115 r . 688 0.000 0.000 0.000 A WTR 

0.587 -0 .005 1001.100 1001.100 44.300E 

1.119 5.711 0.000 0.000 0.000 A WTR 

0.446 0.013 1001.100 1001.100 44.300E 

0 .989 5 .047 0 .000 0 .000 0.000 A UTR 

0.366 - 0 . 0 0 5 1001.100 1001.100 44.300E 

0.83S 4 .533 0.001.1 0 .000 0.000 A UTR 



SPOOL 2 
310.00E 23.25 27.38 0.00 695.75 -0.000 741.7 0.312 0.330 0.01S 1001.100 1001.100 44.300E 

310.OOA 27.38 0.337 0.917 1001.099 0.000 1.297 995.117 0.863 4.403 0.000 0.000 0.000 A WTR 

SPOOL 2 
320.00E 28.11 27.52 0.00 695.75 -0.000 479.9 0.187 0.211 0.00° 1001.100 1001.100 44.300E 

320.OOA 27.52 0.599 0.659 1001.099 0.000 5..073 995.074 0.694 3.543 0.000 0.000 0.000 A WTR 

SPOOL 2 
330.OOE 28.11 27.38 0.00 695.75 -0.000 594.3 0.261 0.263 -0.005 1001.100 loot.100 44.300F 

330.OOA 27.33 0.713 0.788 1001.099 0.000 3.685 995.117 0.773 3.943 0.000 0.000 0.000 A WTR 

SPOOL 2 
340.00E 28.25 27.52 0.00 695.75 -0.000 596.1 0.257 0.252 O.013 1001.100 1001.100 44.300F 

340.OOA 27.52 0.748 0.820 1001.099 0.000 3.338 995.074 0.774 3.949 0.000 o. 000 0.000 A WTh 

SPOOL 2 
350.OOE 23.25 27.67 0.00 695.75 -0.000 584.4 0.249 0.263 -0.003 1001.10O 1001.100 44.300E 

350.OOA 27.67 0.748 0.320 1001.099 0.000 3.833 995.031 0.766 3.^10 0.000 0.000 0.000 A UTR 

SPOOL 2 
360.00E 28.54 27.67 0.00 695.75 -0.000 594.2 0.253 0.267 -0.001 1001.100 1001.100 44.300E 

360.OOA 27.67 0.718 0.788 1001.099 0.000 3.635 995.031 0.773 3.943 0.000 0.000 0.000 A UITR 

SPOOL 2 
370.OOE 28.40 27.67 0.00 695.70 -0.000 588.5 0.257 0.269 -0.012 1001.100 1001.100 44.300E 

370.OOA 27.67 0.777 0.853 1001.099 0.000 :t.991 995.031 0.769 3.924 0.000 0.000 0.000 A WTR 

SPOOL 2 
380.OOE 28.54 27.67 0.00 695.75 -0.000 592.4 0.261 0.261 -0.005 1001.100 1001.100 44.300E 

330.OOA 27.67 0.718 0.738 1001.099 0.000 3.685 995.031 0.772 3.937 0.000 0.000 0.000 A WTR 



SPOOL 2 . • 
390.OOE 2S.69 27.67 0.00 695.75 -0.000 580.6 0.251 

390.OOA 27.67 0.71S 0.788 1001.09? 0.000 3.635 995.031 

SPOOL 2 
400.OOE 23.69 27.67 0.00 695.75 -0.000 30.6 0.005 

400.OOA 27.67 0.121 0.142 1001.099 0.000 0.621 995.031 

SPOOL 2 
410.OOE 23.S4 27.52 0.00 695.75 -0.000 23.3 0.005 

410.OOA 27.52 0.151 0.175 1001.099 O.oOO 0.775 995.071 

SPOOL 2 
420.OOE 2S. 69 27.96 0.00 695.75 -0.000 23.2 0.007 

420.OOA 27.96 0.121 0.142 1001.099 O.OOO 0.621 994.945 

SPOOL 2 
430. OOE 2S.69 27.67 O.OO 695.75 -0.000 33.0 0.007 

430.OOA 27.67 0.121 0.142 1001.09=0.000 0.621 995.031 

SPOOL 2 
440.OOE 28.69 27.67 0.00 695.75 -0.000 33.0 0.007 

440.OOA 27.67 0.151 0.175 1001.099 0.000 0.775 995.031 

SPOOL 2 
450.OOE 23.69 27.81 0.00 695.75 -0.000 28.3 0.003 

450.OOA 27.81 0.151 0.175 1001.099 0.000 0.775 994.058 

SPOOL 2 
460.OOE 28.69 27.96 0.00 695.75 -0.000 37.7 0.010 

460.OOA 27.96 0.131 0.207 1001.099 0.000 0.92s 9.54.045 

'SPOOL 2 

0 . 2 6 5 - O . 0 1 1 1 0 0 ! . l o o 1 0 0 1 . l o u 4 4 . 3 0 0 E 

0 . 7 6 4 . 5 . 3 9 7 O.OOO 0 . 0 0 0 0 . 0 0 0 A W1R 

0 . 0 1 7 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

0 . 1 7 5 0 . S 9 J 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 A WTR 

0 . 0 1 5 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

0 . 1 6 9 0 . S 6 0 0 . 0 0 0 O.OOO 0 . 0 0 0 A WTR 

>.017 - 0 . 0 0 1 1 0 0 1 . 1 0 0 1001 .1O0 4 4 . J 0 0 F 

1 6 3 0 . 8 5 9 0 . 0 i > 0 0 . 0 0 0 0 . 0 0 0 A WTR 

03 1O01.10O 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

.18."-' 0 . 9 2 9 0 . 0 0 0 O.OOO 0 . 0 0 0 A WTR 

0 . 0 1 7 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

0 . 1 8 2 0 . 9 2 9 O.OoO O.OOO O.OOO A W1R 

. 0 1 7 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

'>. 16-- 0 . 3 6 0 O.OOO O.OOO O.OOO A WTR 

1.017 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 O 0 4 4 . 3 o O E 

0 . 1 9 5 0 . 9 9 . 5 O.OOO O.OOO O.0"»0 A WTR 



oo 
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470.00ft 27.67 0.121 0.142 U10I.09O o.000 0.621 993.031 

SPOOL 2 
480.OOE 2S.54 27.96 0.00 695.75 -0.000 257.8 0.077 

490.00ft 27.96 0.430 0.49S 1001.09-3 0.000 2.308 904.945 

SPOOL 2 
490.OOE 28.54 27.96 0.00 695.75 -O.000 -17.S -0.022 

490.00ft 27.96 -0.0:38 -0.084 1001.0=9 0.000 -0.452 994.943 

SPOOL 2 
50O.00E 28.54 27.67 0.00 693.75 -0.000 -7.1 -0.007 

500.00ft 27.67 -0.08S -0.084 1001.09a 0.000 -0.452 995.051 

SPOOL 2 
510.OOE 2S.54 27.52 0.00 266.06 -0.024 -19.0 -0.022 

510.00ft 27.52 0.002 0.013 1001.099 0.000 0. 008 995.074 

SPOOL 2 
520.OOE 28.54 27.09 0.00 203.85 -0.027 -17.8 -0.022 

520.00ft 27.09 -0.118 -0.116 1001.099 0.000 -0.605 993.203 

SPOOL 2 
530.OOE 35.55 35.11 0.00 79.77 0.808 1124.5 0.487 

530.00ft 35.11 -1.009 -1.0S5 1001.099 0.000 -5.131 992.630 

SPOOL 2 
540.OOE 35.55 35.11 0.00 79.77 0.808 1114.6 0.482 

540.00ft 35.11 -1 .009 -1 .085 1001.099 0.000 -3.181 992.680 

O. 13:3 0 .961 O.OOO 0.000 O.000 A WTR 

0 . 1 ? 0 0 . 0 0 3 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 44 .3O0E 

0 . 3 0 = 2 . 3 9 7 0 . 0 0 0 0 . 0 0 0 O.OOO ft WTR 

-O.OO^' " . 0 0 3 IOOI.IOO 1 0 0 1 . 1 0 0 4 4 . 3 0 0 F 

-11.134 -0.68." 1 0.01)0 O.OOO 0.1100 A WTR 

-0.007 0.003 1001.100 1001.100 44.300E 

-0 .034 -0.431 0.000 0.000 0.000 ft WTR 

-0.011 O.OO"-: 1001.100 1001.100 44. "OOF 

-0.1.33 - 0 . 7 0 3 0.000 O.OOO O.i.'lOO A WTR 

-0.009 0. 1.103 1O01.10O 1001.100 44. 500F 

-0.134 -0.682 O.OOO O.OOO O.OOO A WTR 

0.500 0.053 1001.100 1001.100 44.300E 

1.064 3.418 0.000 O.OOO O.OOO A WTR 

0.496 0.03.3 1001.100 1001.100 4.4. 300E 

1.060 3.393 0.000 0.000 0.000 A WTR 



00 

ENGINEERING UNITS CONVERSION RESULTS 
DATE 04-JUL-7? RUN NO. 12 
TIME TU TF TS PA F'D DTT DFl DF2 » 3 ('PI l"''1-" .'''''''; R"'' 

(DEC. CELSIUS) (KPA) <):PA) (KO/H*SEi;**'?l <hG-M/sEL'.*».-> n.r./ir-ii 

SPOOL 2 
O.OOE 28, SI 27.0? 0.00 695.75 -0.000 25.9 0.007 O.Olf n.oot 1001.10... ion]. ton 4-i.r:.i.iK 

ANALYSIS OF DATA ,,.Tcc — -- -TK.-.n- — -
— T I I B R UPI HPTTV ~ W M I t n ' ' ' 

TIME FLUI. FTW FTA RHOF VOID nAFT DEN5 VFL MAFU 1.FN9 vi-i M.tKU, 
(SEC) TcEL) (M/SEC) <M/SEC) (KO/M.»S> (KG/SEC > <K0/M*«3> (M/SEC) (HO/SFr. •""';"':;;' ' " ^ I „', " IV'^O ' > UTR 

O.OOA 27.0'? 0. 12t 0.142 1001.09'' O.OOO 0.6.'l 995. .0..-! O.lul n. • • " -' • 

S P 0 1 O.OOE 23.98 27.38 0.00 695.75 -0.000 40.1 0.012 0.O15 ...oO'; I0.M.1O" l,..'l . 1 on 44.3O0E 

10.00A 27.38 0.121 0.142 m o 1.09" 0.000 0.621 995.117 0.2O1 I...25 O.OO,. O.OOO O.O0O A WTF, 

SPOOL 
20.00E 28.69 27.52 0.00 695.75 0.014 23.6 0.0O3 CMU;-: 

20.00A 27.52 0. 181 0.207 1001.099 O.OOO 0.928 995.074 0.154 

H . l i i t i 1..1O1 . I ."HI 44..;:OOF 

(.1.000 I I . O I X I A WTR 

S P 0 ° 0 . 0 0 E 2 9 . 1 3 27 .33 0 .00 695.75 0.003 40 .1 o . o l o 0.O17 0.0O5 1001. l oo 1001.100 4 4 . M O t 

30.00A 27 .38 0.181 0.207 1 0 0 1 . 0 9 * 0 . 0 0 0 0.92S 995.117 0.2.11 1.025 O.noc. O. OOO 0 .000 A WIR 

' "40.00E 29 .13 27 .96 0 .00 695.75 0.014 40 .1 0.012 0.015 0.005 1001.100 1001.100 44.SOfiE 

40.00A 27 .96 0 .151 0.175 1001.099 0.000 0.775 994.945 0.201 1 . 025 0.000 O.OOO O.OOO A WTR 

c;P00L 2 
50.00E 29 . 13 27 .67 0.00 695.75 - 0 . 0 0 0 .37.7 0.010 0.017 0.00? 1001. HX> 1001. 3 00 AA. -MOF 

5 0 . OOA 27 . 67 0.121 0 .142 1 OO1 . 099 rt. OcXi ft. A2 1 9*5^. 031 0. 1 '?' o.Ooo n.r.no A W I R 



SPOOL 2 
60.OOE 23.69 27.3S 0.00 695.75 0.007 18.9 -0.003 

60.00A 27.38 0.121 0.142 1001.0«9 0.000 0.621 993.117 

SPOOL 2 
70.OOE 29.12 27.52 0.00 693.75 0.112 560.9 0.249 

70.00A 27.52 0.638 0.756 1001.099 0.000 3.S32 995.074 

SPOOL 2 
SO.OOE 2 9 . 2 7 2 S . 1 1 0 . 0 0 6 9 S . 7 5 0 . 1 1 2 5 8 4 . 4 0 . 2 5 1 

80.00A 28.11 0.718 0.7S3 1001.099 0.000 3.685 994.902 

SPOOL 2 
90.OOE 29.42 28.25 0.00 695.75 0.108 590.3 0.265 

90.00A 23.25 0.718 0.783 1001.099 0.000 3.6:35 994.853 

100.OOE 29.42 23.40 0.00 695.75 0.108 584.5 0.253 

100.OOA 23.40 0.71S 0.783 1001.099 0.000 3.635 994.814 

SPOOL 2 
110.OOE 29.57 28.54 0.00 695.75 0.108 588.3 0.249 

110.00A 28.54 0.777 0.853 1001.099 0.000 3.991 994.771 

SPOOL 2 
120.OOE 29.57 28.69 0.00 695.75 0.122 610.1 0.267 

120.OOA 28.69 0.748 0.820 1001.099 0.000 3.338 994.727 

SPOOL 2 
130.OOE 29.57 28.69 0.00 695.75 0.112 594.1 0.246 

130.00ft 28.69 0.718 0.738 1001.099 0.000 3.685 994.727 

0.013 0.005 1001.100 1001.100 44.300E 

0.133 0.703 0.000 0.000 O.000 A U1R 

0.242 -0.005 1001.100 1001.100 44.300E 

0.751 3.331 0.000 0.000 0.000 A WTR' 

0.261 -0.003 1001.100 1001.100 44.300E 

0.766 3.910 O.OOO 0. OOO 0.000 A WTR 

0.248 0.003 1001.100 1001.100 44.300E 

0.77O 3.930 0.000 0.000 0.000 A WTR 

0.261 -0.005 1001.100 1001.100 44.300E 

0.766 3.910 0.000 0.000 0.000 A WTR 

0.263 0.001 1001.100 1001.100 44.300E 

0.769 3.923 0.000 0.000 0.000 A WTR 

0.273 -0.005 1001.100 1001.100 44.300E 

0.733 3.994 O.OOO O.OOO 0.000 A WTR 

0.259 0.014 1001.100 1001.100 44.300E 

0.773 3.942 0.000 0.000 0.000 A WTR 

n A 'Sru-ttr 
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220.OOA 29 .'27 1.103 1.20:3, 1001.0-=" 0.000 3.67 = -•'4,r:."il I.1.V 3.722 O..M... n.iv... o.r,.i,. .. ul-

SPOOL 2 
230.OOE 30.00 29.42 0.00 695.73 0.254 1246.4 0.56 = 0.5S" O.-V'l 1001.100 looi.ioo •J.:',»f 

230.00ft 2°. 42 1.105 1.208 1001.0'=9 0.000 3.67.? -"4.306 1.120 -3.70-= >•. • •• '•-' o.m.«. O. !>'-'' •! «"• 

'SPOOL 2 
2 4 0 . O O E 30.00 29.42 0.00 695.75 0.237 1248.4 0.531 0.5=.; - n . o i ; 1 O O I . U K . I O H I . I O U 44.;.,-.Af 

240.OOfl 29.42 1.135 1.240 1001.099 0.000 3.826 994.106 1.121 5.714 0.1100 , , . , .«i o.nn.i ;i *1>-

SPOOL 2 
250.OOE 30.00 29.42 0.00 6=5.75 0.244 11:36.7 0.575 0.585 -0.11M 1 •-01 . I'"' lool.HH"> 44.-..0.1; 

250.OOA 29.42 1.105 1.20:3 1001.0== 0.000 5.673 = =4. 506 1.115 5.6S6 o. o<"» .I.,..«I II,I«I^ « WTU 

SPOOL 2 
260.OOE 30.00 29.57 CI.OO 695.75 0.267 13IO..-; 11. /;.!."• 0.614 -.(,,,105 l.' iol.K'O |, .ol,J,.o 40..=.i>>F 

00 
VD 260.OOA 29.57 I.13.5 1 . 240 1001.09= 0.000 5.0C6 JOfl.4r'.l 1.146 5.;;5": o, or.o U.O.... ...or:.,. .". W'f-

SPOOL 2 
270.OOF 30.29 29.37 0.00 695.75 0.176 '=01.9 0.402 o. 4 1 ~: o. 00= l.»i.lf-o ]-M.I.].HI 44.~-<-.i.f 

2/0.OOA 29.57 0.926 1.014 100t.0== 0.O0O 4.755 =94. 46 1 o. -=52 4.35'. ,,.,.,,.. ri.o.i.. ,,.M.«, .S uit. 

SPOOL 2 
230.OOE 30.13 29.71 0.00 695.73 0.166 814.6 O. ''63 0. i'.frl 0.013 l0O! . ! "O l o m . l o n 44,'..14 

230.OOA 29.71 0.397 0.932 1001.0"=9 0.000 4.603 9-34.416 0.905 4.615 o, ooo O.OOo O.OO" ~ U'--

SPOOL 2 
290.OOE 30.29 29.71 0.00 695.75 0.115 59."-. 2 0.251 O. 265 O.OOi 10O1.1O0 100 1 , t,- .0 44.-.OOF 

290. OOA 29.71 0.743 0.320 1001.099 0.OO0 3.333 ==4.416 0.77? ?., 935 0. 000 0...00 O.JtOO A um 

SPOOL 2 
300.OOE 30.29 29.71 0.00 695.75 0. 103 536..4 0.247 0.269 -O.O05 1001.100 10O1.1O0 44.300E 

300.OOA 29.71 0.743 0.320 1001.099 0.000 3.S33 ==4.416 0.763 3.916 0.000 O.OoO 11.1HW » Ulft 
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SPOOL 2 
310.OOE 30.29 29.57 0.00 695.7.1 0.110 582.3 0.216 0.25.:. 0.007 1001.100 1001.100 44.300E 

310.00A 29.57 0.743 0.820 1001.099 0.000 3.333 994.461 0.765 3.902 0.000 0.000 0.000 ft WTR 

SPOOL 2 
320.00E 30 .44 29.86 0 .00 695 .75 0.115 600.1 0.263 0 .259 0.003 1001.100 1001.100 44.300E 

320.OOA 29 .86 0.748 0 .820 1001.099 0.1300 3,833 994.372 0.777 3.961 0.000 0.000 0 .000 A WTR 

SPOOL 2 
330.OOE 30.44 29.86 0.00 695.7S 0.115 600.1 0.253 0.265 0.007 1001.100 1001.100 44.300C 

330. OOA 29.86 0.748 0.820 1001.099 0.000 3.33:5 994.372 0.777 3.961 0.000 O.nOO D.niW fl UTK 

SPOOL 2 
340.OOE 30.44 29.86 0.00 695.75 0.112 596.3 0.261 0.265 -0.005 1001.100 1001.100 44.ROUE 

340.00ft 29.86 0.748 0.820 1001.099 0.000 3.833 994.372 0.774 3.948 O.OOo 0.000 O.OOo ft WTR 

SPOOL 2 
350.OOE 30.44 30.00 0.00 695.75 0.108 582.4 o. 253 0.252 0.003 1001.100 1001.100 44.300F 

350.OOA 30.00 0.748 0.320 1001.099 0.000 3.833 994.327 0.74.5 3.902 0.000 O.OOO O.OOO ft WTR 

SPOOL 2 
360.OOE 30.44 30.00 0.00 695.75 0.037 539.1 0.214 0.254 -0.003 1001.100 10O1.1OO 44.300F 

360.OOA 30.00 0.683 0.756 I00l.0?o 0.000 3.532 '594.327 0.736 3.754 0.000 0.000 o.oOi ft WTR 

SPOOL 2 
370.OOE 30.73 30.00 0.00 695.75 0.003 33.1 0.003 0.013 0.0O5 1001.100 looi.too 44.30UE 

370.00ft 30.00 0.121 0.142 1001.099 0.000 0.621 994.327 0.1:32 0.930 0.000 O.ooo o.ooo A WTR 

SPOOL 2 
380. OOE 30.44 30 .00 0 .00 695.75 0.O07 30 .6 0.005 0.017 0.003 1001,100 1001. I Oo <M.3oo[-

380. OQA 30 .00 0.181 0.207 1001.099 0.000 0.92:5 994.327 n. I ?A 0.895 O.ooo O.oOO i i . nou ft u l l . 



SPOOL 2 
390.OOE 30.59 29.86 0.00 695.75 0.007 40.1 0.012 0.017 0.003 1001.100 1001.100 44.300E 

390.OOA 29.86 0.121 0.142 1001.099 0.000 0.621 994.372 0.201 1.024 0.000 0.000 0.000 A WTR 

SPOOL 2 
400.OOE 30.73 30.00 0.00 695.75 0.003 33.0 0.010 0.013 0.003 1001.100 1001.100 44.300E 

400.OOA 30.00 0.151 0.175 1001.099 0.000 0.775 994.327 0.182 0.929 0.000 0.000 0.000 A WTR 

SPOOL 2 
410.OOE 30.59 29.86 0.00 695.75 0.007 37.7 0.012 0.015 0.003 1001.100 1001.100 44.300E 

410.OOA 29.36 0.151 0.175 1001.099 0.000 0.773 994.372 0.195 0.99:3 0.000 O.000 n.000 A UIK 

SPOOL 2 
420.OOE 30.59 29.86 0.00 695.75 0.003 30.6 0.010 0.013 0.001 1001.100 1001.100 44.300E 

420.OOA 29.86 0.151 0.175 1001.099 0.000 0.775 994.372 0.176 0.895 0.000 0.000 0.000 A U'lfi 

SPOOL 2 
430.OOE 30.44 29.86 0.00 695.75 0.003 28.i 0.005 0.015 0.003 1001.100 1001.100 44.300E 

430.OOA 29.86 0.121 0.142 1001.099 0.000 0.621 994.372 0.169 0.860 0.000 0.000 O.OOOAWTR 

SPOOL 2 
440.OOE 30.59 29.71 0.00 695.75 0.007 30.7 0.007 0.015 0.003 1001.100 1001.100 44.300E 

440.OOA 29.71 0.121 0.142 1001.099 0.000 0.621 994.416 0.176 0.895 0.000 0.000 0.000 A WTR 

SPOOL 2 
450.OOE 30.59 29.86 0.00 695.75 0.003 23.5 0.005 0.013 0.001 1001.100 1001.100 44.300E 

4S0.00A 29.86 0.151 0.175 1001.099 0.000 0.775 994.372 0.154 0.735 0.000 0.000 0.000 A WTR 

SPOOL 2 
460.OOE 30.59 29.86 .00 695.75 -0.010 -11.9 -0.014 -0.007 0.003 1001.100 1001.100 44.300E 

460.00A 29.86 -0.088 -0.084 1001.099 0.000 -0.452 994.372 -0.109 -0.557 0.000 0.000 0.000 A WTR 

SPOOL 2 
n-rn ntter on tin ici T« rt r*r* ( (« or -A A M - I O r\ ..n fun _<-. m i ci r\r\r<. i rut i if.fi IA .M i nr. nn orinir 
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470.00A 29.71 -0.08S -0.034 1001.09? 0.000 -0.402 994.416 -0.114 -0.534 0.000 0.000 0.000 A WTR 

SPOOL 2 
4SCI.O0E 7 . 7 5 7 . 1 6 0 . 0 0 1 3 . 7 9 0 .14 .1 - 3 9 2 5 . 6 - 0 . 0 0 7 - 3 . 7 9 4 0 . 3 2 1 1 0 0 1 . 1 0 0 1 0 0 1 . 1 0 0 4 4 . 3 0 0 E 

430.OOA 7 . 1 6 0 . 0 0 2 0 . 0 1 3 1 0 0 1 . 0 9 9 0 . 0 0 0 0 . O 0 3 999.93'r , - l . , : , 3 1 -10.1*7.9 0 . 0 0 0 O . 0 0 0 0 . 0 0 0 A WTR 

SPOOL 2 
490.OOE 7.16 7.01 0.00 13.79 0.162 -3925.6 -0.007 -3.794 0.321 1001.100 1001.100 44.30OR 

490. 00A 7.01 0.002 0.013 1001.099 0.000 0, 003 *99, *62 -1.931 -10. 1'V-"' 0.000 0.000 O. 000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS 
DATE 04-.JUL-79 RUN NO. 13 
TIME TW TF TS PA FT DTT DF1 
(SEC) <DEG. CELSIUS! (K'PA) (KPA) <KG/M*SEC»*2) 

SPOOL 2 
O.OOE 2 1 . 7 6 £4 .45 0 .00 695.75 - 0 . 0 2 7 - 1 0 8 . 6 - 0 . 0 4 5 

ANALYSIS OF DATA 
—TURB VELOCITY— 

TIME FLUID FTW FTA RHOF VOID MAFT DENS 
TEMP 

(SEC) (CEL) (M/SEC) (M/SECI (KG/M»*3> (KG/SEC) <K'G/M**3> 
O.OOA 24.45 -0.357 -0.374 1001.099 o.OOO -1.832 995.95r; 

SPOOL 2 
1O.OOE 22.36 24.00 0.00 695.75 -0.027 -108.6 -0.049 

10.00A 24.00 -0.357 -0.374 1001.099 0.000 -1.832 996.073 

SPOOL 2 
20.00E 22.216 24 .00 0 .00 695 .75 - 0 . 0 2 4 - 1 0 5 . 5 - 0 . 0 4 9 

20.00A 24 .00 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 - 1 . 3 3 2 996.078 

SPOOL 2 
30.00E 22.36 23.85 0.00 695.75 -0.024 -87.3 -0.039 

30.00A 23.35 -0.357 -0.374 1001.099 0.000 -1.832 996.119 

SPOOL 2 
40.00E 23.26 23.85 0.00 695.75 -0.027 -99.5 -0.045 

40.00A 23.35 -0.357 -0.374 1001.099 0.000 -1.832 996.119 

SPOOL 2 
50.00E 24.75 23.85 0.00 695.75 -0.027 -93.4 -0.045 

50.00A 23.85 -0.357 -0.374 1001.099 0.000 -1.332 996.119 

DF2 DF3 GDI GD2 GD3 FLAGS 
(KG-M/SEC*»2) (KG/M3) 

-0.03S -0.005 1001.100 1001.100 44.300F 

-WATER STEAM 
VEL MAFW DENS VEL MAFW 

(M/SEC) (K0/1SEC) U'.G/M**3) (M/SECI (KG/SEC) 
- 0 . 3 3 0 - 1 . 6 8 6 O.OOO 0 .000 0 .000 A UITR 

- 0 . 0 3 6 - c o r n l o o i . i o o l o o i . i o o 44.300F 

-O.330 -1.686 0.000 0.000 0.000 A WTR 

-0.036 -0.001 InOl.lOO 1001.100 44.300F 

-0.325 -1.662 0.000 O.OOO 0.000 A UTR 

-0.032 -0.003 1001.100 1001.100 44.300E 

-0.296 -1.512 0.000 0.000 0.000 A WTR 

-0.036 -Cl.uOl 1001.100 1001.100 44.30OE 

-0.316 -1.614 0.000 0.000 0.000 A WTR 

-0.032 -0.001 1001.100 1001.100 44.300F 

-0.306 -1.564 0.000 0.000 0.000 A WTR 



SPOOL 2 
6O.00E 26.21 24.45 0.00 695.70 -0.020 -90.4 -0.041 

60.00ft 24.43 -0.337 -0.374 1001.099 0.000 -1.832 993.933 

SPOOL 2 
70.00E 29.42 25.63 0.00 693.73 -0.133 -712.2 -0.339 

70.00ft 23.63 -0.920 -0.988 1001.099 0.000 -4.723 993.623 

SPOOL 2 
SO.OOE 30.73 26.79 0.00 695.75 -O.J 49 

:30.00ft 26.79 -0.920 -0.9S8 1001.099 0.000 -4.^ 

SPOOL 2 
90.00E 31.17 27.81 0.00 693.73 -0.157 -703. 

90.00ft 27.81 -0.950 -1.020 1001.099 0.000 -4.877 994.93:3 

<J3 SPOOL 2 
- ^ 1 0 0 . O O E 3 1 . 4 6 2 8 . 2 3 0 . 0 0 6 9 5 . 7 3 - 0 . 1 4 9 - 7 0 1 . 1 - 0 . 3 2 : 

100 .OOA 2 8 . 2 5 - 0 . 9 5 0 - 1 . 0 2 0 1 0 0 1 . 0 9 9 O.OOO - 4 . 8 7 7 9 9 4 . 3 3 : = 

SPOOL 2 
110.OOE 31.46 28.84 0.00 695.75 -0.149 -725.4 -0.345 

110.OOA 23.84 -0.920 -0.98:3 1001.099 0.000 -4.725 9-34.68:3 

SPOOL 2 
120.OOE 31.46 29.13 0.00 695.75 -0.153 -712.1 -0.335 

120.OOA 29.13 -0.950 -1.020 1001.099 0.000 -4.877 904.594 

SPOOL 2 
130.OOE 31.46 29.27 0.00 695.73 -0.162 -712.1 -0.335 

130.00ft 29.27 -0.950 -1.020 1001.099 0.000 -4.877 ''94.550 

SPOOL 2 

-0.032 -0.003 1001.100 1001.100 44.300E 

-0.301 -1.33:3 0.000 0.000 0.000 A WTR 

-0.315 0.007 1001.100 loo 1.100 44.300E 

-0.846 -4.318 0.000 0.000 0.000 ft WTR 

0.308 0.001 1001.100 1001.100 44.300E 

-0.337 -4.270 0.000 O.OOO O.OnO A WTR 

-0.319 0.009 10O1.1O0 1001.100 44.300E 

-0.841 -4.2:39 O. OOO 0.000 0.000 ft WTR 

-0.319 0.007 1001. 10O 1<X. 1.100 44.3O0F 

-0.339 -4.282 0.000 0.000 0.000 ft UTR 

-0.323 0.009 1001.100 1001.100 44.300E 

-0.854 -4.356 O.OOn 0.000 O.OOO A WTR 

-0.323 0.011 1001.100 10OI.100 44.300E 

-0.846 -4.315 O.OlliO i:i.000 0.000 A WTR 

-0.323 0.01 t 1001.100 IOI'I.IOO 44.300F 

-1:1.846 -4. .315 0.000 0.000 0. 000 A WTR 



Itu.uuc ot.to jty.^t/ u.\.n.i ©-••..>. / o — t.i.i.iv - o r ' t . :' — i.i..••<:.£ --t.i. ->i-' I'.I.I».I/ I I H ' I . i " " I I , M > I . I •.<*.• ••-«. ,*.Mi »r. 

140.00ft 29.57 -0.920 -0.988 1001.099 0.000 -4.723 994.461 -o. 835 -4.257 o.ooo 0.000 0.000 A WTR 

SPOOL 2 
150.OOE 31.46 29.71 0.00 695.75 -0.162 -707.7 -0.335 -0.323 0.014 1001.100 1001.100 44.300E 

150.00A 29.71 -0.920 -0.938 1001.099 0.000 -4.723 994.416 -0.S44 -4.301 0.000 0.000 0.000 A UTft 

SPOOL 2 
160.OOE 31.61 29.86 0.00 695.75 -0.223 -1017.3 -0.473 -0.461 0.022 1001.100 1001.1O0 44.300F 

160.00ft 29.86 -1.063 -1.149 1001.099 0.000 -3.483 '^94. 372 -1.011 -3.157 0.000 O.OOO O.OOO A W1V 

SPOOL 2 
170.OOE 31.61 30.29 0.00 695.75 -0.230 -1061.6 -0.492 -0.465 0.007 1001.100 1001.100 44.300F 

170.OOA 30.29 -1.098 -1.181 1001.09' 0.000 -5.637 '394.236 -1.033 -5.268 0.000 O.OOO 0.000 A UTf-

SPOOL 2 
180.OOE 31.75 30.29 0.00 695.75 -0.280 -1293.7 -0.607 -0.560 0.016 1001. loo 1001.100 44. ."viiiF 

130.00ft 30.29 -1.187 -1.278 1001.099 0.000 -6.093 994.236 -1.141 --..811 0.000 0.000 O.OOO A WIR 

SPOOL 2 
190.OOE 31.75 30.29 0.00 695.75 -0.307 -1535.5 -0.721 -0.66O 0.020 1OO1.1O0 10OI.1O0 44.30.iF 

190.00ft 30.29 -1.276 -1.375 1001.099 0.000 -6.549 994.236 -1.243 -A. 1:36 O.OOO 0.000 O.OOO A nil. 

SPOOL 2 
200.OOE 31.75 30.44 0.00 695.75 -0.313 -1529.3 -0.698 -0.665 0.O09 1001. 1OO 1001. 1 Oo 44.S.JOF 

200.OOA 30.44 -1.276 -1.375 1001.099 0.000 -6.549 994.1*1 -1.240 -6.323 0.000 O.OOO O.OOO A W1R 

SPOOL 2 
210.OOE 31 .90 30.44 0 .00 695 .75 - 0 . 3 1 8 - 1 5 2 0 . 6 - 0 . 6 8 7 - 0 . 6 7 1 0.011 1001.100 1001.) r>u 44. 3i.iOE 

210.00ft 30 .44 - 1 . 2 7 6 - 1 . 3 7 5 1001.099 0.000 - 6 . 5 4 9 994.191 - 1 . 3 3 7 - 6 . 3 0 5 O.OOO 0.000 0 .000 A W1F-

SPOOL 2 
220.00E 31.90 30.73 0.00 695.75 -0.318 -1535.7 -0.709 -0.665 0.014 1001. loo m m . ion 44.300F. 

http://44.30.iF


220.OOA 30,73 -1.276 -1.375 1001.099 0.000 -6.349 994.100 -l.J4"< -6.3 30 0.000 O.OOO 0.000 A i;lH 

SPOOL 2 
2 3 0 . O O E 31.90 30.73 0.00 695.75 -0.324 -1535.6 -0.711 -0.667 0.013 1001.lOu 1001.too 44.MOP 

2 3 0 . O O A 30.73 -1.305 -1.40S 1001.099 0.000 -6.701 994.100 -1.243 -6.3:55 0.000 O.OOO O.OOO « wTP 

SPOOL 2 
240.00E 32.04 30.88 0.00 695.75 -0.311 -1529.1 -0.702 -0.671 0.018 1001.100 1001.100 44.300F 

240. OOA 30.88 -1.305 -1.408 1001.099 0,000 -6.701 994.055 -1.240 -6.32? 0.000 0.000 O.OOOAWIR 

SPOOL 2 
250.OOE 32.04 30. S3 0.00 695.75 -0.318 -1514.2 -0.687 -0.658 0.0O3 10O1.1OO 10O1.10" 44.300F; 

250.OOA 30.88 -1.276 -1.373 1001.099 0,000 -6.549 994.033 -1.234 -6.291 0.000 O.OOO 0.000 A HI ft 

SPOOL 2 
260.OOE 31.90 31.02 0.00 695.75 -0.311 -1535.7 -0.711 -0.660 0.011 10O1.100 1001.100 44.300K 

260.OOA 31.02 -1.276 -1.375 1001.099 0.000 -6.549 994.009 -1.24 3 -6.335 0.000 O.OOO ,;...,.«.„ UT>. 

SPOOL 2 
270.OOE 32.04 31.17 0.00 695.75 -0.26.7 -1269.5 -0.580 -0.557 0.007 1001. 1OO 1001.100 44.300E 

270.OOA 31.17 -1.187 -1.278 1001.099 0.000 -6.09:3 90:3. 96:3 -1.130 -5.760 O.OOO 0.000 0. OOO A IJ1R 

SPOOL 2 
280.OOE 32.04 31.46 0.00 695.75 -0.237 -1112.3 -0.511 -0.490 0.007 1001.100 1001.1O0 44.300E 

230.OOA 31.46 -1.128 -1.214 1001.099 0.000 -3.73° •='93.1371 -1.033 -3.392 0.000 0.000 O.OOO A WTR 

SPOOL 2 
290.OOE 31.90 31.46 0.00 695.75 -0.223 -1037.2 -0.482 -0.465 0.018 1001.100 1001.100 44.300E 

290.OOA 31.46 -I.068 -1.149 1001,099 0.000 -3.485 993.871 -1.022 -5.206 0.000 0.000 0.000 A UTR 

SPOOL 2 
300.OOE 32.19 31.46 0.00 695.75 -0.209 -1021.8 -0.473 -0.449 0.007 1001.100 1001.100 44.300F 

300.OOA 31.46 -1.068 -1.149 1001.099 0.000 -5.485 993.871 -1.014 -5.167 0.000 O.OOO 0.000 A Wlh 



SPOOL 2 
310.OOE 32.19 31.46 0.00 695.75 -0.149 -74.7.4 -0.350 

310.OOA 31.46 -0.950 -1.020 1001.09* 0.000 -4.877 993.371 

SPOOL 2 
320.OOE 32.34 31.46 0.00 695.75 -0.149 -703.3 -0.327 

32O.0OA 31.46 -0.920 -0.988 10O1.09* 0.000 -4.725 993.371 

SPOOL 2 
330.OOE 32.34 31.46 0.00 695.75 -0.149 -714.4 -0.339 

330.OOA 31.46 -0.920 -0.938 tool.09* 0.000 -4.725 993..371 

SPOOL 2 
340.OOE 32.34 31.61 0.00 695.75 -0.159 -707.7 -0.333 

340.OOA 31.61 -0.920 -0.993 1001.099 0.000 -4.725 993.325 

SPOOL 2 
3S0.00E 32.63 31.61 0.00 695.75 -0.159 -705.5 -0.32 

350.OOA 31.61 -0.920 -0.9SS 1001.09? 0.000 -4.725 993.82 

SPOOL 2 
360.OOE 32.63 31.46 0.00 695.75 -0.159 -707.8 -0.327 

360.OOA 31.46 -0.920 -0.988 1001.099 0.000 -4.725 993.871 

SPOOL 2 
370.OOE 32.63 31.46 0.00 695.75 -0.159 -712.2 -0.329 

370.OOA 31.46 -0.950 -1.020 1001.099 0.000 -4.377 993.371 

SPOOL 2 
330.00E 32.63 31.75 0.00 695.75 -0.155 -714.4 -0.333 

330.00A 31.75 -0.920 -0.988 1001.099 0.000 -4.725 993.778 

-0.357 0.013 1001.100 1001.100 44.300E 

-0.879 -4.478 0.000 0.000 0.000 A WTR 

-0.315 0.003 1001.100 1001.100 44.300E 

-0.841 -4.237 0.000 0.000 0.000 A WTR 

-0.315 0.005 1001.100 1001.100 44.300F 

-0.348 -4.321 0.000 0.000 0.000 A WTR 

-0.317 0.0O7 1001.100 1001.10O 44.300E 

-0.844 -4.300 0.000 0.000 0.000 A WTR 

-0.323 0.007 JOO1.100 1001.100 44.300E 

-0.843 -4.294 0.000 0.000 O.OOO A WTR 

•0.315 -0.001 1001.10O 1001.100 44.300E 

-0.344 -4.301 0.000 0.000 0.000 A WTR 

-0.323 0.005 1001.100 1001.100 44.3O0E 

-0.847 -4.314 0.000 0.000 0.000 A WTR 

-0.323 0.007 1001.100 1001.100 44.300E 

-0.848 -4.320 0.000 0.000 0.000 A WTR 



SPOOL 2 
390.OOE. 32.63 31.75 0.00 6"'5.75 -0.041 -227.7 -0.O94 -o.o-K n.nnl m m . 10.' I. 

390.00A 31.75 -0.506 -0.534 1001.099 0.000 -2.597 993.77.9 -0.47'- -.--.4^ o.oo. 

SPOOL 2 
400.OOE 32.4.3 31.61 0.00 695.75 -0.027 -J02.5 -0.047 -••_..-:.- -i 

400.00A 31.61 -0.357 -0.374 1001.099 0.000 -1.832 993.825 -O.H2I •1.637 O.OOO 0.000 

S P410.00E 32.63 31.46 0.00 695.75 -0.024 -108.6 -0.047 -0.036 ......or, 1,101.100 ,001.100 44..-<o.,f 

i n , II . 1.IO lOOI . l oo 14. •:.„:« 

410.00ft 3 1 . 4 6 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 -1.8:7 

l . - .o l . 10.I -14. .<,„• 

lOOI . I n n J n o t . i n , , 44. ":ooF 

SPOOL 2 
420.OOE 3 2 . 4 8 31.46 0 .00 65"",.75 - 0 . 0 3 0 - 1 1 1 . 6 - 0 . 0 4 9 - 0 . 0 3 6 •" 

420.00A 31 .46 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 - 1 . 8 3 2 993.871 -0..135 

SPOOL 2 . . . 
430 . OOE 32 .63 31 .61 0 .00 695.75 -0 .O27 - 1 0 2 . 5 - 0 . 0 4 3 -o.o-: , . -..: 

430.00f t 31 .61 - 0 . 3 5 7 - 0 . 3 7 4 1001 . 0 9 * o. 000 - 1 . 3 3 2 993.825 - o . 521 - 1 . 6 3 7 0.0OO O.011O " • ' " ' " ' " u n < 

440.OOE 3 2 . 6 3 31 .46 0 .00 695 .75 - 0 . 0 2 4 - 1 0 5 . 6 - 0 . 0 4 3 -o . 038 - 0 . 00' , 10 i l1 . l , i o 1OO1.1O0 44. voof 

440.00A 3 1 . 4 6 -0 .3S7 - 0 . 3 7 4 1001.099 0.000 - t . 3 3 2 993.371 - 0 . 3 2 6 - 1 . 6 6 1 0 .000 O.O00 0.000 A WTK 

450.OOE 3 2 . 6 3 31 .46 0 .00 695.75 - 0 . 0 2 7 - 1 1 1 . 6 - 0 . 0 4 9 - 0 . 0 3 6 - 0 . 0 0 5 1001.100 1001.1OO 44.30OF 

450.OOA 31 .46 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 - I . . 332 993.371 - 0 . 3 3 5 - 1 . 7 0 3 O.OOO 0.000 0 . 0 O 0 A U 7 R 

460.OOE 32 .63 31 .46 0 .00 695 .75 - 0 . 0 2 4 - 1 0 5 . 6 - 0 . 0 4 5 - 0 . 0 3 6 - 0 . 0 0 5 1001.100 1001. IOO 44.300E 

460.OOA 31 .46 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 - 1 . 8 3 2 993.871 - 0 . 3 2 6 - 1 . 6 c l 0 .000 0.000 0.000 A UTR 



t / V . UUC. ~(^.<3.3 CU.HO U.UU d ^ i J . / U ~ U . U i H - l * . 'O .C- - U . U 1 J - U . U W ~ *-'. i.»t-»*.i J * . " .« ! . i «.»U 1VIU1 . J«"J * * * . 0>'i.ic 

470.00A 31.46 -0.357 -0.374 1001.099 0.000 -1.332 993.371 -0.331 -1.635 0.000 0.000 0.000 A UTR 

SPOOL 2 
430.00E 32.48 31.46 0.00 695.75 -0.014 -13.1 -0.007 -0.009 -0.005 1001.100 1001.100 44.300E 

480.00ft 31.46 -0.118 -0.116 1001.099 0.000 -0.605 993.S71 -0.113 -0.535 0.000 0.000 0.000 ft UTfi 

SPOOL 2 
490.00E 32.63 31.61 0.00 695.75 -0.010 -17.3 -0.014 -0.009 -0.005 1001.100 1001.100 44.300E 

490.00A 31.61 -0. IIS -0.116 1001.099 0.000 -0.605 993.325 -0.1.34 -n. 633 0.000 0.000 0.000 A UTR 



ENGINEERINO UNITS CONVERSION RESULTS 
DATE 04-JUL-79 RUN NO. 14 
TIME • TW TF TS F'H PD DTT DF1 DF2 DF3 GDI GD2 G03 FLAGS 
(SEC) (DEG. CELSIUS) (KPA) (KPA) (KG/M*SEC**2I (KG-M/SEC**2> (KG/MS) 

SPOOL 2 
O.OOE 33.21 32.19 0.00 695.75 -0.024 -103.6 -0.045 -0.033 -0.003 1001.100 1001.100 44.300E 

ANALYSIS OF DATA 
—TURB VELOCITY— WATER STFAM 

TIME FLUID FTW FTA RHOF VOID MAFT DENS VFL MAFW DENS VEL 11AFW 
TEMP 

(SEC) (CEL) (M/SEC) (M/SEC) <KG/M«*3) (KG/SEC) <KG/M**3> (M/SEC) I KG/SEC I (KG/M*»3> (M/SEO (KG/SEC) 
O.OOA 32.19 -0.307 -0.374 1001.099 0.000 -1.332 993.639 -0.331 -1.694 0.043 0.000 0.000 A WTR 

SPOOL 2 
10.00E 33.21 32.04 0.00 695.75 -0.024 -IJ4.7 -0.049 -0.033 -0.005 1001.100 1001.100 44.300E 

10.00A 32.04 -0.357 -0.374 1001.099 0.000 -1.332 993.635 -0.540 -1.731 0.045 0.000 0.000 A WT1-

SPOOL 2 
20.00E 33.50 32.34 0.00 695.75 -0.027 -111.6 -0.049 -0.036 -0.005 1001.100 1001.100 44.300E 

20.00A 32.34 -0.357 -0.374 1001.099 0.000 -1.832 993.592 -0.335 -t.703 0.045 0.000 0.000 fi WTR 

SPOOL 2 
30.00E 33.65 32.34 0.00 695.75 -0.020 -105.6 -0.045 -0.036 -0.005 1001.100 1001.100 44.300E 

30.00A 32.34 -0.357 -0.374 1001.099 0.000 -1.332 993.592 -0.326 -1.661 0.045 0.000 0.000 A WTR 

SPOOL 2 
40.00E 33.79 32.43 0.00 695.75 -0.020 -10S.6 -0.045 -0.03a -0.005 1001.100 1001.100 44.300E 

40.00A 32.43 -0.327 -0.342 1001.099 0.000 -1.673 993.545 -0.331 -1.634 0.045 0.00" 0.000 A WTR 

SPOOL 2 '* • 
50.00E 33.94 32.63 0.00 695.75 -0.020 -99.5 -0.041 -0.036 -0.003 1001.100 1001.100 44.300E 

50.00A 32.63 -0.327 -0.342 1001.099 0.000 -1.678 993.49S -0.316 -1.6t2 0.045 0.000 0.000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS-
DATE 04-JUL-79 RUN NO. 14 
TIME TUI TF TS PA PD DTT DF1 DF2 DF3 GDI 002 GD3 FLAGS 
(SEC) (DEG. CELSIUS) (KPA) (KPA) <KG/M*SEC**2> <K0-M/SEC**2> (KG/M3) 

SPOOL 2 
90.00E 34.38 33.21 0.00 695.75 -0.149 -6S9.1 -0.318 -0.311 0.003 1001.100 1001.100 44.300E 

ANALYSIS OF DATA 
—TURB VELOCITY— WATER STEAM 

TIME FLUID FTW FTA RHOF VOID MAFT DENS VF.L MAFW DENS VEL MAFW 
TEMP 

<SEC) CCEL) (M/SEC) (M/SEC) (KG/M**3) (KG/SEC) (KG/M*«3) (M/SEC) (KG/SEC) <KG/M#*3> (M/SEC) (KG/SEC) 
90.00A 33.21 -0.920 -0.938 1001.099 0.000 -4.725 993.309 -0.333 -4.242 0.000 0.000 0.000 A WTR 

SPOOL 2 
100.OOE 34.09 33.50 0.00 695.75 -0.149 -6S9.1 -0.322 -0.308 0.003 10O1.100 1001.100 44.300E 

tOO.OOA 33.50 -0.920 -0.933 1001.0=9 0.000 -4.725 993.213 -0.833 -4.242 0.000 0.000 0.000 A WTR 

SPOOL 2 
110.OOE 34.09 33.36 0.00 695.75 -0.159 -6S7.1 -0.320 -0.308 0.003 1001.100 1001.100 44.300E 

110. OOA 33.36 -0.920 -0.99S 1001.099 0.000 -4.725 993.261 -0.832 -4.236 0.000 0.000 0.000 A UITR 

SPOOL 2 
120.OOE 34.09 33.50 0.00 695.75 -0.149 -701.2 -0.325 -0.308 -0.005 1001.100 1001.100 44.300F 

120.OOA 33.50 -0.920 -0.938 1001.099 0.000 -4.725 993.213 -0.840 -4.279 0.000 0.000 0.000 A WTR 

SPOOL 2 
130.OOE 34.09 33.79 0.00 695.75- -0.159 -703.3 -0.331 -0.313 0.005 1001.100 1001.100 44.300E 

130.OOA 33.79 -0.920 -0.9S3 1001.099 0.000 -4.725 993.117 -0.842 -4.285 0.000 0.000 0.000 A WTR 

SPOOL 2 
140.OOE 34.09 33.79 0.00 69; 75 -0.149 -693.0 -0.320 -0.308 -0.003 1001.100 1001.100 44.300E 

140.OOA 33.79 -0.920 -0.988 1001.099 0.000 -4.725 "93.117 -0.835 -4.254 0.000 0.000 0.000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS 
DATE 04-..IUL-79 • RUN NO. 14 
TIME TW TF TS PA PD DTT DF1 DF2 DF3 GDI GD2 GD3 FLAGS 
(SEC) (DEC. CELSIUS) CKPA) (KPAI (KG/M»SEC<Ht2> <KG-M/SEC**2) (k"G/M3) 

SPOOL 2 
220.OOE 3 4 . a s 34.09 0.00 695.75 -0 .318 - 1 5 ) 2 . 0 -0 .683 -0 .660 0.003 1001.100 1001.100 44.300E 

ANALYSIS OF DATA 
—TURB VELOCITY— MATER STEAM 

TIME FLUID FTW FTA RHOF VOID MAFT DENS VEL MAFW DENS VEL MAFW 
TEMP 

(SEC) (CEL) (M/SEC) (M/SEC) (KG/MM3I (KG/SEC) (KG/M»*3) (M/SEC) (KG/SEC) (KG/M**3> IM/SEC) (l;G/SEC) 
220.00A 3 4 . 0 9 - 1 . 3 0 5 - 1 . 4 0 8 1001.099 0 000 - 6 . 7 0 1 993.021 - 1 . 2 3 4 - 6 . 2 8 3 0 .000 0 .000 0.000 A WTR 

SPOOL 2 
230.OOE 34.38 34.09 0.00 695.75 -0.311 -1501.1 -0.668 -0.667 0.005 1001.100 1001.100 44.300E 

230.OOA 34.09 -1.305 -1.408 1001.099 0.000 -6.701 993.021 -1.230 -6.260 0.000 0.000 0.000 A WTR 

SPOOL 2 
240.OOE 34.38 34.38 0.00 695.75 -0.318 -1475.1 -0.655 -0.650 -0.003 1001.100 1001.100 44.300E 

240.OOA 34.38 -1.305 -1.403 1001.099 0.000 -6.701 992.924 -1.219 -6.205 0.000 0.000 0.000 A WTR 

SPOOL 2 
250.OOE 34.38 34.23 0.00 695.75 -0.318 -1525.2 -0.691 -0.656 -0.005 1001.100 1001.100 44.300E 

250.OOA 34.2C -1.305 -1.40S 1001.099 O.OOO -6.701 992.973 -1.239 -6.310 0.000 0.000 0.000 A WTR 

SPOOL 2 
260.OOE 34.52 34.38 0.00 695.75 -0.311 -1505.4 -0.687 -0.654 0.007 1001.100 1001.100 44.300E 

260.OOA 34.38 -1.305 -1.403 1001.099 0.000 -6.701 992.924 -1.231 -6.269 0.000 0.000 0.000 A UTR 

SPOOL 2 
270.00E 34.52 34.38 0.00 695.75 -0.311 -1485.7 -0.679 -0.645 0.007 IO O I . I O O 1001.100 44.300E 

270.OOA 34.38 -1.276 -1.375 1001.099 0.000 -6.549 992.924 -1.223 -6.228 O.OOO O.OOO 0.000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS 
DATE 04-JUL-7? RUN NO. 14 
TIME TW TF TS PA PC DTT DF1 DF2 DF3 GDI GEO GD3 FLAGS 
(SEC) (DEO. CELSIUS) <KPA> (KPA) <KG/M*SEC**2> CKG-M/SEC»*2> (KO/M3I 

SPOOL 2 
350.00E 34.96 34.(. 0.00 69S.75 -0.155 -691.0 -0.31S -0.313 0.003 1001.100 1001.100 44.300E 

ANALVSIS OF DATA 
—TURB VELOCITY— WATER STEAM 

TIME FLUID FTW FTA RHOF VOID MAFT DENS VEL MAFUI DENS VEL MAFW 
TEMP 

(SEC) <CEL> (M/SEC) (M/SEC) (KG/M**3) (KG/SEC) (KD/M»*3> (M/SEC) <KG/SEC> IKG/M»*3) (M/SEO (KO/SEC) 
350.OOA 34.67 -0.920 -0.988 1001.099 0.000 -4.725 992.827 -0.S34 -4.247 0.000 0.000 0.000 A WTR 

SPOOL 2 
360.OOE 34.96 34.67 0.00 695.75 -0 .152 -703.4 -0.327 -0 .313 fi.OOl 10O1.1OO lOOl.SOO 44.300E 

360.OOA 34.67 -0.920 -O.9S8 1001.099 0.000 -4.725 992.827 -0.842 -4.285 0.000 0.000 0.000 A WTR 

SPOOL 2 
370.00E 34.96 34.67 0.00 695.75 -0.149 -691.0 -0.316 -0.309 -0.003 lClOl.lllo 1001.100 44.300E 

370.OOA 34.67 -0.920 -0.988 1001.099 0.000 -4.725 992.327 -0.S34 -4.247 0.000 0.000 0.000 A WTR 

SPOOL 2 
380.OOE 34.96 34.32 0.00 695.75 -0.150 -705.6 -0.331 -0.311 0.001 lOOl.UX'i [001.100 44.300E 

380.OOA 34.82 -0.920 -0.988 1001.039 0.000 -4.725 992.778 -0.843 -4.292 0.000 0.000 0.000 A WTR 

SPOOL 2 
390.0QE 35.11 34.82 0.00 b95.7S -0.155 -70S.5 -0.335 -0.315 0.009 1001.100 1001.100 44.300E 

390.OOA 34,82 -0.920 -0.938 1001.099 0.000 -4.725 992.778 -0.343 -4.291 0.000 0.000 0.000 A WTR 

SPOOL 2 
400.OOE 35.11 34.96 0.00 695.75 -0 .149 -691.0 -0 .310 -0 .306 -0 .012 KlOl.100 1001.100 -44.300E 

400.OOA 34.96 -0.920 -0.988 1001.099 0.000 -4.725 992.729 -0.834 -4.247 0.000 0.000 0.000 A WTR 



ENGINEERING UNITS CONVERSION RESULTS 

DATE 04-JUL-79 RUN NO. 14 
TIME TW TF TS PA PD DTT DF1 DF2 0F3 Gill GO? GH3 Fl AC.?> 
(SEC) (DEG. CELSIUS) (KPA) (KPA) <KG/M»SEC«*2) (K0-H/SEC*»2I (KiVN5> 

SPOOL 2 
420.OOE 3 5 . 1 1 34 .94 o. 00 695.75 - 0 . 0 2 0 -123 .S - 0 . 0 5 2 - 0 . 0 4 0 - 0 . 0 0 5 10CU.10O 1001.100 -14.300F 

ANALYSIS OF DATA 
—TLIRB VELOCITY— WATER -".TKrtM 

TIME FLUID FTW FTA RHOF VOID MflFT DENS VEL MAFW OEMS VFI. IIAFW 
TEMP 

(SEC) (CEL) (M/SEC) (M/SEC) <KG/M*»3> (KG/SEC) (KG/M**3) (M/SEC) (KG/SEC) (l:0/li»*2. i i M/SEC.) U.i./i.Ff I 
420.OOA 34.96 -0.327 -0.342 1001.099 0.000 -1.673 992.729 -0.353 -1.797 0.000 0.000 0.000 A WTK 

SPOOL 2 
430. OOE 35 .11 34 .96 0 .00 695 .75 - 0 . 0 2 0 - 9 9 . 5 -0.O41 -0 .03S -0.0O5 1 0 0 1 . 1 I . I O U 0 1 . 1 0 0 44.50ns-: 

430. OOA 34 .96 - 0 . 3 3 7 - 0 . 4 0 7 1001.099 0 .000 -1.9:35 9«2.729 - 0 . 5 1 7 -1 .611 0.000 O.OOO O.onr. A UTF 

SPOOL 2 
440. OOE 35 .11 34.96 0 .00 6 *5 . 75 - 0 . 0 2 0 - 1 1 4 . 7 - 0 . 0 4 9 - 0 . 0 3 8 - 0 . 0 0 5 1001 . 1 ni l 1001. l i m 44.30OF 

440.OOA 34 .96 - 0 . 3 5 7 - 0 . 3 7 4 1001.099 0.000 - 1 . 3 3 2 992.729 -O.340 -1.7: : :o ti.OOO 0 .000 o .non A WTK 

SPOOL 2 
450.OOE 35.11 34.96 0.00 695.75 -0.024 -99.5 -0.041 -0.036 -0.005 1001.100 l<.»'i).100 44.300E 

450.OOA 34.96 -0.357 -0.374 1001.099 0.000 -1.832 "92.72? -0.317 -1.612 O.ooo 0.000 n.noo A wrR 

SPOOL 2 
460.OOE 35.11 34.67 0.00 695.75 -0.024 -103.6 -0.049 -0.036 -0.003 1001.100 1001.100 44.300F 

460.OOA 34.67 -0.357 -0.374 1001.099 0.000 -1.332 992.327 -0. .'.11 -1.683 0.000 0.000 o.ooo A WTR 

SPOOL 2 
470.OOE 34.96 34.96 0.00 695.75 -0.014 -103.6 -0.047 -0.O38 -O.O05 1001.100 1001.100 44.30OF 

470.OOA 34.96 -0.357 -0.374 1001.099 O.OOO -1.332 992.72= -0.331 -1.63.5 0.000 O.OOO 0.000 A WTR 

http://1001.1i.iO


ENGINEERING UNITS CONVERSION RESULTS 
DATE 04-JUL-79 RUN NO. 15 
TIME TW TF TS PA PD DTT DF1 DF2 DF3 GOl GIT- CDS; Fl HO". 
(SEC) (DEC CELSIUS) (KPA) (KPA) (KG/M»SEC*»2> (K0-M/SEC*»2) (KG/TO) 

SPOOL 3 
O.OOE 27.96 32.63 0.00 695.73 0.044 320.5 0.236 0.307 0.014 793.776 739.IPS 44.300E OH 

ANALYSIS OF DATA 
—TURB VELOCITY— WATER 3TFAM 

TIME FLUID FTU FTA RHOF VOID MAFT DENS VEL MAFW DENS VEL "AFW 
TEMP 

(SEC) (CEL) (M/SEC) (M/SEC) (KG/M**3> (KG/SEC) (KG/M**3) (M/SEC) (KG/SEC I <Krs/M»*3) (M/SEC.) (KG/SEC) 
O.OOA 3 2 . 6 3 0 .619 0 .609 763.326 0.000 4 .740 •=93.493 0.56S 5 . 6 5 * 0 .000 0 .000 O.OOO A WTR 

SPOOL 3 
10.00E 28.84 32.92 0.00 69S. 73 0.044 324.8 0.290 0.323 0.003 7*3.776 732. 219 44.300F OH 

10.00A 32.92 0.648 0.637 759.775 0.000 4.937 993.404 0.572 3.697 0.000 0.000 0.000 A WTR 

SPOOL 3 
20.00E 29.27 33.21 0.00 695.73 0.044 324.3 0.290 0.323 0.003 793.776 739.553 44.300E OH 

20.00A 33.21 0.619 0.609 763.826 0.000 4.740 993.309 0.572 5.696 0.000 0.000 0.000 A WTR 

SPOOL 3 
30.00E 29.71 33.36 0.00 695.73 0.036 326.9 0.309 0.311 -0.001 793.776 739.553 44.300F OH 

30.00A 33.36 0.648 0.637 763.826 0.000 4.963 993.261 0.574 5.715 0.000 0.000 0.000 A WTR 

SPOOL 3 
40.00E 30.29 33.21 0.00 695.73 0.040 330.9 0.300 0.323 -0.001 793.776 739.553 44.300E GH 

40.00A 33.21 0.619 0.609 763.826 0.000 4.740 993.309 0.577 5.750 0.000 0.000 0.000 A WTR 

SPOOL 3 
SO.OOE 30.29 33.21 0.00 695.73 0.044 326.9 0.290 0.330 -0.001 793.776 739.553 44.300E GH 

SO.OOA 33.21 0.648 0.637 763.826 0.000 4.963 993.309 0.574 5.715 0.000 0.000 0.000 A WTR 



o 
01 

SPOOL 3 
60.00E SCI. 44 33.21 0.00 695.73 0.044 320.5 0.290 

60.OOA 33.21 0.619 0.609 760.176 0.000 4.717 993.309 

SPOOL 3 
70.00E 30.5? 33.50 0.00 695.73 0.044 323.5 0.290 

70.00A 33.50 0.643 0.637 760.176 0.000 4.940 993.213 

SPOOL 3 
80.00E 30.73 33.79 0.00 695.73 0.033 322.5 O.286 

SO.OOfl 33.79 0.643 0.637 763.326 0.000 4.963 993.117 

SPOOL 3 
90.OOE 31.02 33.79 0.00 695.73 0.044 320.9 0.290 

90.OOA 33.79 0.648 0.637 763.826 0.000 4.963 993.117 

SPOOL 3 
100.OOE 31.17 33.79 0.00 695.73 0.036 322.S 0.290 

100.OOA 33.79 0.64:3 0.637 763.326 0.000 4.963 993.117 

SPOOL 3 
110.OOE 31.32 33.79 0.00 695.73 n.OlS 242.6 0.217 

110.OOA 33.79 0.590 0.580 763.826 0.000 4.516 993. It7 

SPOOL 3 
120.OOE 31.46 33.79 0.00 695.73 0.015 208.5 0.IS3 

120.OOA 33.79 0.531 0.524 763.326 0.000 4.070 ,;>93. 117 

SPOOL 3 
130.OOE 31.46 33.94 0.00 695.73 0.000 10S.2 0.092 

130.OOA 33.94 0.385 0.383 760.176 0.000 2.938 *93.069 

0.304 0.014 735.622 739.553 44.300E OH 

0.563 5.659 0.000 0.000 0.000 A WTR 

0.319 0.014 785.622 739.553 44.300E OH 

0.575 5.729 0.000 0.000 0.000 A UTR 

0.311 0.014 793.776 739.553 44.300? C.H 

0.570 5.676 0.000 0.000 0.000 A WTR 

0.319 -0.001 793.776 739.553 44.S00E OH 

0.56S 5.661 0.000 0.000 0.000 A WTR 

0.319 0.003 793.776 73«.553 44.300F OH 

0.570 5.678 0.000 0.000 0.000 A WTR 

0.243 -0.001 793.776 739.553 44.300E OH 

0.494 4.923 0.000 0.000 0.000 A WTR 

0.209 0.003 793.776 739.553 44.300F OH 

0.453 4.563 0.000 0.000 0.000 A WTR 

0.114 -0.001 765.622 73,:>.553 44.300E OH 

0.330 3.287 0.000 0.000 0.000 A WTR 



in i i .uuc ^ i . t o ctH.u? 11.111.1 o^'u./o u.uu/ 107. 1 u. i.i.i 

140.00A 34.09 0.415 0.411 763.826 0.000 3.176 993.021 

SPOOL 3 
150.OOE 31.46 34.09 0.00 695.73 -0.014 141.0 0.122 

150.OOA 34.^9 0.41S 0.411 763.326 0.000 3.176 993.021 

SPOOL 3 
160.OOE 31.61 34.23 0.00 695.73 0.000 141.0 0.122 

160.00A 34.23 0.444 0.440 760.176 0.000 3.383 992.973 

SPOOL 3 
170.OOE 31.75 34.09 0.00 695.73 0.000 139.1 0.122 

170.OOA 34.09 0.415 0.411 760.176 0.000 3.161 993.021 

SPOOL 3 
130.OOE 31.75 34.23 0.00 695.73 0.000 137.3 0.122 

130.OOA 34.23 0.415 0.411 760.176 0.000 3.161 992.973 

SPOOL 3 
190.OOE 31.90 34.23 0.00 695.73 0.000 141.0 0.122 

190.00ft 34.23 0.415 0.411 760.176 0.000 3.161 992.973 

SPOOL 3 
200.OOE 32.04 34.38 0.00 695.73 0.015 la7.3 0.122 

200.OOA 34.38 0.415 0.411 763.326 0.000 3.176 992.924 

SPOOL 3 
210.OOE 32.04 34.33 0.00 695.73 0.015 23.1 0.009 

210.OOA 34.38. 0.239 0.243 760.176 0.000 1.321 992.924 

SPOOL 3 
220.00E 32.04 34.38 0.00 695.73 0.044 216.6 0.194 

1.1. ' •*.£ —U.V".»i ' ̂ v'. / / C' 

0.000 0.000 0.000 A wriv 

0.146 -0.001 793.776 73*. 553 44.300E OH 

0.377 3.753 0.000 0.000 ' 0.000 A W T R 

0.146 -0.001 737..622 7::9.r.r.3 44."a.OF OH 

0.377 51,753 O.OOO n.OOO O.f'OO >X U1K 

0.142 -0.001 735.622 739. 513 .14. .-.'OOF OH 

0.374 5.723 0.000 0.000 0.000 A WTR 

0.139 -0.001 785.622 73'-"'.M53 44.30OE OH 

0.372 3.703 0.000 0.000 0.000 A WIN 

0.146 -0.001 785.622 739.553 44.300E OH 

0.377 3.733 0.000 0.000 0.000 A UIF* 

0.139 -0.001 793.776 739.553 'J4.SOOE OH 

0.372 3.702 0.000 0.000 0.000 A WTR 

0.035 -0.001 765.622 739.553 44.300E OH 

0.1S3 1.519 0.000 0.000 0.000 A UTR 

0.217 -0.001 793.776 739.553 44.300E OH 



o 
CO 

220.00ft 34.38 0.531 0.524 763.826 0.000 4.070 992.924 

SPOOL 3 
230.OOE 32.34 34.52 0.00 695.73 0.01S 244.CI 0.217 

230.00ft 34.52 0.590 0.580 763.826 0.000 4.516 992.876 

SPOOL 3 
240.OOE 32.63 34.3S 0.00 695.73 0.011 272.7 O.24S 

240.OOA 34.3S 0.590 0.5S0 763.826 0.000 4.516 992.924 

SPOOL 3 
250.OOE 32.63 34.3S 0.00 695.73 0.044 340.6 0.305 

250.00ft 34.33 0.648 0.637 63.326 0.000 4.963 992.924 

SPOOL 3 
260.OOE 32.63 34.33 0.00 695.73 0.044 3'-.'7. 1 0.373 

260.00ft 34.38 0.706 0.693 763.826 0.000 5.410 =92.'?24 

SPOOL 3 
270.OOE 32.48 34.38 0.00 695.73 0.051 370.7 0.335 

270.OOA 34.38 0.643 0.637 763.326 0.000 4.=63 992.924 

SPOOL 3 
280.OOE 32.63 34.38 0.00 695.73 0.044 330.9 0.305 

280.00ft 34.38 0.643 0.637 760.176 0.000 4. ='40 992.''24 

SPOOL 3 
290.OOE 32.63 34.38 0.00 695.73 0.036 326.9 0.297 

290.00ft 34.33 0.648 0.637 763.326 0.000 4.963 992.924 

SPOOL 3 
300.OOE 32.63 34.38 0.00 695.73 0.015 324.9 0.305 

300.OOA 34.38 0.619 0.609 763.826 0.000 4.740 992."24 

0.467 4.651 0.000 ..000 0.000 ft WTR 

0.239 0.007 793.776 739.553 44.300E GH 

0.496 4.941 0.000 0.000 0.000 ft WTR 

0.270 -0.001 793.776 739.553 44.300E GH 

0.524 5.219 0.000 0.000 0.000 A UTR 

0.326 0.014 793.776 73=.553 44.300E GH 

0.536 5.332 O.OOO 0.000 0.000 A WTR 

0.375 0.003 793.776 73=\55": 44.300E GH 

0.632 6.297 0.000 0.000 0.000 A WTR 

0.353 0.014 793.776 733.553 44.300E GH 

0.611 6.084 O.000 0.000 0.000 ft WTR 

0.323 -0.001 765.622 73«.553 44.300E GH 

0.577 5.749 0.000 0.000 0.000 A WTK 

0.323 -0.001 793.776 73'='. 553 44.300E GH 

0.574 5.714 0.000 0.000 0.000 ft WTR 

0.311 -0.001 7*3. 776 7 7:9.553 44.300E OH 

0.572 5.6-=7 0.000 O.OOO 0.000 ft WIR 



SPOOL 3 
310. OOE 32.77 

310.OOA 34.52 

SPOOL 3 
320.OOE 32.63 

320.OOA 34.52 

SPOOL 3 
330.OOE 32.77 

330.OOA 34.52 

SPOOL 3 
340.OOE 32.92 

340.OOA 34.52 

SPOOL 3 
350. OOE 32.92 

350. OOA 34.67 

SPOOL 3 
360.OOE 33.07 

360.OOA 34.67 

SPOOL- 3 
370.OOE 33.07 

370.OOA 34.67 

SPOOL 3 
380.OOE 32.92 

380.OOA 34.96 

34.52 0.00 

0.643 0.637 

34.52 0.00 

0.619 0.609 

34.52 0.00 

0.643 0.637 

34.52 0.00 

0.619 0.609 

34.67 0.00 

0.619 0.609 

34.67 0.00 

0.619 0.609 

34.67 0.00 

0.590 0.580 

34.96 0.00 

0.531 0.524 

695.73 0.044 

763.326 0.000 

695.73 0.044 

763.926 0.000 

695.75 0.044 

763.826 0.000 

695.73 0.036 

763.326 0.000 

695.73 0.051 

763.326 0.000 

695.73 0.051 

763.326 0.000 

695.73 0.015 

768.066 0.000 

695.73 0.015 

763.326 0.000 

328.8 0.290 

4.963 992.376 

324.9 0.297 

4.740 992.376 

324.9 0.293 

4.963 992.876 

316.5 0.293 

4.740 992.876 

318.9 0.293 

4.740 992.327 

330.8 0.305 

4.740 992.327 

234.6 0.213 

4.542 992.327 

212.6 0.194 

4.070 992.729 

0.330 0.003 7*3.776 739.553 44.300E OH 

0.375 5.730 0.000 0.000 O.'X'U A WTR 

0.31« -0.001 7*3.776 739.553 44.300E OH 

0.572 5.6°6 0.000 0.000 0,000 A WTR 

0.323 -0.00) 793.776 73-1. 553 44.300E OH 

0.572 5.6°6 0.000 0.000 0.000 A UTR 

0.323 -0.016 793.776 73r'. 553 44.300E OH 

0.565 5.625 0.000 0.000 O.Ooo A WTh 

0.311 -0.00) 793.776 73".553 44.300F OH 

0.567 5.643 0.000 0.000 0.000 A WTR 

0.315 0.007 793.776 739.553 44.300E GH 

0.577 5.747 0.000 0.000 0.000 A WTR 

0.232 -0.001 793.776 747.223 44.300E OH 

0.486 4.841 0.000 0.000 0.000 A UTR 

0.209 -0.001 793.776 739.553 44.300E OH 

0.463 4.607 0.000 0.000 0.000 A WTR 



o 

SPOOL 3 
390.OOE 33.07 34.96 0.00 693.73 0.011 210.5 0.187 0.217 -0.005 793.776 739.353 44.300E OH 

390.00ft 34.96 0.590 0.580 763.826 0.000 4.516 9=2.729 0.461 4.385 0.000 0.000 0.000 ft WTR 

SPOOL 3 
400.OOE 33.07 34.32 0.00 695.73 0.029 210.5 0.198 0.213 -0.012 793.776 739.553 44.300E GH 

400.OOA 34.32 0.360 0.532 763.326 0.000 4.293 992.773 0.461 4.585 0.000 0.000 0.000 ft WTR 

SPOOL 3 
410.OOE 33.21 34.96 0.00 695.73 O.OSO 399.1 0.366 0.391 -0.001 793.776 73"'.353 44.300E GH 

410.OOA 34.96 0.706 0.693 763.826 0.000 5.410 992.729 0.634 6.313 0.000 0.000 0.000 ft WTR 

SPOOL 3 
420.OOE 33.36 34.96 0.00 695.73 0.134 774.3 0.709 0.747 0.010 733.622 739.353 44.300E OH 

420.00ft 34.96 0.910 0.S90 760.176 0.000 6.941 992.729 0.383 8.793 0.000 0.000 0.000 A WTR 

SPOOL 3 
430.00E 33.36 34.96 0.00 695.73 0.134 768.3 0.713 0.731 0.010 735.622 73«.53S 44.300E GH 

430. OOA 34.96 0.910 0.S90 760.176 0.000 6.941 992.72'? 0.88O 8.75'? 0.000 0.000 0.000 ft WTK 

SPOOL 3 
44O.00E 33.50 34.96 0.00 695.73 0.131 766.6 0.721 0.731 -0.001 793.776 732.219 44.300E GH 

440.OOA 34.96 0.910 0.890 759.773 0.000 6.938 992.729 0.879 3.749 0.000 0.000 0.000 ft WTR 

SPOOL 3 
450.OOE 33.50 34.96 0.00 695.73 0.142 760.5 0.702 0.739 -0.001 793.776 739.553 44.300E OH 

450.00ft 34.96 0.910 0.S90 763,826 0.000 6.975 992.729 0.875 3.714 0.000 0.000 0.000 ft WTR 

SPOOL 3 
460.OOE 33.79 34.96 0.00 695.73 0.131 774.7 0.732 0.754 -0.020 793.776 739.553 44.3O0E OH 

460.OOA 34.96 0.940 0.918 763.826 0.000 7.198 992.729 0.883 3.793 0.000 0.000 0.000 ft WTR 



H/V-L lXm Jc f . ^ 'U -%**.C>* l l . U U C V _ i . / ^ I.I. 1 M tL'H'.Li U. / l.l-: 

470.00ft 34.32 0.910 0.890 7*3.8:6 0.000 6.975 992.778 

SPOOL 3 
430.00E 33.50 34.96 0.00 695.73 0.131 750.4 0. 4.86 

4S0.00A 34.96 0.910 0.S90 768.066 0.000 7.013 992.729 

SPOOL. 3 
490.00E 33.36 34.67 0.00 "0.35 -0.145 -7.0 -u.02.5 

490.OOA 34.67 0.063 0.074 763.SZ6 0.000 0.483 992.327 

SPOOL 3 
500.OOE 5.37 5.66 0.00 10.02 0.000 

1.202 1.172 538.640 0.462 -0.042 1000.201 

u./ol -i..i.it.ij / - j ' . ' / o ' J '. .'-'-• MH.^.I.II.IC o n 

0.373 3.691 0.000 0.000 0.000 A W1R 

0.735 -0.001 793.776 747.228 44.300E GH 

0.369 S.656 0.000 0.000 0.000 A WTR 

0.003 -0.016 793.776 739.553 44.300E OH 

-0.084 -0.834 0.000 0.000 0.000 A WTR 

-0.015 -0.001 685.273 64'-'.379 44.300E OH 

-0.0O7 -0.03;? 0.071 -12.183 -0.004 A 


