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ABSTRACT

A small-scale blowdown wind tunnel apparatus was developed
to investigate techniques to alleviate the negative effects of
shock-boundary layer interaction in the blading of aircraft
engine fans. Using shadowgraph and surface injection
techniques, probe surveys and static pressure measurements, it
was shown that acceptable periodicity and repeatability could
be obtained in a two-passage cascade model at M=1.4 if air
supply pressure, back pressure and porous-wall bleed pressures
were properly controlled. It was also shown that 1local
separation due to shock boundary layer interaction was present
at the design flow incidence of 1.15 degrees, but not at 0.85
degrees. Complete data are reported for the design condition
to serve as a baseline for separation alleviation experiments.

Necessary hardware and software developments are also

documented.
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I. INTRODUCTION

A. BACKGROUND

Manufacturers are designing for higher thrust in turbofan
engines for transonic and supersonic aircraft. The advanced
fan designs experience shock-boundary layer flow interactions
in the fan passages, causing losses which are greater than are
calculated for the shock and the boundary layer separately.
The interaction is shown schematically in Figure 1.
Characteristic features 1include a 1local region of flow

separation and reattachment causing a local oblique shock

l Rotation
Shock

P

Free Shear Loyer

Ltambda Fool

boundary
layer

Figure 1. Shock-Boundary Layer Interaction




structure which is referred té as a “lambda-foot.* For
relative Mach numbers greater than the threshold value of 1.3,
local separation of the turbulent boundary layer can occur and
desired turning angles may not be achieved. Furthermore, the
process might not be steady.

In order to examine techniques for alleviating separation,
a non-rotating simulation of the relative flow was required.
Additicnally, the simulation had to contain the interaction on
a scale large enough to adequately measure. Thus, the
development of such a model simulation has been the goal of
the present work, which follows the previous studies of

Collins [Ref. 1], Golden [Ref. 2], and Myre [(Ref. 3].

B. TRANSONIC CASCADE MODEL

The wind tunnel used in the present work was originally
designed by Demo [Ref. 4]. Figure 2 is a schematic of the
facility as reconfigured by Collins [Ref. 1] and Golden [Ref.
2] and used in the present study. A full description of the
facility is given by Myre [Ref. 3]. The test section shown in
Figure 3 was designed ‘o simulate the flow in two passages of
a transonic fan operating at a relative Mach number of 1.4.
The fan geometry and design flow conditions are shown in
Figure 4. Important in the simulation was the removal (by
natural aspiration) of the boundary layers from all four walls
of the nozzle. Details of the geometry through which this was

achieved are given in Figure 5 and Figure 6. Visible in




Figure 5 is a porous-wall section at the end of the upper
nozzle block. Air entering or leaving through the porous wall
could be throttled (to or from atmosphere) using the "Porous
Bleed Valve (PBV)", which is also visible in the figure.

Pressure ratio across the blading could be increased using the
"Back Pressure Valve (BPV)" shown in Figure 2. The flow
incidence could be changed by rotating the complete model
(upper blade, center blade, lower blade, and inner side walls,

held between heavy, round aluminum side plates).

PBV
LABORATORY _ﬁ o Blead BPBV p v p Valve
£ Pnenmatic Control Valve P3 11 ﬁ \ To
-~ : Atmos.
;! ' sphers
Sestling Chamber I
(Plenum) Pl Hydranlic
Bleed Jack
Approx. i COMPRESSOR ROOM
LD(F 8000 cu. fr| i
a | Reeip. Elliot
300 psi M 2 Compressor From
Boost Air 3 g, Cent. At;nos-
TANK : : 0-150 psi sphere
FARM : Dryeq —
1R
)@

Figure 2. Wind Tunnel Facilicy Schematic
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C. STATUS AND OBJECTIVES

Following initial tests by Collins [Ref. 1], Golden [Ref.
2] modified the BPV and obtained static pressures throughout
the test-section at the nominal design incidence angle (1.15
degrees to the suction surface). While the flow in the lower
passage was shown to be surprisingly two dimensional, the
shock waves could not be placed in similar positions in the
upper and lower passages at the same pressure ratio. Myre
{Ref. 3] designed and implemented an impact survey probe and
experimented with changes in flow incidence. Myre also found
that the flow was not periodic at design incidence, but
obtained similar shock positions in upper and lower passages
at -0.85 degrees incidence. However, the static pressure
distribution on the lower blade suggested that there might not
be a flow separation at this condition.

The goal of the present work was to achieve, as closely as
possible, repeatable and periodic conditions in upper and
lower passages at design incidence (1.15 degrees) and close to
design pressure ratio (2.176). After initially considering
the use of "tailboards”, it was found that the shock position
in the upper passage could be controlled using the PBV if the
tunnel supply pressure was kept within a limited range.
Repeatability was achieved when shadowgraph/flow visualization
was used to position the shock waves. No practical method was

found to repeat periodic conditions when instrumented aluminum




blanks were used to measure sidewall static pressures. It was
concluded that static-pressure taps in Plexiglas windows were
required if periodicity in static pressure was to be shown
successfully.

In the present document, the changes made to the apparatus
and data acquisition procedures are reported in Chapter II.
The experimental program and results are documented in Chapter
III; conclusions and recommendations follow. Considerable
effort was required to expand the capability of the data
acquisition process. Specifically, up to 96 pressure channels
were recorded, within a two-minute test period, using on-line
calibration in two different ranges of differential pressure.
These details are given in Appendices A and B. Selected data

are given in Appendix D.




II. MODIFICATIONS TO THE APPARATUS, INSTRUMENTATION, AND
DATA ACQUISITION SYSTEM

A. APPARATUS

The need to repeat the setting of the pressure ratio with
greater precision led to the installation of the *Back
Pressure Bleed Valve (BPBV)*, shown in Figure 2. The BPBV
augmented the coarse BPV settings, giving the operator a fine
adjustment of the pressure ratio to within +/- 0.01. The
BPBV, a 1/4 inch stem-type valve, allowed the throttling of
the air flow downstream of the fan passages to be increased or
decreased. This overcame the limitation of the system using
the BPV alone, which was that the manual hydraulic jack
actuation could be applied only in the direction of increasing

throttling (and therefore pressure ratio).

B. INSTRUMENTATION

When a direct correspondence between the PBV position and
the upper passage shock location was found, the need arose to
determine and monitor the pressure in the pipe ahead of the
PBV. Figure 7 shows the +/- 10 psid transducer that was added
to do this. The connection to the transducer is shown as P3
in Figure 2 and Figure 7. The signal conditioning and
scanning were the same as for pressures Pl and P2 [Ref. 3].

The transducer low side was open to the atmosphere so that the
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Figure 7. Data Acquisition Schematic

pressure(P3) was monitored as a gauge pressure and then
displayed in units of psia. Displaying P3 and P3/Pl required
modification of the data acquisition program NEW_SCAN_ZOC as
described in Appendix B.

A second +/- 10 psid transducer, referred to as the "Shock
Placement Differential Transducer (SPDT)", also shown in
Figure 7, was installed to detect the difference in the

pressure at the same selected chordwise location in the upper




and lower passages. Two pressure taps from the right-hand
(looking downstream) sidewall window blank, one from the lower
and one from the upper passage (refer to Appendix A for exact
locations), fed the high and low side of the transducer
respectively. The locations of the selected pressure taps
were at 43 percent chord, where the sidewall pressure was
expected to lie roughly mid-way between Pl and P2 when the
passage shock was in its design position. By monitoring the
conditioned output of the transducer on a Digitél Volt Meter
(DVM), the operator could attain similar positions of the
passage shocks by adjusting the BPBV and PBV until the

pressure differential was approximately zero.

C. DATA ACQUISITION
1. ZOC-14 Module Additionms

Myre [Ref. 3] had completed his work using one ZOC-14
electronic pressure scanning module (ZOC #1, +/- 50 psi) to
record tunnel stagnation pressure, lower Dblade static
pressures and impact probe pressure measurements. In the
current work, as shown in Figure 7, two additional 2z0C-14
enclosures (ZOC #2 AND #3), each in the range _.f +/- 15 psi,
were added to acquire left- and right-sidewall pressures. No
additional computer programming was required for the
acqguisition, however, since Wendland had allotted code for

future expansion [Ref. 5].

10




The details of the ZOC enclosures, system connections,
and calibration are given by Wendland [Ref. 5]. Complete
sidewall pressure tap connection diagrams are given in
Appendix A.

2. Calibration Module

Since the two ZOC enclosures that were added involved
transducers having a lower pressure range than ZOC #1, a
second on-line calibration module was also required. The
second CALSYS 2000 Calibration Module (CALMOD #2), in the 0-
100 psi range, was obtained and installed prior to the current
work. Again, Wendland, in his software, had provided fqr a
multiple CALMOD data acquisition system. However, initial
attempts to address CALMOD #2 were unsuccessful. Eventually,
after corrections by the manufacturer (see Appendix 3), the
second CALMOD was incorporated successfully.

Figure 7 shows the complete system with the additional
CALMOD included. 1In this configuration, CALMOD #1 was set to
apply calibration pressures of approximately 30, 60, and 90
percent of the ranges of ZOC #2 and ZOC #3 (or 9.2, 18.3, and
27.5 inches of mercury). Similarly, CALMOD #2 was used to
calibrate ZOC #1 and was set to apply approximately 30.5,

61.1, and 21.6 inches of mercury.

11




III. EXPERIMENTAL PROGRAM AND RESULTS

A. Experimental Development

The goal of the initial tests was to verify Myre’s results
at an incidence angle of -.85 degrees [Ref. 3]. At first,
contrary to expectations, both passage shocks did not move
upstream together as the BPV was operated. Through several
tests, it was determined that the tunnel stagnation-pressure
level significantly affected the behavior of the two shocks.
Additionally, in a certain range of pressure, PBV adjustment
greatly influenced the upper passage shock position.

A shadowgraph/video set-up, as shown in Figure 8, aided
the operator in placing the shocks. Using this visualization
system, over the course of several experiments, a tunnel
plenum pressure of 33 psig and a specific fixed settihg of the
PBV position, was found to give repeatable positioning of the
upper passage shock. With these settings, adjustment of the
BPV gave simultaneous movement and positioning of both shocks.

Having developed a procedure to place both shocks, flow
visualization was used to determine whether boundary layer
separation was present. The procedure was to use the
shadowgraph system, as shown in Figure 8, to place the shocks,
then video tape colored fluid (dye and alcohol mixture)

injected through a pressure tap in the lower blade at the

12
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Figure 8. Shadowgraph/Video System

lower passage shock position. The result showed that at -.85
degrees incidence, the shock in the lower passage did not
cause a local separation of the boundary layer in that no
reverse flow could be detected.

The model was then set to 1.15 degrees (design) incidence
and, as shown in Figure 9, the sﬁocks again were successfully
placed at corresponding positions in the two passages, using
the shadowgraph. In order to achieve the condition shown in
Figure 9, the tunnel was operated at precisely 33 psig and the
PBV and BPV were adjusted while watching the shadowgraph
picture on the video monitor. The fluid injection experiment
was then repeated. Eratic cross and reverse flow of the fluid

was observed when fluid was injected under the lambda foot.

13




Thus separation was present. A still print of the fluid

injection pattern at one point in the video is shown in Figure

10.

Figure 9. Shadowgraph at 1.15 Degrees

REVERSE FLOW

Figure 10. Flow Visualization at 1.15 Degrees
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B. Repeatability Tests

The next goal was to show repeatability, in successive
tests of the shock placement, the lower blade pressure
distribution and the impact probe wake survey. In each test,
after the shocks were placed in the two passages (following
the procedure described above in Section 2A), an impact probe
survey of the center blade wake was obtained and the lower
blade static pressures were recorded using the procedure
described by Myre [Ref. 3]. Table 1 1lists the test
conditions, with the mass-averaged pressure loss coefficient,
obtained from impact probe surveys conducted in 'four

consecutive tunnel runs on the same day (25 June 1993).

Table 1. TEST CONDITIONS AND MASS-AVERAGED LOSS COEFFICIENT

Run # Plenum Pressure Pressure Loss
(psia) Ratio Coefficient
(P2/P1) [Ref. 3]
5 46.690 2.090 0.0919
6 47.023 2.094 0.0889
7 47 .259 2.105 0.0848
8 47 .321 2.099 0.0946




Shown on the four sections of Figure 11, (a), (b)., (c),
and (d), are the lower blade center-line static pressure
distributions obtained in runs 5, 6, 7, and 8, respectively.
These figures demonstrate repeatable shock placement at about
0.4 chord, with near-identical pressure-rise behavior. The
only departure from almost identical behavior was in the
pressure distribution just before the shock in Run 8. This
was an anomaly that was not repeated.

The results of the impact probe surveys are given in
Figure 12. 1In each section of the figure, the center trace is
the impact probe measurement; the left and right vertical
lines are the evit static and plenum total pressure
variations, respectively. These figures show the results of
the shock-boundary layer interaqtion after some mixing has
occurred in the wake of the center blade. Visible at the
upper edge of the wake is the apparent result of the "lambda
foot", which results in less loss in the stagnation pressure
than occurs through the normal shock. A complete listing of
lower blade and impact probe survey pressures 1s given in

Appendix D.

16
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C. Tests Without Windows

Having demonstrated that repeatability was attainable
based on visual shock settings, lower blade pressure
distributions, and wake surveys, the final goal was to
simultaneously obtain upper- and lower-passage sidewall
pressures. This would show definitively that the passage
conditions were fully periodic. First, the aluminum left- and
right-window blanks, used by Golden [Ref. 2], were installed
in place of the Plexiglas windows. Pressure tap connections
from the test section to the ZOC enclosures were made as given
in Appendix A. Tests were then conducted from which a number
have been selected for discussion, as shown in Table 2. In the
process of these experiments, a wide range of pressure ratios
(P2/P1) and procedures using the PBV and SPDT were tried in
order to obtain the desired shock placement and resulting
sidewall pressure distribution.

In the first series of tests, only the left-hand side
pressure blanks were installed, the PBV was left in the
position found optimum when the shadowgraph technique was last
used, and the pressure ratio was set using only the BPV.

Figures 13, (a) and (b), show the results of two separate
tunnel runs in which the pressure ratios were negligibly
different. The plots show outstanding repeatability and the
periodicity was quite good. The upper passage normalized

pressure (sidewall static pressure divided by plenum

19




pressure) dramatically increases in response to the normal
shock and the downstream upper and lower passage values show

similar behavior.

Table 2. TEST CONDITIONS (TESTS WITHOUT WINDOWS)
Figure, Plenum Pressure | Pressure SPDT
Date, Run Pressure Ratio Ratio (psid)
(pgia) (P2/P1) (P3/P1)
13, 47.027 2.114 not not
11-2-93, installed | installed
13, 48.426 2.118 not not
11-2-93, installed | installed
14, 48.342 2.107 1.223 -.883
11-24-93,
14, 48.446 2.127 1.224 -.820
11-24-93,
15, 48.468 2.067 1.154 +/-.210
12-01-93,
1s, 48.476 2.068 1.156 +/-.210
12-01-93,
16, 48.724 2.066 1.155 +/-.351
12-01-93,
17, 48.146 2.013 1.232 -.614
12-06-93,
20




Unfortunately, no pressure taps were available in the

.neighborhood of the shock in the lower passage so that the

lower passage shock position could not be verified. In
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Figure 13. Left Sidewall Pressure Measurements; (a)
Run 3, (b) Run 5 on 11-2-93

subsequent tests, both left- and right-hand sidewall pressure
taps were installed and the SPDT was connected to taps on the

right-hand sidewall. Figure 14 shows the first results

21




obtained for the left (Figure 14(a)) and right-hand (Figure
14(b)) sidewall pressure distributions. In these tests, the

BPV was used to adjust the pressure ratio and the PBV was
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Figure 14. Sidewall Pressure Measurements; (a) Left
(Run 1), (b) Right (Run 7) on 11-24-93

left positioned as wefore.

Unfortunately, only the right or left-hand sidewall
pressures could be recorded in the same test because of an

intermittent connection to ZOC #3 at that time. The plotted
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data demonstrate that reasonable periodicity was achieved, but
that the results were obtained at two slightly different
pressure ratios (P2/P1 in Table 2). The upper passage
distribution on the right-hand side suggests that an unwanted
acceleration occurred downstream of the passage shock. It was
noted that the SPDT output decreased from about 3.5 psid to -
0.85 +/- 0.03 psid as the pressure ratio was increased by
the adjustment of the BPV.

While the results appeared promising, the inability to
achieve simultaneous left- and right-hand sidewall pressure
measurements, caused by an intermittence in the data flow from
ZOC #3, prevented a definitive test of periodicity. Prior to
further experimental work, the ZOC #3 data cable was repaired
and all channels were subsequently recorded.

In the test which followed, the PBV, BPV, AND BPBV were
adjusted to minimize the output of the SPDT. The method was
to set a P2/Pl of approximately 2.1 using the BPV, open the
PBV to further reduce the SPTD reading toward zero, then
throttle the BPBV to attain the SPDT output as close to zero
as possible. The results in Figure 15, (a) and (b), show that
outstanding pressure ratio (P2/Pl) repeatability was achieved,
but that P2/P1 was lower for both runs as compared to the
previous tests, including tests with the windows installed.
Also noteworthy was the degree of repeatability of the

pressure in both passages.
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Unfortunately, the distributions in Figure 15 (a) and
Figure 15 (b) show that a near-zero output of the SPDT did not

necessarily occur only when the shock structure was the same
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Figure 15. Right Sidewall Pressure Measurements; (a)

Run 1, (b) Run 6 on 12-01-93

in both upper and lower passages: the upper passage shock was
not a single normal shock and the lower passage shock was near

normal but too far downstream (near 0.5 of chord) when the two
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static pressures at 0.43 chord were almost the same. While
the shock pattern was not the desired one, the SPDT allowed
the condition to be repeated readily. This is evident from
the data in Figure 16, which shows both left- and right-hand
sidewall pressure distributions of a later test. It can be
seen from Figure 16(b) (right-hand window blank) that the
shock structure was the same as in the tests shown in Figure
15; it was not, however, fully two-dimensional and departed
significantly from being periodic.

The major difference between the tests resulting in Figure
16 and those resulting in Figure 14 was that the PBV had to be
adjusted to almost wide open in order to achieve zero output
from the SPDT. Thus, there would be increased outflow through
the porous wall resulting in expansion waves from the upper
nozzle wall entering the upper blade passage. This was a
probable explanation for the weakened shock waves seen in the
upper passage in Figure 16, (a) and (b).

Finally, in the attempt to obtain periodicity without
visual access, a return was made to operating with a preset
PBV and using only the BPV and BPBV to minimize the output of
the SPDT. The results obtained are illustrated in Figure 17.
The results can be compared with those in Figure 14 which were
also obtained with the same fixed setting of the PBV, but with
no attempt made to minimize the output of the SPDT. Thus, the
pressure ratio was 2.013 in the test shown in Figure 17, and

2.107 and 2.127 for the tests in Figure 1l1l4(a) and Figure
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Figure 16. Sidewall Pressure Measurements; (a) Left,
(b) Right in Run 8 on 12-01-93

14(b), respectively. First, there is seen to be a measurable
difference in shock location in both sets of data (about 4
percent of chord, measured on the right-hand window blank).
The shock in the lower passage is slightly farther forward at
the lower pressure ratio shown in Figure 17. Also, the data
distributions are smoother, clearly showing an expansion

following the shock in the upper passage.
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Lastly, Figure 18 shows the impact probe total pressure
survey taken during the final experiment. The survey compares

favorably with the previous wake surveys shown in section B
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Figure 17. Sidewall Pressure Measurements; (a) Left,
(b) Right in Run 3 on 12-06-93

(Figure 12). There was perhaps a more discernable difference
in the level of shock loss in the upper and lower passages in
Figure 18, and a larger perturbation near the beginning of the

survey (top). The mass-averaged loss coefficient obtained for
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the data in Figure 18 was 0.0943: this also compares well
‘with the previous results obtained when the tunnel was
operated with the windows installed (see run #8 in Table 2).
A complete listing of the data from the runs given in Table 2

and discussed here is given in Appendix D.
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Figure 18. Impact Probe Survey; Run 6 on
12-06-93
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IV. CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

In che present study, losses due to shock boundary-layer
interaction in a simulated fan-blade passage were measured at
design incidence. Specifically, the loss ccefficient in four
consecutive tests wés found to be 0.089 +/- 0.004.

To enable these measurements while attempting to show
periodicity in sidewall static pressure, two additional ZOC-14
electronic pressure scanning modules were added to the data
acquisition system, with an additional on-line calibration

module, to record 96 pressure channels.

The following conclusions were drawn:

e Repeatable test conditions, with acceptable periodicity,
based on shock position and impact pressure survey data,
were demonstrated at design incidence when a shadowgraph
system was used.

e Very fine control of pressure ratio (P2/Pl) was possible
using the BPBV. The approximate nulling of a single
transducer, however, was not sufficient to ensure periodic
shock structure and pressure distributions in the two
passages, in the absence of the shadowgraph.

* Separation was shown to be present at the shock in the
lower passage at design incidence, but to be absent at 2
degrees off-design incidence.
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e The level of the wind tunnel plenum pressure was found to

be critical in allowing the setting of both passage
shocks, in the same chordwise position, in the two
passages. A suitable value was found to be 33 psig.

Recommendations

The following recommendations are made concerning the

apparatus, data acquisition system, and testing program:

Install Plexiglas windows containing a row of pressure
taps to allow simultaneous visual placement of the shocks
and acquisition of sidewall pressure measurements.

Install a valved transducer calibration system to reduce
the associated wear and tear of removing and replacing
pressure tubing on the individual differential
transducers. :

Conduct calibrated, velocity probe surveys with angle
sensitivity and with greater spatial resolution through
the center blade wake to obtain a more precise measurement
of the losses from the shock boundary-layer interaction.

Complete an assessment of the effect of vortex generators
in alleviating the losses.
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APPENDIX A. ZO0OC-14 ADDITIONS

Two 20C-14 enclosures were added, both with transducers
having the range +/- 15 psi, and are referred to as ZOC #2 and
Z0C #3. ZO0C #2 was connected to the left-hand sidewall
aluminum window blank and Z0C #3, to the right-hand window
blank.

Figure Al shows a drawing of the left window blank
pressure tap locations and numbering scheme, and the x/c
locations along the lower and upper passage from the blade
leading edge. The flow direction is indicated. The vertical
arrows on the right of the figure show the distances, in
inches, above the lower and middle blade leading edges. The
axes, xXx and y, are at the center of the thick aluminum side
plates.

Figure A2 shows the right window blank and associated
pressure tap assignments. Prior to the current work, the
right window blank had 124 taps drilled into it and the tubing
was grouped into three bundles lakeled 2, 3, and 4: this is
the reason for the hyphenated number designations. Also
noteworthy in Figure A2 are pressure ports 4-26 and 3-30; 4-26
and 3-30 were connected to the SPDT low side and high side,

respectively.
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Table Al shows the connections from the apparatus to the

. three Z0Cs. Amplifying information for ZOC #1 may be found in

Myre [Ref. 3].
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Figure Al. Left-Hand Window Blank Pressure Taps
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Table Al. ZOC Connections

PORT # ZOoC #1 ZOC #2 ZOC #3
1 1 1 3-28
2 2 2 3-29
3 3 3 3-30
4 4 4 3-31
o) S 5 3-32
6 6 6 3-33
7 7 7 3-34 |
8 8 8 3-35
9 9 9 3-36
10 10 10 3-37
11 11 11 3-38
12 12 12 3-39
13 13 13 2-3
14 14 14 2-16
15 15 15 _2-43
16 16 16 3-10
17 17 17 _3-23
18 18 18 4-22
19 19 not used 4-23
20 20 not used _4-24
21 21 21 _4-25
22 22 22 4-26
23 23 23 _4-27
24 24 24 4-28
25 25 25 4-29 |
26 26 26 _4-30
27 P3 27 4-31
28 28 28 _4-4] @ |
29 Pl 29 4-46
30 P2 30 4-8
31 Pt 31 4-17
32 Probe 32 not used
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APPENDIX B. MODIFIED ACQUISITION PROGRAMS
1. Calibration Module #2 Initialization Program

When first installed, the second calibration module,
CALMOD #2, did not work when addressed from the NEW_SCAN_ZOC
acquisition program. In order to verify CALMOD #2, a program
written by Wendland, CAL_READ_PR1, was used [(Ref 5]. It was
found at first that CAL_READ_PR1 caused CALMOD #1 to respond
correctly, but this same program had no affect on CALMOD #2,
even when CALMOD #2’'s interface address was directly
substituted into the code. The unit was then returned to the
manufacturer for testing and operational evaluation. In the
interim, phone conversations with Wendland revealed his
laborious effort, using a Modem software package, to
communicate to CALMOD #1 using an IBM PC.

Upon its return, several modem software programs were used
to try to access and communicate with CALMOD #2’s micro-
processor,but there was no response. Phone calls to the
CALMOD’s designer and software specialist eventually solved
the problem.

The Programmable Read Only Memory (PROM) computer chips,
as programmed by the manufacturer, were of the type that would
not allow correct setting of the null prompt record, which was
found by Wendland to be required if the unit was to

communicate with the Hewlet Packard HP9000 computer [Ref. 5].

35




This was the cause of the incompatibility between the HP9000
and CALMOD #2.

The CALMOD's designer and software specialist corrected
the problem by programming a new pair of PROM chips, that,
once installed, gave the desired responses when commanded by
the HP9000. With the new chips installed, CALMOD #1 and
CALMOD #2 were sequentially addressed by NEW_SCAN_ZOC.

Figure Bl shows the modified version of Wendland’'s
computer program (CAL_READ_PR1), renamed CAL_READ_PR2, that
was used to exercise and verify CALMOD #2 in preparation for
the present experiments.

2. Porous Bleed Valve (PBV) Upstream Pressure

Several lines of computer code were inserted in the
data acquisition program NEW_SCAN_Z0C [Ref. 3]. This code, as
shown in Figure B2, enabled the tunnel operator to monitor the

PBV upstream Pressure (P3) during tunnel operations.
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3302 ¢
3303 NOTE: THE FOLLOWING 1S THE Bleedratio CALCU_ATION AS
3384 1 TAKEN FROM THE POROUS BLEED UNALUE AIR FLOVW

3305

3310 Rattio_loop: !

23t Pleedratio-@

3317 1d=9

I35 GOSUB Pead_stdy

3314 P3P _stdys |00O+P_atm

3320 FOR 1d=@ 1D 4 STEP 4

3330 6SUR Read_stdy

3340 SELECT Id

j3se CASE @

3369 Pt=f_stdys 1000+P_atn
3370 CASE 4

3380 P2=P_stdy»10004P_atn
3390 END SELECT

3400 NEXT Id

340 Bleedratio=P3/Pi

3402 PRINT

3403 PRINT

3405 FRINT * P3 ".* Pl “ “Bleedratio”
3406 PRINT P3,P1 ,Bleadratic
3407 PRINTY

3410 Pretio-r2/Pt

3429 PRINT = P2 " " Pt " ,"Pratio®
3430 PRINT P2 ,P1 Pratio

3440 GOTO Ratio_loop

3450 |

346Q Read_stdy:

3470 CLEAR 2Dacu

3480 Ack="AC"

3490 Tds=yAl ${1d}

2500 QUTPUT 8DacusNcShids

3510 Total~0

3520 FOR I-1 TO 5

3530 TRIGGER 8Dvm

3540 EMTER @0veP_stdy

3550 Total=Total+P_stdy

3560 MEXT 1

3578 CLEAR ®Dacu

3580 P_stdy=Yotal/§

3590 P_stdy=24P_stdy IScaled for 100 psid transducer
3600 RETURN .

Figure B2. Modification of NEW_SCAN_ZOC for P3
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APPENDIX C. Z0OC-14 SOPTWARE USER’'S GUIDE
With the integration of a second calibration module and
two 20C-14 enclosures, procedures for the operation of the
instrumentation and acquisition system were modified. Myre
[Ref. 3] provided a step-by-step operating guide, however,
that was updated during the present work, to reflect the

current tunnel operation.

1. Start-up
e Turn on the HP6944A, CALSYS 2000 CALMOD #1 and CALMOD #2,
ZOC #1, ZOC #2, zZOC #3, HP3497A, HP3455A, AND HP900O0.

e From "HP 9000 Series 300 Computer Data
Acquisition/Reduction System" menu, type F7

e« Type F3 to enter "HP Multi-programmer (HP6944A) Operation
Menu '

e Type Fl to enter "ZOC Electronic Pressure Module Operation
Menu*
2. CALMOD #2 Initialization
NOTE: This and CALMOD #1 initialization (Step 3) should
always be completed prior to a day’s tunnel runs and after any
files have been manipulated.
e Type F4 ("Read CALSYS 2000 calibration pressures"). Open

nitrogen bottle and throttle pressure to 110 psi with
regulator valve. Type 1 and "return".
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NOTEB: Both CALMOD'’'s are set in inches of mercury. CALMOD #2
should provide calibrated pressures in the range of 30, 60, 90

percent of 50 psi to calibrate ZOC #1.

e Secure nitrogen.

e Press F2 to enter *Z0C Electronic Pressure Module
Operation Menu." Press F7 to enter "HP Multiprogrammer
(HP69442a) Operation Menu." Type PFP7 to enter HP 9000
Series 300 Computer Data Acquisition/Reduction System®
menu. Type F2 to enter "HP Multi-Programmer (HP6944A)
Operation Menu.* Type Pl to enter *ZOC Electronic
Pressure Module Operation Menu."

3. CALMOD #1 Initialization

e Press F4 ("Read CALSYS 2000 Calibration Pressures"). Set
110 psi on nitrogen regulator pressure gauge. Type 0 or
1 and “return®.

NOTE: CALMOD #1 should provide calibration in the range o £

30,60,90 percent of +/- 15 psi to calibrate ZOCs #2 and #3.

e Secure Nitrogen

e Press F2 to enter "ZOC Electronic Pressure Module
Operation Menu." Type Fl to enter "HP Multi-programmer
(HP6944A) Operation Menu."

4. Calibration

e Type F2 to calibrate individual transducers. Select 0 and
"return®, verify "000" channel on signal conditioner,
"zero" Pl using upper knob; set 50.9 inches of mercury on
the calibration standard, place pressure tube on Pl
transducer and set lower knob of signal conditioner to
one-half of the calibrator air pressure (+.0125). Press
4 and "return" and repeat the above for the P2 transducer.
Finally, select 9 and "return"; zero P3 using upper knob
on signal conditioner, set 10 inches of mercury on the
calibration standard, place pressure tubing on P3 high
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side and set P3 to one-half of the calibrator air pressure
(+.0025). After calibration, type 11 and “return* to
enter "HP Multi-programmer (HP6944A) Operation Menu.*

e Type P1 to enter *Zoc Electronic Pressure Module Operation
Menu."*

5. NEW_SCAN_ZOC Set-up

e Type Fl (“Scan 1-3 Z0C-14 Modules (32 ports each)")
e Type F3 to input set-up parameters to the program.
e Input atmospheric pressure in psia (e.g. 14.49), “return®

e Select data storage drive (0 is hard drive *:,700* and 1
is floppy disk drive *:,700,1).

 Enter data sampling rate (330 Hz was chosen .for the
current work)

NOTE: The following input will determine the number of ZOC
port scans. That is, 0 and 1 allow up to 32 ports per ZC to
be scanned, whereas 2 and 3 are set automatically at 32 ports
per ZOC.

e Select 0 for single scan, 1 for multiple scans, 2 for
lower blade probe survey, or 3 for middle blade probe
survey; "return®.

***WARNING*** If 2 or 3 was selected as the scan_type, ensure
the probe traverse assembly is located in the correct position
for that type of survey. That is, for a middle blade survey,
it must be in the furthest downstream position, relative to
the tunnel, that the mounting block will allow. Scan_type 2
may be chosen for the mounting block in either the upstream or

downstream position.
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e Select the mumber of samples per port (this prompt will
appear only if scan_type 0 or 1 was selected), “return.*

e Select number of 20Cs for recording data (ZOC #1 is

connected to the lower blade, probe, P3; ZOC #2 to left-
hand sidewall; ZOC #3 to right-hand sidewall), “return".

6. Data Collection Preparations

e Set nitrogen pressure at 110 psi.

e Verify BPV is fully open.

e For scan_types 2 and 3: verify probe traversal lead screw
and side tracks are properly 1lubricated; turn probe
traverse motor controller on (power light (red) only, on-
line light (yellow) should illuminate only when traverse
is moving) .

NOTE: the next step is to type F4 for final preparations ad
checklist, but the outcome will vary depending on scan_type
selected. For scan_type of 0 or 1: type Fd pr ior t o
commencing wind tunnel operations. For scan_type 2 or 3, type
F4 just prior (30 seconds) to opening tunnel air supply valve.

This will avoid placing the probe in unsteady initial tunnel

flow.

7. Data Collection

e When tunnel pressure ratios (P2/Pl and P3/Pl) are at a
desired level, and, if applicable, the SPDT is set to the
desired reading, type F5 to commence data collection.

e The HP9000 will display "Raw data collection complete® and
show raw and calibration data filenames.

e Secure nitrogen supply, turn off probe motor controller.
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NOTE: The above raw and calibration data have been stored a
files using an alphanumeric format. For example, the dat a
filename ZW1312061 represents raw data (ZW) from ZOC #(1) in
the year 9(3), the (12)th month, the (06)th day and the (1l)st
run. Similarly, calibration data files start with the *ZC*
prefix.
e To repeat the previous data run using the same user input
parameters as before, type P4. To reset NEW_SCAN_ZOC to

step S, type F3. Type PF6 to reduce the data, or press F8
to exit.

8. Data Reduction

e Type F6 to reduce current day raw data. It is recommended
that all data be reduced immediately after each run to
assess the results and correct shock positioning, 1if
necessary.

NOTEB: When reduction is complete, the reduced data file will

have the "ZR" prefix.

e Type F8 to enter "Zoc Electronic Pressure Module Operation
Menu."

9. Data Analysis
e Press F2 ("Read reduced data from ZOC-14 module") to enter
"READ ZOC DATA AND DISPLAY AS SHOWN" menu.
e Press F1l. Input the ZOC information as prompted (i.e.

1,31206,1), "return". Input 0 or 1, "return."

NOTE: Now that the reduced Z0OC data have been read, F3 will

list pressures in psia, in columnar form, for that one 2ZOC.
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Also, F4 and P5 only have meaning for ZOC #1 reduced data,
since these keys produce lower blade survey and probe survey

plots, respectively.

e Press F3. Choose 0 or 1, *“returm.*

e Press P4 (Z0C #1 only) for lower blade static pressure
distributions. Select 0 or 1, “return.®" Enter 10 for
*first of seven scans', "return." Enter 16 for "last of
seven scans*, "return." Enter 0 for "Think Jet® prompt,
"return." After the graph appears, press "shift-Dump
Graph" to get hard-copy. Press F2. Enter N at the
prompt, “return."”

e Type F4 for Mach number. Complete the above sequence for
hard-copy.

e Press F5 (ZOC #1 only) for a probe pressure survey and
mass-averaged lcsses. Enter 0 for “Think Jet" prompt,
“return.®" Enter maximum temperature in degrees F,
"return." Enter minimum temperature in degrees F,
"return." Press F2. Wait for the plot to finish. Press
sghift-Dump Graph" for hard-copy. Type F2. Input N to

prompt, "“return." Enter 0 or 1, *"return" for losses.
Press F2 to return to "READ ZOC DATA AND DISPLAY AS SHOWN"
menu.

e Return to step 8 to obtain data for additional ZOCs.

e Press F8 to enter "Zoc Electronic Pressure Module
Operation Menu." Return to step 5 for additional tunnel
runs.

e Press F7 twice to discontinue tunnel runs and return to

original screen "HP9000 Series 300 Computer Data
Acquisition/Reduction System."
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APPENDIX D. SELECTED DATA

Data Print Out for Zor # 1 , Run £ § , FileIR13M6255
Feriod between samples (sec): 001
Sample collection rata (Hz): 1000

Number of semples par port: 1]
Length of data ryn (sec): 18.23
The scan type is: 3
Humher of scsns/traverses: 33
Incremant of traverse: .0625  JInches
Atmospheric pressure is: 14.71 psia
Tunnel Pressure Ratio is: 2.0983049243
Scan Port Number
1 2 3 A 5 & 7
1 14.623 14,345 14,612 14.842 16.565 18,948 20.262
2 14.650 14.410 t4,612 14.787 16.237 18.929 29.738
3 14.677 14,392 14.57% 14.906 16.465 19.189 20.712
4 t4.713 14.512 14,713 14.796 15.634 19.448 20.400
5 t4.623 14.4M 14,630 14.851 16.364 18.716 20.409
B 14,677 14.457 14.621 14.6897 16.2564 18.642 20,345
7 i4.568 14,438 14 .584 14.769 15,990 18.939 20.767
8 14.632 td,392. 14.630 134.760 15.6087 17.578 19.9%0
9 14.632 14,491 14.593 14.778 15.817 18.439 2@.290
10 14,559 14.420 14.503 14.815 15.963 18.679 20.%37
4] 14.587 14.383 14,584 14.778 16.148 18.901 20.519
12 14.677 14,429 14.612 14.750 15.470@ 18,031 20.005
13 14.677 14,420 14.83¢ 14.805 16.31@ 19.022 29.518
t4 14,623 14.373 14.603 14.842 t6.963 18.661 20.565
15 14.686 14.438 14.638 14,750 15.288 17.402 19.624
16 14.659 14.429 14,566 14.732 15.853 18.337 29.133
17 14.605 14.373 14.603 14,705 15.799 18.633 20.628
18 14.632 14, 401 14,548 14.778 s, 717 17.439 19,353
19 14.569 14,355 14.548 14,824 16.100 1€.5132 20.436
20 t14.668 14.429 14.639 14.760 15,780 1n.578 20.537
21 14.595 14,383 14.575% 14.75@ 16.227 18,9085 20.840
22 14.650 14.392 14,593 14,732 16.218 18,689 20.142
23 14.632 14.373 14,584 14.787 16.063 18.402 19.987
24 14,605 14,429 14.57% 14.723 15.653 18.578 20.537
25 14.605 14.383 14.593 15.016 16.793 18.948 29.537
26 14.614 14,438 14.548 14,796 16.118 18.596 20.308
27 14.605 14,401 14.503 14.723 16.136 19,355 21.051
28 14,614 14.383 14.603 14,732 15.799 18.51 20,3891
29 14.677 14,447 14.612 14.879 16.008 18.682 20.620
k1] 14.641 14.327 14.557 14.778 t6.1R2 18.846 20.565
31 14.596 14,364 14.5493 14.925 15.729 19.596 Z1.1186
Q 14,659 14.447 14.6512 14,996 16.300 19.050 20.758
33 14.605 14,303 14.603 14,442 16.401 18.976 20.611

Figure D1. Run 5, 6-25-93, 2ZOC #1 (Raw Data)
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Scan Port Number
] .9 19 1 12 13 14

t 21.594 22.676 23.278 23.291 24.372 24.933 26.226
2 21.820 22.9803 23.398 23.926 24.415 24.879 25.097
3 21.63¢ 22.414 23.116 23.776 24.399 24.888 25.260@
4 21.450@ 22.184 22.983 23.634 24,213 24.817 25.200
5 21.576 22.511% 23.231 23.a73 24.487 24,924 25.294
6 21.693 22,484 23.328 23.918 24.505 24.853 25.157
7 21.748 22.318 23.028 23.607 24.204 24.719 25.123
8 21.062 22.024 22.913°  Z3.887  24.213 24.520 25.046
9 21.594 22.458 23.180 23.776 24.284 24.701 24.986
10 21.784 22.459 23.204 23.776 24.248 24.656 24.969

21.540 22.192 22.994 23.554 24.0098 24.469 24.78%
21.368 22.369 23.954 23.643 28177 24.531 24.969
21.54¢ 22.32% 22,979 . 23,510 24.089 24.558 24.952

[ ]

13
14 21.991¢ 22.927 23.498 23,909 24.222 24.821 24.849
15 21.2986 22.431 23.213 23.93% 24,540 24,924 25.209
16 21.359 22.157 23,010 23.554 24.133 24.549 24.823
17 21.793 22.517 23.275 23.873 24,284 24.719 24,996
18 20.854 21.839 22.7e1 23.350 23.974 24.558 75,003
19 21,71 22.564 23.284 23.731 24.160 24.540 24.806
2 21.829 22.653 23.248 23.847 24.292 24.701 24.977
21 21.892 22.936 23.425 24.089 24,399 24.944 35.106
22 21.206 22.192 23.036 23.740 24.399 24.908 25.217
23 21.008 21.918 22.639 23.38S 23.912 24.513 24,951
2 21.71 22.582 23.186 23.758 24.24d 24.594 24.934
25 21.588 22.555 23.038 23.651 24.133 24.406 28.737
26 21.549 22.254 22.939 23.430 24.000 24.513 24.926
27 21.937 22.520 23.133 23.793 24,337 24.754 25.046
28 21.486 22.184 23.019 23.554 24.000 24.567 24.866
29 21.811 22.617 23.354 22.980:  24.345 24.953 25.854
30 21.477 22.033 22.754 23.376 23.912 24,408 24.917
-3 22.172 22.785 23.496 23.978 24.248 24.754 25.063
32 21.9585 22.723 23.383 23.740 24.089 24.612 25.046
33 21.85€8 22.564 23.222 23.900 24.177 24.692 25.037

Figure D1. (cont) Run 5, 6-25-93, Z0C #1 (Raw Data)
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Scan Port Number
15 16 17 18 19 2@ 21

25.382 25.h48 25.785 26.683 25.953 26.04S% 76.139

!
2 25,294 25.427 25.602 25.761 25.969 26.069 26.139
3 25.426 25.718 25.738 25.812 25.919 25.999 26.105
4 25.567 25.637 25.773 25.942 26.103 26.183 26.164
S 25.567 25.594 25.747 25.0899 25.986 26.069 26.232
6 25.400 25.6585 25.755 25.795 25,978 26.026 26.1586
7 25.417 . 25.532 25.764 25.752 25.4986 26.852 26.020
8 25.276 25.506 25.687 25.787 26.044 26.165 26.147
9 25.241 25.419 25.568 25.674 25.969 25.999 26.139
10 25.188 25.445 25.534 26.683 25.936 26.026 26.198
1" 25.t44 25.298 25.498 35.6860 25.836 25.8806 26.437
12 25.241 25.454 25.646 25.631 25.969 26.00%8 26. 147
13 25.294 25.489 25.593 25.892 26.01) Z6.078 25.199
14 25.135 25.410 25.593 25.523 25.811 25,356 26.130
15 25.408 25.497 25.636 25.5848 25.961 25.842 26.971
16 25.058 25.270 25.593 25.631 25.969 25,947 26.147
17 25.294 25.559 25.593 25.718 25.853 25.999 26.011
18 25.338 25.480 25.738 25.778 26.e11 25.973 26.2987
19 25.074 25.37% 25.619 25.640 25.944 25.947 26.088
20 25.223 25.331 25.508 25.831 25.844 25,982 26.173
21 25.373  25.54% 25.636 25.752° 25.886 26.926 26.096
22 25.461 25.541 25.687° 25.769 28.011 26.069 26.181
23 25.232°° 25.392 25.516 25.697 25.836 25,895 26.0954
24 25.267  25.418 25.645 25:640 25,836 25,903 265.122
25 25.047  25.313 25.627 25.668 25.986 25.973 26.920
26 25.259 25.427 25.704 25.743 25.986 26.0826 26.122
27 25.329 - 25.41@ 25.534 25.574 26.e03 26.034 26.122
28 25.259 25.497 25.662 25.743 25.994 25,991 26.198
29 25.232 25.427 25.593 28.700 25.969 26.130 26.105
30 25.206 25.550 25.879 25.769 26.018 26.017 26.113
31 25,382 25,518 25.764 25.812 26.019 26.095 26.130
32 25.453 25.524 25.738 25,821 26.011 26.095 26.215
33 25.250 25.436 25,610 25.718 25.919 25,982 26.928

Figure D1. (cont) Run 5, 6-25-93, ZOC #1 (Raw Data)

47




Scan Port Number
22 23 24 25 26 27 28

| 26.365 26.892 28.1s5 29.676 21.774 23.6564 21.677
2 26.356 26.795 28.250 29.659 21.502 23.506 21.509
3 25.208 26.874 28.113 29.634 21.6504 23.473 21.651
4 26.347 256,900 28.215 29,735 21.485 23.431 21.173
S 26.347 26.953 28.233 29,785 21.927 23.556 21.878
6 26.426 26.900 28.264 28.844 21.842 23.606 21.727
7 26.225 26.822 28,258 29.F67 21.545 23.498 21.593
8 26.260 26.874 28.207 29.659 21.460 23.43 21.425
9 26.295 26,900 28.104 29.559 21.477 23.372 21.391
12 26,295 26,962 28.181 29.72 21.672 23.658t 21.578
H 25.312 26,752 28.190 29.659 21.393 23.431 21.350
12 26.321 26.857 28.129 29.750 21.468 23.364 21.282
13 26.286 26.848 28.164 29.692 21.48S 23.408 21.3718
14 26,234 25.813 28.198 29.667 21.324 23.389 21.148
15 26.173 26.848 28.113 29.6258 21.129 23.2329 21.056
16 26.199 26.787 28,053 29.566 21.256 23.272 21.241
17 26.138 28.752 28.061 29.541 21.332 23.322 21.108
19 26.269 26.857 28.138 29.634 21.528 23.423 21.400
19 26.164 26.839 28.061 29.600 21,145 23.014 21.232
20 <26.208 26.795 28.095 29.642 21.332 23.514 21.851
21 26.164 26.760 28,155 29.57% 21.468 23.408 21.490
P 26.374 26.839 28.095 29.676 21.477 23.427 21.358
23 26.243 26.857 28.172 29.743 21.629 23.414 21.509
24 26.356 26.918 28.275 29.709 21.757 23.5873 21.944
25 26.199 26.7187 28.121 29.603 21.454 23.434 21.484
2 25.260 26.865 28.27% 29.709 21.791 23.581 21.970
27 26.321 26.874 28.1094 29.542 21.604 23.681 2t.19
28 26.190 26.693 28.250 29.726 21.689 23.448 21.593
29 26.3k5 26.988 28.173 29.634 21.545 23.4586 21.542
30 26.2895 26.0813 28.130 29.817 21.459 23.389 21.487
31 26,321 26.909 £8.909S 29.653¢ 21.672 23.648 21.903
32 26.382 26.997 28.164 29.684 21.613 23.498 21.55¢
33 26.19¢ 26.900 28.104 29.6590 21.443 23.406 21.610

Figure D1. (cont) Run 5, 6-25-93, Z0OC #1 (Raw Data)
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Scen Port Number
29 0 3 32
1 14.737 30.923 45.638 44.749
2 14.762 30.9983 46.601 44,775
3 14.720 30.854 46.647 44.653
4 14.812 31.068 46.R19 44.679
5 14.737 30.906 46.673 44.333
[ 14.762 30.966 46.707 44.246
7 14.754 309.974 46.759 44,177
f 14.754 30.957 46.724 44,229
9 14.754 30.957 46.586 44.220
10 14.762 ~ 30.923 46.759 44.307
iR 14.754 30.899 46.578 44.281
12 14.729 30.940 46.767 44.636
13 14.737 30.906 46.681 44.419
1A 14.762 30.957 46.750 42.3710
1S 14.795 30.940 45 .564 38.166
I 14.737 30.906 45.699 35.479
17 14.745 30.837 46.517 38.21@
18 14.779 39.889 46.564 43,152
L] 14.729 30.897 45.630 44,4114
2a ta.720 36.812 46.579 44,376
2t 14.712 30.972 46.526 44.25%
22 14.754 30.914 46,724 44.307
23 14,712 ° 30.837  46.6¢4 44107
24 14.762 30.914 46.767 44.177
25 14.687 30.803 465.492 44.012
26 14,737 39.906 46.621 44.072
27 14.745 30.863 46.612 64,203
29 14,762 30.872 46.5673 % .0
29 14.745 30.897 46.718 44,197
30 14.754 30.097 46.530 44.1186
3 14.720 30.794 45.878 44.038
32 14.770 29.837 A6.716 44,017
33 14.754 30.837 46.6RG 43.934
Figure D1. (cont) Run 5, 6-25-93, ZOC #l1 (Raw Data)
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w/so
Port Scan Number
1o " 12 13 14 15 [§]
1 313 213 W34 314 L2t3 .25 314
2 .308 .389 .309 .309 307 .309 .309
3 312 313 A2 L3R 312 3tA 32
4 317 .37 .315 317 317 .318 .3186
s . 341 .347 .331 349 34 .320 340
6 .399 . 406 .386 .497 .349 -373 .393
1 .4398 .441 .428 .440 . 440 .422 .431
8 .468 L4682 .457 .46 470 .455 .457
9 . 480 476 .478 .479 .480 .481 .475
19 .4986 . 492 .493 .492 . 583 .497 .49
11" .508 .506 .508 .H0o4 511 .513 .5eA
2 .519 .517 517 .515 .sin .826 517
12 827 .52% .825 520 827 .534 .526
14 .534 .532 .5 .58 .532 .540 .832
ts .539 .&40 L840 .47 .538 .54 537
16 544 543 544 .546 .S44 .946 .51
[ .56 545 n4a 548 h47 .549 T L
(L .549 .6541 S40 550 544 .548 Rl
19 .5%55 .5558 .55% .557 Be2 556 .S58
2 .55%7 L6556 .55k .559 .55% .554 .G56
21 .560 561 .55%9 LGB B33 .569 550
22 562 . 565 .583 .563 .06t .561 L5610
23 577 574 .574 .875 By 815 574
24 803 .605 .602 603 .603 A02 601
2 B3R 527 638 .636 .635 LR35 .B33

Figure D1l. (cont) Run 5, 6-25-93, ZOC #1 (Lower Blade
Pressure Distribution)
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The cascade loss coefftcient based on inlet
dynamic pressure as calculated using
mass sveraped guantitles as shown below.

Ptmal = 46.6594404933 PSINA
Ptmaz = 43.7543828952 PSIA
PL1-P1 = 31.9121497805 PSIA
Ttavg = 527.5 deg R

W_bar = .0910329645003

Figure D1.

Survey)

(cont) Run 5, 6-25-93,
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Data Prtnt (gt For 7oc # I

Run 8 g

Partnd betwenn samples (gec):
Sompia enjlactinon rata (H=):

Humber of samplas per

port:

Leunth of data run (sec3:
The scan typs jis:?
tHumher of scans’/traverses:
Incresent of traverse:

Atnospharic preasyre ts:
Tunne]l Pressure Ratio is:

.80

1000

fe

18.2)

3

33

D625 Inchas
14.71 psia
2.09439888983

. F1le2R13052%6

Scan Port HNumber
t 2 3 4 8 6 7
! 14.R14 14,4314 14 645 15,403 17.905 20.235 21,459
2 14.650 14.45% 14.626 14.938 16.876 19.273 20.926
2 14,641 14,422 14.626 i4.900 17.087 19.634 21.184
4 14.632 14.394 14.663 18.230 17.578 19.606 20.099
s 14,695 14.496 14,635 15.010 16.894 19.430 21,101
3 14.749 14.533 14.681 15.119 17.277 19.846 21.239
7 14.677 14.496 14.635 14.935 16.757 19.162 20.778
8 14.704 14.533 14.718 14.909 16.191 18.496 20.043
9 14.740 14.542 14.718 14,955 17.0314 19.587 21.000
10 14.740 14.561¢ 14.681 15.083 17.040 19.273 20.8%90
1" 14.677 14,533 14,663 15.919 18.912 19.624 21.203
12 14.767 14,505 14.709 14.99! 16.575 19.347 21.983
13 14.749 14,561 14,709 15,129 16.675 19.338 20.816
14 14,749 14.552 14.572 14.845 16.246 19,245 21.083
15 14,804 14.542 14.745 15,055 16.766 19.513 21.055
16 14.731 14.579 14.709 14,909 16.347 19,153 20.71S
7 14,767 14.561 14,718 15.065 16.912 19.8615 21.101
18- 14,722 14.589 14,727 15.183 17.122 20.013 21.561
19 14,795 14.505 14.681 15. 166 17.405 20.022 21.534
2 14,786 14.533 14.764 15,129 18.994 18,615 20.899
21 14,722 14.524 14.799 14,955 16.894 19.606 21.085
22 14.759 14.514 14.736 15.174 17.259 19.643 21.058
23 14.749 14.477 14.601 15,183 17.460 z0.027 21.313
24 14.695 14.547 14,736 16,119 . 17.177 18.5897 21.239
25 14.777 14.579 14,738 15.074 17.049 19.624 21.092
26 11,717 14.552 14,727 14.99) 16.547 19.29 21.019
27 14,749 14.514 14,736 16.10) 17.359 19.773% 21.405
28 14.813 14.635 14 .68 15.171 17,194 19,798 21.703
ra 14,796 14,496 14.690 15,200 17.350 19. eao M.276
30 14.6R8 14.561 14.718 16,046 11.976 19,507 M3
31 14.798 14,523 14.756 15,110 17.19% 19,421 9.779
2 14,787 14.598 14,745 1510 17.0us 1. A56 21.29%
33 14.795 14,598 14.773 15,220 17.4R7 19.919 21.048
Figure D2. Run 6, 6-25-93, ZOC #1 (Raw Data)
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Scan Port tumber
8 9 19 1 12 13 14
! 22.307 23.126 23.838 24.268 24.°779 25.e62 25.247
2 21.875 22.B57 23.404 24.064 <4.578 24.492v 25.418
3 22.226 22.905 23.510 24,126 24.594 25.0268 25.37%
4 21.8686 22.578 23.227 23.727 24.259 24.920 25.318
S 22.055 22.R17 23.518 24.055 24.506 24.973 25.152
6 22.118 23.047 23.827 24.:40 24.629 25.151% 25.409
7 21.803 22.631 23.333 23.922 24,426 24.857 25.435
] 21.3M 22.480 23.351 24.020 24.594 24.991 25.43%
9 21.920 22.86) 23.465 24,020 24.558 25.124 25.546
e 21.704 22.861 23.589 24.215 24.744 25.13% 25.5Q3
1 22.05% 22.861 23.562 24,153 24.R47 24.973 25.272
12 22.288 23.020 23.677 24.161 24.717 25,160 25.426
13 22.046 22.843 23.333 23.931 24.285 24.679 25.015
14 22.217 22.98% 23.465 24 .9K¢ 24,488 24.911 25.281
15 21.947 22.714@ 23.342 23.886 24.488 24.839 25.3%8
16 21.911 22.631 23.238 23.818 24.329 24.733 25.169
17 2'.866 22.666 23.318 23.913 24,482 28.946 25.366
18 22.442 23.058 23.624 23.9786 24.523 24.857 25.195
19 22.316 22,985 23.659 24.197 24.673 24.955 25.332
29 21.848 22.755 23.465 24,020 24 .5%4 26.133 25.558
2 22.019 22.843 23.57 24.037 24.6K4 25.000 25.478
2z 22.028 22.622 23.430 24.028 24.58% 25.080 26.375
23 22.09% 22.584 23.236 23.833 24.312 24.759 25.169
24 22.18¢ 23.251 23.862 24.312 24.920 25.151 25.5486
25 21.911 22.857 23.360 23.0824 24.400 24.929 25.349
26 21.958 22.719 23.580 24,064 24.567 25.035 25.358
27 22.073 22.728 23.465 24.135 24.629 25.142 25.555
2 22.1990 22.932 23.554 24.218 24.689 25.053 25.409
29 22.208 22..888 23.430 24.011 24 ,50h 24.964 25.37¢
30 22.19% 22.958 23.55%4 24,268 24.708 25.041 25,461
3t 21.875% 22.498 23.298 23,790 24.373 24.8171 25.272
32 22.379 23.085 23.8669 24.303 24.73% 25.178 25.529
33 22.127 22.604 23.271 23.901 24.461 24.948 25.428
Figure D2. (cont) Run 6, 6-25-93, ZOC #1 (Raw Data)
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Scan Port MHumber
15 16 17 18 k] 20 21
1 25.855 25.677 25.689 25.945 26.137 26.758 26.4458
2 25.687 25.720 25.961 26.049 26. 146 26.46R 26.424
3 25.511 25.703 25.825 25.954 26.229 26.380 26.467
4 25.564 25.921 25.995 26.144 26.279 26.354 26.390
5 25,511 25.729 25.800 25.929 26.213 26.267 26.433
6 25.767 25.660 26.012 26.195 26.354 26.415 26.501
7 25.705 25.991 26.072 26.264 26.338 26.547 26.560
8 25.573 25.816 25.833 26.092 26.213 26.380 26.475
9 25.775 25.938 25.987 26.066 26.229 26.442 26.348
10 25.740 25.869 25.978 26.144 26.245 26.309 25 . 441
1] #5.591 25.755 25.774 25.988 26.245 26.485 26.543
12 25.705 25.816 26.446 25.023 26.296 26.380 25.501
13 25.221 25.493 25.783 75.988 26.204 26.450 26.484
11 25.538 25.703 25.860 26.040 26.171 26.380 25.418
15 25.599 25.895 25.859 26.126 26.238 26.407 26.415
16 25.450 25.834 25.936 26.126 26.238 265.468 26.526
17 25.529 25.825 25.017 26.075 26.238 26.468 26.424
19 25.379 25.589 25.749 25.4945 ?6.962 26.370 26.475
19 25.591 25.756 25.944 26.040 26171 26.302 26.509
20 25.872 26.061 26.242 oK. 700 26.404 25.503 26.518
21 25.608  25.82% 25.808 26.914 26.137 26.229 26.416
22 25.661  25.81B 26.004 26.023 26.238 26.529 26.501
23 25.476 25.685 25.868 26.083 26.204 26.433 28.518
24 75.687 25.956 25.978 26.1649 26.313 26.424 26.594
25 25.661 25.895 25.995 26.204 25.363 26.564 26.594
26 25.591 25.904 25.97@ 26.992 26.213 26.503 26.441
Ry - 25,814 25.983 26.021 26.182 26.288 26.450 26.518
28 25.714 25.798 25.944 26.169 26.271 26.534 TH.441
29 2%.723 25.958 26.072 26.161 26.354 26.564 26.569
30 25,599 26,729 25.49149 25.963 26.324 26.573 25.637
31 25.626 25.860 25,961 26.092 26.248 26.585 6.441
32 25.687 25.974 26.079 26.187 26,321 26.538 26.520
33 25.662 25.930 25.981 256. 151 26.421 25.590 26.543
Figure D2. ({cont) Run 6, 6-25-93, ZOC #1 (Raw Data)
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Scan Port Number
22 23 24 25 26 27 28
1 26.420 27.024 28.278 29.802 22.129 23.847 22.094
2 26.586 27.067 28.372 29.8%2 22.189 23.722 21.918
3 26.578 27.041 28,295 29.e81 22.104 23.705 22.927
4 26.508 27.032 28.372 29.886 22.155 23.847 22.261
] 26.639 27,085 28,372 29.4836 21.798 23.789 21.733
6 26.69 27.269 28,509 3a.079 22.375 24.056 22.320
7 26.726 27.190 28.535 29.9687 22.256 23.814 22.0910
8 . 26.612 27.148 28.39Y 29.852 21.841 23.56% 21.678
9 26.499  27.085  2B.441  29.970  21.731  23.572  21.625
10 26.735 27.138 29.4086 29,938 22.987 23.95h 22.136
" 26.735  27.138  20.526 29,836  22.146  23.7R4  22.027
12 25.547 27.138 28.415 30.948 21.960 23.806 21.834
13 26.534 27.216 28.432 30.021 21.756 23.647 21.809
14 26.639 27.138 28.458 30.029 21.892 23.697 21.859
15 26.543 27.111 28,415 29.979 '1.824 23.622 21.650
16 26.612 27.225 28,475 30.079 22.112 23.989 22.236
17 26.738 27.243 28.544 30.096 21.985 22.881 22.119
18 26.639 27.085 28.424 29,928 21.858 23.847 21.968
k] 26.656 27.181 28,587 30.088 22.197 23.981 22.219
20 26.647 27.164 28,561 39.029 22.3@7 24.081 22.512
21 26.6044 27.129 28.484 29.987 22.036 23.822 21.918
22 26.726 27.243 28.578 30.113 21.985 23.806 22.094
23 26.508 27.094 28.458 29.920 21,722 23.672 21.666
P 26.700 27.225 28.535 29.945 22.231 23.906 22.127
25 26.805 27.304 28.689 30.063 22.477 24,077 22.337
26 26.717  27.2e8  28.501  39.029  22.@44  23.481  12.018
27 26.578 27.199 28.475 30.Q46 22.138 23.822 22.035
28 26.735  27.252  28.518  3@.08%  22.155%  23.964  22.11@
29 26.752  27.278  28.552  30.846  22.206  23.923  22.177
30 26.735  27.287  29.501  30.165  22.155  23.881  22.03§
31 26.691  27.198  28.492  39.084  22.155  23.914  22.127
32 26.578  27.313  28.621  30.706  22.299  23.931  22.37@
33 26.691  27.304  28.578  3@.172  22.172  24.005  22.279
Figure D2. (cont) Run 6, 6-25-93, ZOC #1 (Raw Data)
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Scan Port Humbia-
29 AL 31 2
1 14.799 30.977 46.749 44.924
2 14.932 21.038 46.758 44.959
3 14.807 31.945 46.595 'Y LT
4 14.040 31.1@5 46.683 44.820
5 14,840 3t.072 45,961 44.838
6 14.849 31.207 16,912 44.5@8
7 14.857 31,199 46.878 44.439
8 14.857 31.173 46.938 43,465
9 14.932 31.784 47 .066 14.673
) 14.099 .87 45,921 4. 525
" 14.PR5 21,199 46. 904 14,500
12 14. M85 21267 47.960 446D
13 14.890 31.224 47.0941 44,997
T 14.915 21.199 £7.075 14.638
15 14.8R5 31,156 £7.015 42.384
16 14,907 31.267 47.023 3e.502
17 14.941 31.267 47.135 35,900
18 14.974 3t.ign 46.912 0,594
19 14.890 31.7241 47.0893 43,754
z 14.915 31.204 46.9e9 11,7256
M 14.802 3tz a5, 965 44.768
22 14.915 31.259 17161 44.92@
23 14.974 31.207 46.998 44.830
24 14.874 3218 46.946 44.526
z5 14,915 31.250 47.992 44.586
2 14.924 21.250 47.176 44.612
2 14,932 31.199 47,092 14.526
2 14,915 31.233 47.109 44.543
29 14,924 31.224 7.109 44.586
30 14.915 31,22 47.1a9 A4.578
31 14.924 31.750 47.075 44 557
32 14,9409 31.199 17,169 44.560
33 164,924 31.276 17,169 44.595
Figure D2. (cont) Run 6, 6-25-93, ZOC #1 (Raw Data)
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Normatized Preceuras vs,

Paraent Thord

& 4
a
4} g
Ak E
2Fr p
AF p
L] Lrvomae ook o «meeres [} i i L [ [N 1
| 1 .1 A K. ] K ] R K ] K. ] b}
xo 4
Port Scan Mumber
19 " 12 13 14 15 16
1 .314 313 314 318 .33 315 313
2 .310 .319 .308 .319 .399 .309 .310
3 .313 313 .313 .313 312 L34 313
] .321 .320 .319 .32 .315 .320 317
5 .363 .361 .352 354 .28 .357 .348
6 LA .48 .41 1k .409 .A1S .407
7 . 445 .452 . 448 443 .448 .448 .44
2 483 .A78 474 .459 A72 467 AE6
9 .4an7 .4@7 .499 .488 .408 .40 .A81
) .503 .57 .503 498 .498 A9 494
1t .56 518 .513 509 .51t .&@r . 506
12 .527 525 .528 516 .520 521 517
13 .536 822 .535 .57S .52 .50 .526
14 .544 .539 .540 532 537 .539 .535
15 .549 .546 548 635 .542 544 .541
16 .551 .549 .549 .542 .546 6% .549
17 .554 .S50 .553 .548 .550 .55 .552
18 .557 .554 .553 .552 .553 .556 .G56
19 .558 .560 .559 .557 .S58 .55A .558
20 .562 .GES ) .SB2 .56 G67 .5R3
21 .564 .S66 .563 .563 .SE! 662 .564
22 .570 .570 .566 .564 .S66 GBS 566
23 .578 .579 .577 579 .576 877 .57
24 .6@5 .608 .04 .608 .605 604 .606
25 .638 .538 .638 .638 .638 637 .540
Figure D2. (cont) Run 6, 6-25-93, ZOC #1 (Lower Blade

Pressure Distribution)
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lotal Prassure (peia)
The cascade loss ceosfficient based on {nlet
dynamic pressure as calculated using
mases averaged quantities as shown below.
Ptmat « 46,9917083853% PSIA
Ptma2 = 44,1371573747 PSIN
Pt1-P1 = 32.1020969357 PSIA
Ttavg = 527 dag R
V_har = 0809210139856
Figure D2. (cont) Run 6, 6-25-93, ZOC #1 (Impact Probe

Survey)
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Deta Print Out for Zoe ® |

, Run & 7

Period batween samples (sec): 001
Sample collection rate {(Mx):
Numbar of samples per ponrt:?
Langth of date run (sac):

The scan type

is?

Number of scans/traverses:

Increment of traverse:

1000
1]
19.23
3

33

. F11eZR1308257

.@625 Inches

Atmospheric pressur= is: 14.71 psia
Tunnel Pressure Ratio 1s: 2.1853521385
Scan Port Number
1 4 3 4 [ [ 7
{ 14.875 14,784 14,824 15.097 17.208 20.008 21.588
S 14.838 14.664 14.807 15.170 16.843 19.158 20.589
k4 14.970 14,673 14.843 15.189 16.862 19,075 20.892
14 14.875 14,873 14.8285 15,060 16.578 18.789 20.423
S 14.838 14,6592 14.834 15.128 16.6789 19.408 21.179
6 14.947 14.6892 14.8%98 15.079 16.350 18.931 20.561
7 14.920 14.683 14.843 15.033 16.029 1B.457 20.2'"
8 14.929 14,70t 14.907 15.8678% 16.423 18.828 20.691
9 14.855 14.646 14.852 15.170 16.4608 18.604 20.395
19 14.838 14.646 14.834 15.033 16.323 18.928 20.12
t 14.911 14,701 14.852 14,987 16.085 ig. 955 20.921
12 14.902 14.636 14.871 15.033 16.048 18.0048 19.630
13 14.884 14.609 14.788 15.097 16.332 18.549 20.211
14 14.829 14.701 14.816 1€.180 16.304 18.946 20.9%85
5 14.829 ' 14.692 14.862 15.216 16,670 18.863 20.662
16 14,885 14,8636 14,816 14,941 16.277 19.149 20.8B66
17 14.856 14,6509 14.852 15.024 15.97% 18.001 21,345
18 14.911 14.65% 14,779 14,932 15.838 18.272 20.543
19 14.893 14.758 14.798 14,923 16.231 18.364 20.340
2 14.829 14.673 14.798 15.042 16.048 18.420 20.377
21 14.884 14,599 14.825 15.a15 16.039 18.651 20.2%7
22 14,956 14.710 14,898 15.051 16,304 18.945 20.5A3
23 14,829 14.552 14.843 15. 078 16.651 19.066 20.774
24 14.884 14.636 14,816 15,005 16.396 19.371 21.124
25 14.856 t4.636 14.825 15.170 16.478 18.771 20.829
26 14,865 14,683 14.843 15.879 16.414 18.872 20.468
27 14,929 14.673 14,798 14.905 15,729 18.466 20.368
28 14,902 14.636 14,770 15.143 16.505 19.918 28.617
29 14,884 14.6536 14,816 15.317 16.953 19.805 21.391%
30 14,884 14.692 14,871 15.033 16.368 18.641 20.59
31 14,902 14.683 14,816 15.262 16.414 18.715 20.450
32 14.865 14.720 14,043 15.024 165.432 19.029 20.891
33 14,884 t4.701 14,880 15.118 15.44) 18.89¢ 20.691
Figure D3. Run 7, 6-25-93, ZOC #1 (Raw Data)
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Port Huriher
Y 1) 11 [ 13 14

23,167 23.7687 24.413 24,667 35.463 25.595
22.22 22.346 23.758 24,249 24,042 25.296
22.795% 23.423 24.1e9 24.53) 25.00R 25.3290
22.733 23.873 24.224 24 .R04 A5.276 25.58582
22.972 23.741 TA.204 24.830 25.347 25.629

£2.821 23.861" 24.331 24,938 25.347 25,827
23.158 23.785 24.472 24,839 25.267 25.416
22.627 23.352 23.941 24.843 24.795 24.996

22.290 22.982 23.480 24.27% 24.758 25.296
22.78% 23.475 24.138 24,777 25.267 25.646
22.910 23.476 24.047 . 24,513 24.910 25.262
22.995 22.4990 23.843 21.425% 24,897 29.270
22.459 22.096 23.845 24.4186 24.897 25.279
23.018% 23.75@ 24.277 24.751 25,1714 25.441
22.574 23.264 24.100 24,513 L0827 25.441
22.938 23.661 24.269 24.819 25.151 25.364

23.22 23.741 24.260 24,820 25.124 25.493
22.733 23.229 23.879 24,478 £4.955 25.25%3
22.591 23.449 23.959 24.57% 25.0997 25.356

22836 23.370 24.074 24.478 24.857 25.e408
22.237 23.140 2%.996 74,498 24.4987 2%.398
22.788 27.573 24.357 24.874 25.392 25.741
22.706 23.423 24.204 24.777 75.222 25.544
23.149 23.847 24,463 24.848 25.249 25.484
23.229 23.873 24.45% 24.849 25.195 75.535
22.848 23.502 241 24.619 25.142 25.373
22.653 23.564 24.929 74,897 26.017 26.4186
22.768 23.555 24.193 24.698 25.249 25,655
23.149 23.847 24,387 24.839 D6.142 25,484
22.6%0 23.520 4218 24,725 N33 25.475
22.910 23.564 74.348 24.769 265,231 25.450
22.742 23.467 24,145 24.672 75,097 25.5681
22.627 23.220 23,985 74,460 25,006 26,441

Scan
8
t 22.583
2 21.590
3 2.106
4 21.781
s 22.323
3] 21.763
7 22.160
8 21.817
9 21.873
10 .97
Tt 22118
12 21.156
t3 21.355
14 22.233
15 21.898
16 22.052
17 22.495
18 21.745%
19 21.699
2 21.808
21 21.518
22 20.708
23 22.170
24 22.387
25 22.206
2 21.835
27 21.735
28 22,133
79 22.4%88
30 21.9285
31 21.934
32 21.998
33 21.943
Figure D3.

(coht) Run 7, 6-25-93, zZOC #1 (Raw Data)
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Shnn Por t Humber
15 16 17 L] 19 20 2

| 25,352 ~6.065 26.009 26.341 26.529 z6.645 25.68%
Py 25.7%0 25.943 26.221 26.212 28.579 a6 715 26.711
3 25.697 25.925 26.1386 26. 160 26.42@ 26.6P0 26.745
4 25,750 25.99% 26.178 268.221 26 .R54 26.59> 26.872
5 25.934 26.05K 26.2 26.272 26.637 26.504 26.792
f 25.759 25.9a8 26.136 268.195 26.554 26 .566 26.583
s 25.R45 25.846 25.957 26.06S 25.370 26.436 26.617
f 25.345 25.627 25.863 25.948 26.412 26.435 26.617
9 25,724 25.99% 26,136 26.229 26,528 26,958 26.6561
1@ 25.943 25.179 26.2%5 26.272 26.420 26.549 26.594
I 25.609 25.794 26.017 2h.270 26.448 2F.488 26.626
12 25.627 26.05% 26.110 6.029 2B.445 26.514 26.528
13 25.49% 25.855 26.000 G.or3 28.261 26 .6oG 7h.58x%
e - 25.671 ¢5.78% 25.914 26.022 268.495 2h.444 JR.6@8
15 25,820 25.96¢0 26,085 26.224 26.478 $6.57% 6.643
1 25.6836 25.776 25.838 28.186 26,211 26.508 26.583
17 Z5.6845 - 25,918 25.914 26.074 76.336 26.549 25.626
18 25.513 25.732 25,008 26.003 =6.329 26.479 26 .566
19 25.636 25.75% £5.991 25.9488 26.329 26 . 467 26.518%
pdl 25.407 25.724 25.991¢ 26.022 26.44% 26.514 26.651
21 25.636 25.934 25.93) 26.186 28.487 26.519 26.728
% 25.917 26.0865 26.264 26.25% 26.4789 26.514 26.74%
2 25.794 25,951 26.093 26.117 26.412 zh.427 76.634
2 25.724 25.890 26.008 26.134 26.420 26.601 26 .660
25 25.776 26.065 26.221 26.201 2R.537 26.549 26 .6509
25 25.697 25.846 26.034 26.182 26.545 26.558 26.748%
27 25.565% 25.811 25.948 26.048 26.311% 26.471 2k .694
29 ne.9M7 26.039 26,136 26.229 26.437 26.188 26.549
29 25.697 25,864 25.965 26.108 26.3886 26.471 26.720
30 25.609 25.767 76 .000 26.057 26.412 26.540 2R.694
21 25.732 25.908 26.02% 26.203 26.462 26.627 26.626
32 25.794 26.048 26.136 26.272 26.587 26.601 265.847
33 25.697 25.090 75.110 26,212 26,412 2R.6732 268.779
Figure D3. (cont) Run 7, 6-25-93, ZOC #1 (Raw Data)
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Scan Port Numhar
22 23 24 25 26 27 28
1 27.084 27.499 28.953 30. 266 22.076 23,4920 22.069
2 27.07%9 27.5%1 29.049 30.304 22.059 23.890 21.718
3 27.031 27.472 28.972 30.°24 21.704 22.65R 21.434
4 27.911 27.596 29.023 30,342 22.363 24.201 22.495
S 26 . 996 27.499 29.006 36.249 n2.m7 24,0087 21.960
6 27.014 27.429 28.945 30.2588 22.042 23.907 22.927
7 26.891 27.332 28,998 30.1X1 21.704 23.82) 21.7514
a 27.9049 27.516 29.049 30.37% 21.886 23.856 21.835
9 26.988 27.376 28.869 30.148 21.915% 23.948 21.726
10 26.874 27.A58% 28.981 30.243 22.02% 23.932 21.96%9
" 26,865 27.429 28.878 30.173 21,746 23.857 21.659
12 26.883 27.490 28.991 30.29 21.594 23.696 21.392
13 26.918 27.358 28.912 39.207 21,7486 23.922 21.885
14 26.953 27.350 28.869 3B.129 21.852 23,731 21.509
15 26.970 27.42% 29.912 3a. 241 22.138 24.049 22.044
16 26.944 27.297 29.766 30.001 21.814 23.689 21.6Q1
17 76.891 27.297 28.938 30.114 21.67¢ 23.72 21.55¢
g 26,856 27.315 29.843 30.215 21.730 23.740 21.6683
9 26.9R8 27.332 29.929 30,182 21.670 23.739 21.543
2 26.798% 27,402 28.818 30,252 21.949 23.831 21.68%
21 27.049 27.516 29.083 30.317 22.0%0 22.973 21.3@2
22 26.918 27.490 728.921 36.241 21.882 23.765 21.618
23 26.935 27.437 28.929 30.131 21.788 23.723 21.718
24 265.996 27.472 28.843 308.224 21.86% 23.9%7 21.977
25 26.777 27.297 28.061 30.218 21.R96 23,773 21.793
P 26.926 27.315% 28.921 30,342 22.034 24.082 21.919
27 26.865 27.485 28.972 30.215 21.738 23.756 21.576
2f 26.953 27.42 28.989 30.291 22.194 23.990 22.019
rall 27.014 27.420 20,878 30.300 22.9076 24.007 72.102
30 26,708 27.499 28.953 30.249 21,9185 23.974 21.965%9
31 26.979 27.516 29.018 30.29¢ 21.4974 23.94¢ 21.4987
37 271385 27.569 28.9490 39.23° 22,267 nALQAD 22.991
33 26.961 27.472 29.032 30,274 21 .&B% 230887 1788

Figure D3. (cont) Run 7; 6-25-93, ZOC #1 (Raw Data)
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Secan Par-t Number:

29 30 2 32
i 14,999 31.579 47,302 4%.694
? 16,049 31.545 A7 .S6RK 15,677
3 14,97 31.493 A7.464 15,606
A 14.974 31.%545 47,481 45. 650
5 15,9044 31.519 47.623 AG. 421
6 14,966 31,476 17.1095 45,987
7 14.958 31.442 47,447 44.999
8 15.041 31,519 47.647 as. 22
9 14,943 31,442 47.319 45,17
19 14.933 31.442 47.327 45.0095
n 14,983 31.502 47,489 45.316
12 14,991 31.536 47.557 A5. 485
13 14,983 31.3283 47.319 45,412
14 14,966 31.4549 47.387 45.042
15 14.94) 31,408 47.404 42.813
16 14,958 71.400 47,254 38,387
17 14955 31.442 47 361 36.269
18 15, apn 31.434 47,387 39.2751
19 14,966 21,458 47.387 44.232
20 14.918 21,340 47407 45,374
21 14,958 31.442 47.489- 45,388
22 15.032 31.528 47.532 AS.412
22 14,974 31.442 47,3790 45.183
2 14,949 31.425 47,557 45,183
2 14.999 31,417 A7.421 - 45.042
26 14.966 31.417 A7.361 45,916
27 14.974 31.459 47,456 45.926
29 14.924 31.340 A7 481 44.994
29 14.924 31.303 47,395 44,972
3 15,816 31.442 47,361 44.981
2 14.974 31.502 47.515 A5.934
32 15.016 31,357 AT.413 44.9g|
33 16,049 31.507 47,649 45,969
ZOC #1 (Raw Data)

Figure D3. (cont) Run 7, 6-25-93,
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Horonlized Prassure ve. Percent Chord

' i A AJ —y Y—————
9
£ 13
118
)
- S
[
4
23
2F
.t
. . . . —— R . —
[ ] | 2 : ] 4 9 E 1 7 . R
ns/e L
Port Scan Numher
10 " 12 13 14 15 16
1 314 .34 313 315 313 .33 11
2 .309 .310 .30 .309 .31 .310 .31
3 313 313 .33 313 313 .3 .34
4 .318 .31 .38 .39 .32 .32t .318
5 345 .339 .337 345 344 .362 244
6 400 .399 .379 .392 498 .338 T
? 442 .44t a3 .427 .443 436 442
) 467 486 .45 .45} .489 . 462 467
9 481 482 468 .475 486 476 .488
10 .498 .94 .493 .408 .501 491 .50
" 518 .506 .50) .505 812 .5e8 513
12 .528 .616 .51 816 .§22 517 521
13 .53 .825 .523 .66 .638 .52 5§32
14 .542 .532 531 .S34 .§37 .§37 537
15 648 .539 .539 .539 .84z .545 543
13 .553 .543 .548 .54G .544 .549 645
17 .585 .548 .549 .549 547 .550 547
18 .555 .552 652 551 .548 .553 554
19 .658 .557 .S58 L5587 .559 .559 .S58
2e .S61 .588 1558 .GEQ .558 1 .SE1
2t .S64 .661 560 567 .562 .562 .S62
22 568 566 .565 .563 .569 .559 579
23 .580 .570 .578 .578 877 .579 .578
2 812 .608 .E09 &1 .609 610 609
25 ‘639 .635 .63?7 638 .636 .838 637
Figure D3. (cont) Run 7, 6-25-93, ZOC #1 (Lower Blade

Pressure Distribution)
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Totul Pressure (peain)
The cascade loss coefficient based on inlet
dynamic pressure a8 cslculated using
mass averaged quantities as shown below.
Ptmal = 47.434658903 PSIA
Pitma2 = 44.6821459885 PSIA
Pt1-P1 =« 32.4533898039 PSIA
Ttavg = 529.5 deg R
W_bar =~ .0848143422688
Figure D3. (cont) Run 7, 6-25-93, zOC #1 {(Impact Probe

Survey)
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Data Frint Qut for 2oc t |

, Fun &

8 , FileZR1306258

Pariod betusen samples (sec): .0030.}03030303
Sample collection rata (Hz): '
Nunber of samples per pert:
Length of data run (saec):

The scan type is?
Number of scans/traverses:

Incrament of traverse:

Atmospheric pressure is:
Tunnel Pressurs Ratio is:

330

18

k1)

3

33

0625 Inches
14.71 psia
2.0987296513

Scan Port Number
1 2 3 4 5 8 7
1 14,846 14.631 165.040 15,256 16.63% 19.896 21.207
2 14,828 14.649 15,989 15.201 17.284 19.868 20.885
3 14.819 14.603 15.819 15.017 18.921 19.516 20.766
4 14,792 14.547 16,881 14.981 18.230 19.526 ° 20.685
5 14.755 14.593 18. 861 15.192 17.030 19.720 20.99
6 14,703 14.528 15.872 18.063 18.493 19.184 20.702
7 14,755 14.584 15.925 14.940 16.121 18,481 19.921¢
) 14.919 14.584 15.95! 14.999 16,521 19,221 20.913
9 14,774 14.603 15.881 14.944 16.366 19.20% 21.832
" 14.937 14.549 15.907 14.935 15.8566 18.539 20.380
" 14.810 14.584 15.943 14.972 16.366 19.322 ?1.056¢
12 14.828 14.540 15,960 15,256 16.712 19.6500 20.573
13 14.837 14.593 15.898 14,982 16.203 18.620 20.1590
14 14.801 14.556 15. 95t 16.219 16.9082 19,443 20.784
15 14.955 14.568 15,934 15.100 16.748 19.825 20.619
16 14,819 14.575 15,925 15.927 16.330 18.805 20.72@
17 14,755 14.547 15,854 165.054 16.293 19.833 20.499
18 14.755 14.584 15.898 14.918 16.157 18,990 20.996
19 14,692 14.547 15.872 14.881 16.248 18.999 20.674
20 14.774 14.612 15.907 14.944 16.2%57 19.212 20.821
21 14,774 14.556 165,916 15.054 16.530 19.424 29.619
22 14.765 14.621 15.934 15,256 165.584 19.304 720.858
23 14.755 14.621 15,890 14,999 15.148 18.537 00.582
24 14.755 14.519 15.838 14.990 16.RE6 18.808 20.315
25 14.746 14.584 15.828 15.118 16.684 1a.101 ?0.646
26 14.819 14.575 15.890 16.0%4 18.A11 19,9414 21.317
27 14,955 14.556 15.916 15.@17 16.448 18.87% ~0.55Y%
z 14.755 14.584 16.881 14.0185 16.457 19. 386 20.509
29 14.792 14.603 15.883 15.054 16.994 19,664 21.170
30 14,792 14.538 15.834 15.302 17.239 19.886 20.821
3 14,755 14.503 15.943 15.027 16.521 19.156 20.729
32 14.918 14.677 15.998 15.155 16.984 19.692 29.637
33 14.837 14.658 15.996 15.339 17.202 19.498 20.591
Figure D4. Run 8, 6-25-93, ZoC #1 (Raw Data)
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Scan Port Number
8 9 10 t 12 13 14
ot 21.981 2.77% 23.488 24.237 24.776 25.121 25.41§
2 21.837 22.837 23.R/39 24.352 24.741 25.239 25.389
3 21.028 22.757 23.568 24.370 24.635 75.005 25.116
4 21.828 22.616 23.320 24.353 24,873 25.175 25.381
s 22.07i 22.748 23.205 27.829 24.371 2¢.979 25.424
8 21.e82 22.757 23.365 23.802 74,160 25.0FR 75,441
7 21.423 22.872 23.329 24,282 24.828 25.7247 75.321
8 21.77 22.510 23.267 24,095 24.582 25.045 25.295
9 22,350 23,111 23.418 23.65) 24,142 24.925 25.405
L) 21.747  22.582 23.152.  .23.811  24.41§ 24.952 25.073
1] 22.188 "22.678. 23.312. - 23.740 24,318 24.844 25.022
12 21.495 22.509 22.931 - 23,740 z4.318 25.059 25.415
'3 21,585 22.686-  23.328- 23,829  24.468 25.193 25.201
14 21.954 22.722 23.418. . 24,008 24.309 25.014 25.313
15 21.3986 22.005 22.82% 23.846 24.635 25.229 25.227
16 22.269 23.270 23.373 .23.642 24,239 24,961 25. 441
17 21.954 22.846 23.329 . 23.998  24.547 25.023 25.150
18 22.188 22.849 23.3da 24,104 24,626 25.068 25.022
19 21.927 - 22.77% 23.701 24,299 24,600 25.032 25.330
2 21.999 . 22.748 23.294 23.988 24.503 25,104 15.287
2 21.927 22.6514 23.47 74.024 24 .662 25.13% 25,295
22 21.909 22.695 23.267 24.851 24.538 25.291 25.278
23 21.783 22.740 23.179 23.802 74,424 24,979 25. 201
P 21.414 22.368 23.444 24.459 24,697 26.272 25.330
2 21.828 22.448 23.285 3.990 24.283 24.934 25.475
26 22.170 22.74@ 23.329 23.989 24.380 24.791 25,418
27 21.648 22.757 23.639 22.9726 24.4%9 24.928 25.338
2 21.540 22.837 23.692 24.25% 24,500 25.17% 25.29%
29 22.467 23.708 23.630 24.122 24.494 25.041 25.398
z0 21.738 22.563 23.453 24.995 24.526 25.247 25.263
31 22.161 23.482 23.73h 24.299 24,509 25.050 25.210
32 21.504 22.527 23.409 24.798 24,785 G, A4 25.407
33 21.834 22.324 23.409 24.47% 24.891 25. 1% 25,167
Figure D4. (cont) Run 8, 6-25-93, ZOC #1 (Raw Data)
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Scan Port Humber
1S 16 17 19 19 20 21
f 25.766  25.845  25.909  26.849  26.247  26.473  26.513
2 25.669  26.929°  26.148  26.983  26.263  26.251  26.48%
3 26.634  .25.635  25.875  26.086  26.172  26.376  26.400
4 25,757  25.967 - D06.090  26.126  26.355  o6.5A7  2B.570
5 25.678 ° 25.578  25.866  26.109  26.205  26.4% 26.638
6 25.669  25.862  25.977  26.86F  26.263  25.394  26.434
7 25.431 25.617  25.935  26.849  26.097  26.492  26.43¢
g 25.431  25.512  25.841  26.8@6  26.188  26.368  26.442
9 25.757  25.853  25.918  26.006  2B6.155  26.394  26.494
1o 25.334  25.852  25.977  26.883  26.197  26.3668  26.519
1t 25.361 25.468 25.730 25.963 26.072 25.39 26.613
12 25.563  25.705  25.875  25.945  26.180  26.473  26.502
13 25.475  25.661  26.045  25.066  25.263  26.499  26.477
14 25.59@ 25.818 25.943 26.118 26.222 Z26.31k 26.596
15 25.396 25.599 26.063 26.135 26.247 26.403 26.562
16 25.748 25.985 26.028 26.040 26.380 26.473 26.528
17 25.328 25.500 25.909 76.006 26.205 25.368 26.45¢
18 25,343 25.757 25.866 25.902 26.155 26.351 26.494
19 25.537  25.731 25.87%  25.837  26.147  26.184  26.400
20 25.616  25.775  25.849 25,7990  26.185  26.316  26.57@
21 25.626  25.827  25.977  25.98B  26.222  26.28Y  25.400
2 26.546  25.827  25.952  25.937  26.272  26.333  26.434
23 25.66%  25.783  25.952  26.144  26.208  26.412  26.442
24 25.660 25.915 26.037 26.135 26.313 26.412 26.477
25 26.678 25.'748 25.969 25.902 26.138 26.4903 26.494
26 25,722  25.722  25.875  25.954  26.122  26.307  26.415
27 25.663  25.818  26.820  26.875  26.188  26.535  26.587
28 25.625  25.766  25.918  25.842  26.268  26.491 26.545
29 25.511 25.853 © 25.994  26.135  26.1B3  7G.386  26.357
a 25.775  26.037  26.182 26,118 26.18@0  PR.43 26,383
31 25.713 25.810  25.866  26.092  26.447  U6.613  26.68Y
32 ?5.55) 25.871 25.894  26.843  2R.272 IK.43% PR.GI3
33 25.704  25.853  26.011  26.@83  26.213  26.5961 26.579
Figure D4. (cont) Run 8, 6-25-93, zZOC #1 (Raw Data)
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Secan Port Number
22 23 24 28 . - 26 27 2@
1 26.824 27.3@2 28.623 30.206 21.709 T3.087 21.578°
2 26.579 27.267 28.726 20.080 22,040 23.879 22.081
3 26.596 27.250 29.658 30.071 21.782 23.704 21.796
1 26.710 27.267 28.726 30.147 22.169 23.813 21.914
5 26.623 27.066 29.478 29.970 21.845 23.896 21.922
6 26.763 27.278 28.623 30.029 21.845 23.562 21.620
7 26.666 27.302 28.580 30.071 21.972 23.829 21.662
8 26.684 27.26% 28.594 30.038 21.904 23.R4R 21.905
9 26.728 27.25@ 28.503 28,937 21.904 23.796 22.157
10 26.666 27171 20,6480 39.929 21.752 23.67M 21.8486
1 26.885 27.390 28.588 30.097 22.312 23.988 22,174
12 26.562 27.127 28.418 30.055 21.565 23.788 21.956
13 26.728 27.390 286.698 = 3e0.82%9 21.921 23,948 22,224
14 26.623 27.162 29.4d9 29,896 21.531 23.679 21.821
15 26.684 27.276 28,701 30.114 21.896 23.€29 21.897
16 26,675 27.241 28.572 30.055 2f.786 23.854 21.830
17 26.430 27.189 28.538 30.929 21.904 23.879 22.023
18 26.719 27.224 28.478 29.920 2t.438 23.462 21.494
19 26.827 27,104 28.480 30.004 21.691 23.704 21.720
20 26.717 27.241 28.482 30.004 21.760 23.679 21.653
24 26.597 27.197 28.503 29.996 21.930 23.729 21.787
22 26.562 27.191 28.548 30.971 2t.811 23.896 22.107
23 26.586 27.2%9 28.503 30.029 21.9214 23.779 21,712
2 26.492 . 27.075 28.469 29.962 21.524 23.637 21.494
25 26,701  -27.206 28.555 29.979 21.650 23.579 21.569
26 26.710 27.197 28.623 30.038 22.244 23.939 22.056
27 26.701 27.276 28.503 30,004 21.955 23.67! 21.754
2 26.736° 27.136 28,555 30.029 22.01% 23.913 21.939
23 26.649-°  27.154 28.555 29.996 21.820 23.9836 22.056
30 26.67% 27.276 28.623 30.013 21.947 23.8”54 21.004
31 26.6824 27.390 28.598 30.071 22.100 23.896 21,998
32 26.808 27.267 28.615 30.028 21.939 23.845 21.9319
33 26.833 27.320 28.641 30,123 21.998 23.712 21.922
Figure D4. (cont) Run 8, 6-~25-93, zZOC #1 (Raw Data)
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Scan Port Number
29 - 30 31 32
| 14,985 31,449 47.406 45,283
2 14.968 31.347 47,278 45.263
3 14.935 31.372 47.321 45.957
"4 14.876 31.261 47.193 44,920
S 14,926 31.287 47.178 44.529
6 14,968 3,312 47.176 44.629
7 14.918 31,261 47.210 44,629
o 14,935 - 31.244 47.330 44,672
9 14.918 31.278 47.202 44.680
19 14,943 31.330 47.295 44,792
1" 14.943 31.304 47.168 44,715
12 14.951 31.321 47.338 44.937
13 14.926 31.287 47.321 44,723
14 " 14.960 31.252 47.304 42.663
15 14,993 31.347 47.389 38.412
16 14,977 31.304 47.321 36.082
17 14.977 31.355  47.219 38.010
g 14,943 31.235 47.270 43.991
t9 14.926 31,244 47,099 44.589
20 14,886 31,175 *© 47,091 H“M.75
A 14,826 31.287 27,142 44,792
22 14.868 31.218 47.193 44.586
23 t4.919 31.295 47.116 44.518
24 14,943 3t.244 47.218 44.569
25 14.926 31.261 47.236 44.603
25 14,926 31.284 47,9 44.486
27 14,919 31,150 47.238 41,450
28 14,960 31.235 47.253 44,106
29 14,893 31.244 47.133 44,423
30 14,918 31,041 47.082 44,483
31 14.91¢ 31.218 47.279 44.528
32 14.943 31.312 47.312 44 696
33 14.893 31.279 47.3231 44, 642
Figure D4. ({cont) Run 8, 6-25-93, ZOC #1 (Raw Data)
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Hormnlized Preasure ve, Percent Cherd
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K]
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d o
o
“t ]
Al
21
N
» L A et = 4 L b b e ——
] A 2 K] . K} K1 1 '
w/a .
Fort Secan Humber
19 11 12 13 14 (1 18
1 314 - 314 313 314 312 A1y 13
2 JXte .309 .309 .303 .308 397 .309
J .336 .38 337 .236 327 . 336 .3%7
4 316 317 .322 .318 3322 319 n
s 331 347 L3583 .342 .357 .353 .345
L1 394 L4109 414 .393 RERA 412 .397
7 A3 . 445 ,43% 426 439 A3 .43R
;] 460 470 . 454 . 4586 .464 451 .47
9 <477 A8 .476 .479 .48@ .AR4 .492
1a .499 A9 .40 .433 .495 .402 .47
" .503 503 51 504 507 LG03 .S00
12 811 616 514 517 RIR) .52e 812
13 .528 827 .629 832 .529 K32 527
14 530 .530 837 .533 .828 532 .638
15 .536 538 540 .839 541 536 .S44
16 .542 5409 .S43 .542 546 .540 .54%
17 549 .546 .547 .5%0 548 .550 - ,550
R .551 .550 .548 551 .852 551 550
19 .554 .553 553 554 .554 .554 .57
28 558 .559 .5%9 550 .556 .557 .559
21 - .861 .564 .56@ 18.3:15) 562 L6560 .561
22 564 570 LGR1 565 .SR3 .56 .564
2 574 .5R1 .573 579 .574 576 .8576
24 .G@6 .65 600 604 L@t .6@B .60
25 .635 638 .635 .B35 634 LR35 L6355
Figure D4. (cont) Run 8, 6-25-93, 20C #1 (Lower Blade

Pressure Distribution)
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Varticle Distance lraversed vs., Ft
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The cascade loss coaffictent basad on inlet
dynamic pressure as calculsted using
mass averaged gquantitiss as shoun halow.
Ptmal = 47,2328398505 PSIA
Pima2 = 44.1771154835 PS!R
pPLi-Pf = 32,3006671173 PSiIA
Ttavg « 525 deg R
W_bar = .0946334747797
Figure D4. (cont) Run 8, 6-25-93, zZOC #1 (Impact Probe

Survey)
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Nata Print Qut for Zoc & 2
Farjod betuesn samples (sec):®
Sample coliection rate (Hz )t
Humber of samples per port:
Length of date run (sec):

The scan type ist
Number of scans/traversaas:
Increment of traverse:
Atmospheric pressure {s:
Tunnel Pressure Ratio is:

, RBun 83

. 001

1000

19

10.23

3

33

2625 Inches

14.78 psia
1.00014053088

. FileZR2311021

Scan Port Number
1 2 3 A S [ 7
1 27.539 27.895% 27.6186 27.365 27.340 27.389 27.450
2 27.649 27.848 27.616 27.323 27.43% 27.56%S 27.490
3 27.758 27.941 27.681 27.323 27.388 27.477 27.546
4 27.649 27.895 27.681 27.450 27.388 27.389 27.498
S 27.593 27.801 27.68¢ 27.407 27.481 27.521 27.546
6 27.431 27.662 27.616 27.323 27.294 27.389 27.546
7 27.706 27.942 27.748 27.448 27.388 27.433 27.642
8 27.539 27.895 27.516 27.49 27.528 27.34S 27.546
9 27.487 27.848 27.745 27.365 27 294 27.346 27.642
10 27.485 27.89% 27.616 27.49N 27.5:8 z7.3189 27.642
] 27.649 27.895 27.616 27.450 27.435 27.346 27.498
12 27.540 27.616 27.616 27.196 27.294 27.345% 27.450
13 27.378 27.988 27.616 27.4@7 27.481 27.477 27.642
14 27.595 27.942 27.681 27.322 27.341 27.345 27.698
113 27.7%7 27.941 27.68¢% 27.533 27.438 27.434 27.402
18 27.327 27.663 27.616 27.322 27.387 27.345 27.306
17 27.377 27.709 27.616 27.36% 27.435 27.3)1 27.498
18 27.376 27.7%6 27.616 27.492 27.388 27.433 27.546
19 27.59S 27.848 27.616 27.407 27.481 27.477 27.594
2 27.48% 27.968 27.618 27.323 27.388 27.345 27.642
21 27.486 27.709 27.616 27.407 27.388 27.301 27.498
22 27.430 27.8@2 27.616 27.533 27.388 27.34E 27.5%4
23 27.549 27.988 27.616 27.449 27.387 27.389 27.738
24 27.431 27.902 27.616 27.366 27.294 TR 27.459
25 27.594 27.802 27.616 27.450 27.387 c7.077 27.498
26 27.539 27.755 27.6186 27.322 27.341 27.389 27.450
27 27.214 27.6186 27.616 27.238 27.246 217.301 27.306
28 27.486 27.708 27.616 27.407 27.248 27.389 27.690
29 27.895 27.849 27.6186 27.449 27.434 27.389 27.306
30 27.430 27.895 27.616 27.365 27.397 27.389 27.594
E]) 27.6549 27.942 27.818 27.366 27,348 27.348 27.354
32 27.322 27.709 27.618 27.238 27.341 27.257 27.258
33 27.594 27.882 27.618 271.110 27.294 27.16% 27.354
Figure D5. Run 3, 11-2-93, ZOC #2 (Raw Data)
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Scan _ Port Number
e 9 10 ' 12 13 14

' 27.301 27.841 27.216  27.859  26.843  27.782  27.840
2 27.522  27.892  27.391 27.938  26.782  27.838  27.942
3 27.3@1 27.843 27,39t  27.859  26.782  27.950  27.89!
4 27.390  27.892  27.391 27.978  26.721 27.782  27.891
5 27.389  27.843  I7.399  27.938  26.72| 27.725  27.89)
6 27,478  27.794  (7.52} 27.899  26.782  27.725  27.89)
7 27.478  27.843 27,347  27.938  26.72! 27.725  27.789
8 27.399  27.892  27.478 27,899  26.721 27,725  27.89
9 27.390  27.745  27.39) 28.917  26.721 27.72 27.891
10 27521 27.892  27.435 - 28.857  26.721 27.725  27.891
" 27.6522  27.843  27.260 . 27.978  26.72! 27.77%  27.891
12 27.346 .27.892  27.398  27.740  26.721 27.725  27.789
13 27.433 27.843 27,436 ~ 264918 26.721 27.725 27.840
14 27.433 27.991 27.478 27.839 26.7214 27.725 27.891
15 27.522  27.843  27.3¢3  28.018 26,782  27.725  27.894
16 27.399 27,941 27.433  27.899  26.721 27.725  27.891
17? 27.345  27.843  27.435  28.m18  26.721 27.782  27.891
18 27.399  27.794  27.478  27.899  26.72! 27.725  27.891
19 27.522  27.745  27.347  27.938 276,72l 27.725  27.840
2@ 27.399  27.843  27.478  27.893  26.721 27.72%  27.891
7 27.345  27.745  27.478  27.859  26.72| 27.725  27.891
22 27.3%0  27.843  27.348  27.978  26.721 27.725  27.891
23 27.3M 27.941 27.347  27.899  26.72I 27.725  27.89)
24 27.434  27.892  27.609  27.978  26.729 27,72 27.891
25 27.390  27.798 27.521 27.938  26.721 27.72%  27.891
2 27.388  27.843  27.434  28.017  76.721 27.72° 27.89
27 27.346  27.645  27.303  27.820  76.721 27.725  27.89t
2 27.433  27.745  27.347  27.978  26.721 27.72 27.789
29 27.388  27.794  27.347  27.898  25.72Z! 27.725  27.891
30 27.434  27.745  27.3@4  28.m17  26.72! 27.725  27.891
3t 27.346  27.794  27.303  27.899  26.72| 27.725  27.891
32 27.256  27.745  27.260  27.701 26.721 27.725  27.789
33 27.301 27.696 27.216  27.740  26.721 27.725  27.788
Figure D5. (cont) Run 3, 11-2-93, 20C #2 (Raw Data)
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Scan Port: Number
15 16 17 tg8 19 20 21
1 27.074 27.00 27.521 26 .588 14.507 14.290 22.899
2 27.288 27.298 27.769 26.667 14.265 t4,. 175 22.769
3 27.029 27.044 27.57¢ 26.508 14.314 14.290 22.72%
4 27.25S 2'7.986 27.670 265.588 14.459 14,251 22.812
5 27.299 27.214 27.670 26.7@8 14.314 14.173 22.812
B 27.875 27.001 27.719 26.708 14.507 14.368 22.639%
7 27.120 27.171 27.620 26.588 14.410 14,329 22.639
8 27.300 27.213 27.19 26.626 14.459 14,251 22.812
9 27.120 27.086 27.570 26.548 14,459 14.173 22.682
(1] 27.34% 27.256 27.870 26.568 14.410 14.290 22.602
1 27.168 27.128 27.620 26.588 14,507 14.212 22.768
12 27.2190 26.918 27.422 26.427 14.419 14,173 22.638
13 27.300 27.214 27,868 26.546 14,410 14,290 22.586
14 27.1868% 27.2568 27.769 26.667 14.410 14.212 22.812
1§ 27.255 27.129 27.620 26.508 t4.410 14,290 22.8582
16 27.120 27.1249 27.620 26.707 14.5868 14,368 22.682
17 27.255 27.256 27.869 26 .669 14.556 14.173 22.696
18 27.1868 27.044 27.719 26.668 14.458 14.299 22.508
18 27.07% 26.958 27.670 26.468 14,556 t4.211 22.552
20 27.168 27.044 27.719 25.508 14.4%9 14,212 22.552
21 27.210 27.044 27.47 26.548 14.556 14,407 22.682
22 27.254 27.128 27.679 26.588 14.313 14,329 22.682
23 27.165 27.086 27.521 25.467 14.362 14,172 22.8639
24 27.210 27.086 27.669 26.468 14.362 14.329 22.682
25 27.209 27.902 27.869 26.6827 14.459 i4.290 22.639
26 27.120 27.129 27.669 26,508 14.459 14.134 22.596
27 27.075 27.044 2'7.669 26.548 14,558 13.978 22.768
28 27.29% 27.213 27.620 26.708 14.411 14.213 22.639
2 27.119 26.959 27.5821 26.468 14,318 14,172 22.5098
39 27.074 27.088 27.620 26.588 14.26% 14,251 22.596
31 27.219 27.129 27.57@ 265.508 14.362 14.330 22.552
32 27.975 27.00t 27.679 26.428 t4.362 14,251 22.5996
33 . 27.030 26.916 27.52¢t 26.347 . 14.507 14.290 22.812
Figure D5. (cont) Run 3, 11-2-93, 2Z0C #2 (Raw Data)
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Saan Port Humber
22 23 24 25 26 27 28
1 25.555 27.148 28.178 27.843 28,167 29.188 27.964
2 25.663 27.199 29.073 27.837 28.118 28.139 27.984
3 25.391¢ 27.044 28.178 27.837 26.964 28.139 27,984
4 25.553 27.095 28.178 27.893 28.218 28.189 27.864
S 25.500 27.146 28.073 27:837 28.054 28,189 27.864
5 25.445 27.048 28.073 27.949 28.084 28.108 27.864
7 25.446 27.198 28.073 27.637 28.064 28.189 27.864
8 25.563 27.148 78,073 27.781 28.064 78.148 27.864
] 25.555 27.199 28.073 27.701 26.064 28.188 27.864
19 75.608 27.145 28.073 27.781 28.064 29.188 27.864
] 75.555 27.044 28.073 27.79) 26,054 28.188 27.924
12 25.391 27.044 26.022 27.781 28.064 28.168 27.884
13 25.392 27.044 28.073 27.781 28.118 28.189 27.924
14 25,683 27.147 28.0873 27.781 26.064 28.189 27.964
15 25.508 27.198 28.073 27.781 28.064 28.188 27.064
6 25.608 27.095 28.073 27.837 28.084 28.18%8 27.864
17 25,445 26.889 268.073 27.79t 28.064 28.188 27.864
18 25.391 27.147 28.073 27.791 28.064 28.188 27.864
19 25.283 26.941 28.073 27.781 28.064 28.188 27.864
20 25.283 27.044 28.073 27.781 29.964 29.188 27.864
21 25.3%1 25.993 28.073 27.781 28.064 28.188 27.864
22 25.391 26.941 28.022 27.781 28,064 28.188 27.964
23 75,231 27.044 28,073 27.781 28.064 28.188 27.864
24 25.282 26.993 28.073 27.7614 28.064 28.188 27.864
25 25.3492 27.045 28.073 27.781 28.064 28.188 27.864
26 25.553 27.096 268.073 27.781 28,964 76.188 27.864
27 25.444 27.1485 28.073 27.781 28.064 28.188 27.864
29 25.509 27.147 28.073 27.7891 20.0654 28.188 27.854
2 25.283 28.992 28.073 27,781 28.064 28.188 27.864
30 25.229 26.899 28.073 27.791 26.064 28.188 27.054
34 25.391 26.941 268.073 27.781 28.115 28,189 27.864
2 25.444 26.838 28.073 27.781 28.064 28.188 27.864
33 25.553 27.198 28.073 27.791 28,064 20.091 27.864
Figure D5. (cont) Run 3, 11-2-93, zOC #2 (Raw Data)
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Scan Fort Number
29 30 k4] 32

! 28.029 28.033 27.916 26.947
2 28. 144 28.033 27.916 6.4991
3 28.8885 27.978 27.916 2h.947
4 28.986 27.978 27.858 26.947
s 28.086 27.978 27.918 26.947
6 28,0086 27.978 27.8S6 26.947
7 28.029 28.143 27.856 27.120
B 268.086 27.978 27.856 26.991
9 28.086 27.978 27.8S6 27.9077

19 28.029 27.978 27.8S6 26.947
] 28.029 27.978 27.856 25.947
12 28.029 27.978 27.916 26.947
13 28.@2% 27.978 27.918 27.077
14 28.029 27.978 Z27.855 26.991

15 28.029 27.978 27.856 26.991

16 28,029 27.978 27.856 26.991

17 28.029. 27.978 27.856 26.947
i8 - 28.029 27.978 . 27.856 26.904
19 28,029 27.978 27.856 26.947
20 28.029 27.978 27.856 27.034.
21 28.029 27.978 27.856 26,99

22. . - 28.029 27:978. . 27.858 ° 27.034
23 78.929% 27,978 27.856 26,991

Z 28.029 27.978 27.856 26.947
25 28.029 27.978 27.856 27.034

26 28.029 27.978 27.856 26.947
27 28.029 27.978 27.858 26.947
28 28.029 27.978 27.856 26.947
29 28.029 27.978 27.856 26.947
30 28,029 27.978 27.855 26.947
31 28.029 27.978 27.856 26.947
32 28.029 27.978 27.856 26.947
33 28.029 27.978 27.856 26.860

Figure DS5. {cont) Run 3, 11-2-93, ZOC #2 (Raw Data)
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Data Print Out for 2oc ¢ 2 , Pun 8 5 , FileZR2311023
Perfod betwaan samples (nec):
Sample collection rate (Hr):
Numher of samples par port:
Lenqth of data run !sec):

The scan type 1s:
tumber of scans/traverses:

Incremant of traverse:

ftmospheric pressure 1s:
Tunnel Pressure Ratto 1sa:

.o

1400

19

16.23

3

33

.9625 Inches
14.78 psie
.994740872276

Scan . Port Number
LIS 2 3 4 5 ] 7
1 27.965 28.199 27.674 28,337 28.204 28.173 28.230
2 27.965 29.199 27.674 28.424 20.336 29.258 28.230
3 27.965 28.199 27.674 28.251 28.204 28.007 29,230
4 27.9865 79.199 27.674 28.251 28.292 28.087 28,181
5 27.96% 28.199 27.674 28.294 28.248 28.044 29.181
g 27.985 28.199 27.874 28.337 29.379 28.173 29.230
? 27.98S 20.199 27.674 28,251 208.204 28.087 28.181
8 27.965 28.199 27.574 28.294 28.248 28.215 28.133
q 27.965 28.199 27.674 28.337 29.248 28.170 268.133
10 27.912 28.199 27.674 29.424 28.248 28.258 28.230
1 27.859 28.182 27.574 28,208 28.160 28.129 28.181
12 27.965 28.199 27.674 208.208 28.379 28.215 28.230
13 27.812 26,152 27.674 28.251 28.160 28.216 28.181
18 27.965 28.199 27.674 28.208 28.204 28.087 28.230
15 27.965 28.1499 27.674 28.381 28,292 28,172 . 29.230
3 27.942 28.199 27.674 28.251 28.159 28.043 28.181
17 27.912 28.199 27.612 28.251 28.204d 28.001 28.230
18 27.965 28.199 27.674 28.39) 28.336 28.173 28.181
19 27.912 28.199 27.674 28.294 28.335 28.258 28. 181
20 27.965 28.19% 27.674 28.381 28.11S 28.216 28.230
21 27.8%9 28.199 27.674 28.384 28.248 28.130 28.084
22 27.965 28.199 27.674 28.381 29.204 28.258 29.230
23 27.965 28.152 27.574 28.121 28.204¢ 268.130 28.084
24 27.965 28.199 27.674 78,164 28.204 28.087 28.230
25 27.965 28.199 27.874 28.381 28.248 28.342 28.230
26 27.965 28.199 27.674 28.294 20.248 28.172 28.133
27 27.965 28.199 27.674 28.208 26.204 28.130 28,230
28 27.988 28.199 27.574 28,294 29.204 78.173 28.230
29 27.9865 28.199 27.674 28.337 28.159 28.128 28.230
3e 27.965 28.199 27.674 29.337 28.204 28,30 26.230
34 27.965 28.152 27.674 28.381 28,292 29.215 28.230
32 27.912 28,199 27.674 28.42¢ 29.16@ 20,044 27.987
33 27.955 28,199 27.674 28,154 28.204 28.130 28.230
Figure D6. Run 5, 11-2-93, ZOC #2 (Raw Data)
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Scan Port Number
g 9 10 tt 12 13 14

1 28,122 28,228 28.632 28.273 26,723 27.88% 28.083
2 28.250 28,238 28.538 28.273 26.723 27.885 28.083
3 28.250 28.238 28.585 28.273 26.723 27.865 28.083
4 28.165 28.238 28.492 28.273 26.723 27.88% 28.083
5 28.292 28.238 28,399 28.273 26,723 27.885 268.083
6 z28.122 28,234 28.539 28.273 26.723 27.885 2R.083
7 28.165 ' 28.238 28,492 -- 28:273 26.723 - 27.885 28,083
8 28.122 28,238 28.538 28.273 26.723 " 27.88% 28.083
9 28.250 28,238 28.539 28.273 26.723 27.885 28,083
1o 28 . 164 28,238 28,588 28.273 258.723 27.885 28.003

28.122 28.238 28.445 28.273 26.723 27.885 28.093

-
-

12 28.122 28,238 28.538 28.273 26.723 27.885% 28.083
13 29.122 28.238 28.685 28,273 26.723 27.885% 22.093
14 28.164 28.238 20.446 28,273 25,723 27.88% 28.0831
15 28.208 28.238 29.639 28.273 26.722 27.885 2R.083
I8 28.164 28.238 28.586 28.273 26.723 27.885 2p.083
17 28. 164 28.238 28.399 28.273 2R.723 27.885 29.083
18 28.1R4 28.238 28.538 28.273 28.723 27.885 28.083
19 20.122 28.238 28.538 28,273 28,723 27.9895 78.093
20 28.250 28.238 28.353 78.273 26.723 27.RAS 28.083
21 28.203 28.23%9 28.539 28.273 26.723 27.985 78.083
22 28.378 28.238 28.492 28.273 26.723 27.885 28.083
3 20.93R 28.238 28.307 28.273 26.723 27.8R5 29.083
24 28.122 28.238 29.839 28.273 26.723 27.885 28.082
2t 28.250 28.238 28.538 28,273 268,723 27.885 Z28.0R3
P 28.122 28.238 28.538 28,273 26,723 27.885 28.@83
P 28,250 28.238 28.399 28.273 26.723 27.885 28.083
2 28.079 28,238 28,631 28.273 26.723 27.88%S 28.083
29 28.122 29.238 28,631 28.273 28,723 27.885 28.083
30 28.207  28.278 28.492 28.273 26.723 27.895 28,083
3 28.292 28.238 28.492 28.273 26.663 27.885 28.983
32 28.122 28.238 28,446 268.233 26.563 27.885 28.083
33 28.207 28.238 28.448 28.273 28,723 27.88% 2R.083

. Ol

Figure D6. (cont) Run 5, 11-2-93, ZOC #2 (Raw Data)
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Scen ' Port Mumber
15 © 16 17 i 14 20 21
1 27.951 28.059 28.196 27.488 14,537 14.158 22.881
2 27.993 28.109 28.136 27.486 18437 14.195 22.708
3 28.@79 28.017 28.196 27.527 14.437 14,118 22.665
4 27.993 28.058 28.198 27.487 t4, 387 14.236 20.924
5 27.950 27.935 28.196 27.527 14,437 14.315 22.795
6 27.951 28.058 28.198 27.446 14.5688 14.315 22.881
7 27.993 27.894 28.196 27.3263 14,286 14,158 22.751
8 27.993 27.976 28.196 27.364 14.387 14,156 22.579
9 27.778 27.852 28.186 27.364 14,487 14.235 22.578
10 28.036 28.017 28.198 27.568 14,387 13.996 22.838
1 27.821¢ 27.9717 28.196 27.448 14,487 13,957 22.1708
12 28.036 27.8t1 28.196 27.323 14,387 14.235 22.751
13 Z7.864 27.978 28.198 27.567 14,3326 14.196 27.6881
14 27.993 27.853 £B.196 27.827 14,387 14.438 22.535
15 27.993 27.977 28.198 27.405 14,588 14,275 22.7514
16 28.079 27.977 28.195 27.65@9 14.387 13.996 22.751
17 27.993 27.894 28.198 27.496 14,387 14,156 22.795
18 28.036 29.:7 28.198 27.527 14.588 14.076 22.75)
19 27.908 28.059 28.198 27.446 14336 14.318 22.708
2 27.909 27.779 28.198 27.446 14,437 14.416 2z.708
21 27.908 27.811 28.198 27.223 14,487 14115 22.R22
22 28.936 28.181 28.196 27.6908 14.437 14,47 22.751
2 2:7.82% 27.977 28.196 27.528 14,387 14.275 22.6RS
2 28.079 27.934 2R, 196 27.496 t4.487 14.156 22.984
25 77.95¢ 28.058 28.198 27.568 14.538 13.957 02.7%1
26 27.993 27.976 20.186 27.404 14,335 14.235% 22.79%
27 27.908 27.975 28.1986 27.607 14,336 14,1498 22.838
28 27.992 20.059  20.196 . 27.5686 14,387 14.196 22.751
2 27.864 27.935 28.196 27.322 14.588 14115 22.578
30 27.993 78.059 20.198 27.485 14,338 14.198 22.751
31 27.908 27.894 28.198 27.487 14,437 14.156 22.751
32 27.864 27.935 28.196 27.321 14,487 14,1186 22.75¢
33 27.778 27.935 28.1386 27.363 14,286 14.4386 22.708

Figure D6. (cont) Run 5, 11-2-93, zZOC #2 (Raw Data)
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Scan Port Number
22 23 24 2S 26 27 28

1 25.489 27.25%6 28.065 27.836 28.034 28. 186 27.817
2 25.224 26.756 2R.06S 27.8386 28.034 28.186 27.917
3 25.224 27.603 28,0865 27.836 28.034 28.186 27.817
4 25.489 27.209 28.06S 27.838 28.034 28.186 27.817
5 25.435 27.102 28,055 27.836 28.034 28.186 27.817
iR 25.436 27.162 28.065 27.836 28.034 28.186 a7.817
7 25.330 26.993 28.9065 27.838 28.034 28.186 27.817
4 25.278 26.953 28.06S 27.836 a6.034 28.1R6 27.817
a 25.228% 26.954 28.9065 27.836 20.034 28. 1R6 27.817
10 25.383 27.052 28.065 27.938 2R. 034 nB. 186 27.817
" 25. 71 27.0852 28.9065 27.838 28.034 28,186 27.817
12 25.283 27.1 28.068 27.876 28.034 28.186 27.817
13 25.436 27. 101 28.065 27.836 35.034 28. 184 27.817
14 25.329 27.003 28.065 27.836 28.034 28.18R 27.817
1S 25.437 26.953 28.065 27.836 28.934 28.108 27.817
16 25.384 26.9%4 28.065 27.8565 2R.A34 28. 186 27.817
17 25.489 27.151 28.06% 27.838 28.234 28.186 27.817
18 25.22% 26.904 28.906S 27.9365 28.034 28.186 27.817
19 25.2786 27.003 28.065 27.832G 28.034 z28.186 27.817
; 25.383 26.903 29.065 27.836 28.034 28.186 27.817
21 25.276 26.953 28.065 27.R36 28.034 2R 106G 27.817
2 25.277 27.052 28.065 27.936 2R.024 0. 184 27.817
23 25.277 27.052 28.065 27.836 28.234 2R. 18R 27.847
21 25.384 27.151 2R. 065 27.83% 28.034 28,186 20.817
A 25.276 26.901 28,055 27.836 28.034 208,186 27.817
26 25.38% 27.054 28.411 27.836 28.834 28.186 27.817
2 25.330 27.003 28.065 27.836 28.034 28. 196 27.817
28 25.330 26.903 28.065 77.826 78.434 2R.106 27.917
29 25.118 26.854 728.065 27.83% 28,024 20186 27.817
39 265.489 27.182 28.065 27.838 28.034 28.1Rr6G 27.847
31 25.490 27.151 28.065 27.838 28.034 28,186 27.817
32 25.786 26.953 28.06S 27.838 °8.024 28.1n6 27.817
33 25,179 26.805 28.014 27.836 78.0%4 28. 186 27.817
Figure D6. (cont) Run 5, 11-2-93, zZOC #2 (Raw Data)
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Scan Port Humboer
29 30 3 32
1 28.104 27,956 27.991 27.370
2 20.104 27.956 27.981 27.370
3 78.104 27.956 27.99¢ 27.370
4 28.104 27.956 27.991 27.412
5 28.10¢ 27.956 27.991 27.379
] 28.104 27.956 27.991 27.412
7 28.104 27.956 27.991 27.370
f 28.104 27.958 27.991 27.412
9 28.104 27.956 27.991 27.412
19 28.104 27.9586 27.981 27.412
1 28. 194 27.956 27.991 27.412
12 28.104 27.956 27.891 27.412
13 28.104 27.956 27.991 27.412
14 78.184 27.956 27.991 27.370
15 28.104 27,956 27.99 27.37@
16 28.104 27.956 27.991 27.412
17 28.104 27.986 27.4994 27.412
18 26.104 27.956 27.991 27.412
8 28.104 27.956 27.991 27.370
2 28.104 27.956 27.99 27.412
21 28.104 27.956 27.9491 27.370
22 - 28,104 27,956 27.991 27.412
23 28.104 27.956 27.991 27.327
24 28.104 27.956 27.991 27.370
25 28.104 27.958 27.991 27.412
2B 28.104 27.956 27.991 27.412
27 28.104 27.956 27.991 27.442
28 28.104 27.958 27.991 27.412
29 28.104 27.996 27.991 27.412
30 28.104 27,958 27.991 27.412
3 28.104 27.956 27.991 27.412
32 28.104 27.956 27.991 27.37@
33 268.104 27.956 27.991 p7.370
Figure D6. (cont) Run 5, 11-2-93, ZOC #2 (Raw Data)
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Oata Print Out for Zoc £ 2 , Pun &
Fericd betwnen samples (sec):
Sample collectton rate (Hz):
Mumber of samples per ports
Length of data run (sec):

Tha acan type is:

Number of scans/traversas:
Increment of traverse:
Atmospheric pressure is:
Tunnel Pressurs Ratio is:

Scan Port Humber
f 2 3
1 27.979 28.198 28.127
2 27.968 28.142 28.127
3 27.581 28.9485 28.127
4 27.723 28.057 28.127
5 27.8%9 28.198 28.189
6 27.864 28.114 28,127
7 27.828 28,255 28.127
e 27.546 28.0896 28,127
] 27.828 28.057 28.127
10 27.064 28.142 28.127
1 27.900 28.113 268.127
12 27.829 208.114 28.127
13 27.653 28.142 2B.127
14 27.652 28.142 28.127
1S 27.547 28.114 28.127
16 27.51t 26.086 28.127
17 27.722 27.973 28.127
18 27.587 27.973 28,043
19 27.758 27.972 28.043
2 27.617 28.001 28,001
rd 27.582 28.029 27.918
22 27.546 28.9029 27.878
23 27.757 28.086 27.834
2 27.793 27.973 27.834
25 27.475 27.916 27.834
26 27.6852 28.058 27.792
27 27.449% 27.746 27.750
78 27.4786 27.831 27.834
29 27.441 27.746 27.760
20 27.546 27.831 27.750
3 27.512 27.945 27.750
32 27.581 27.918 27.709
33 27.757 27.888 27.750

I . FileZR2311241
0030307030363
3360
10
3
1
i3
8 Inches
14,78 psia
. 995994919844

4 5

28.00) 26.240
28.118 28.150
28.172 208.209
27.902 28.060
28.091 28:179
28.064 28.179
28.091 28.298
29.064 28.121
28.09t 28.121
28.010 27.971
27.983 28.170
28.091 28.060
28.118 28.091
28.037 28121
28.037 28.030
28.983 20,121
28.036 28.120
27.955 29.149
28.008 27.971
27.901 28.031
27.845 27.949
27.982 20.09%
27.956 28.9030
27.920 28.03@
27.92¢8 27.9714
27.874 27.971
27.928 27.410
27.817 28.001
27.873 27.880
27.9M 27.910
27.929 27.940
27.873 27.940
27.928 27.941

Figure DP7. Run 1, 11

-24-93, ZOC #2
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& 7
28.462 27.873
28.30% 27.888
28.431 28.001
28.305 27.801
28.3299 28.029
28,400 27.945
28.305 27.973
28.336 27.8B9
28,399 27.973
28.210 27.973
28.305 27.860
78.273 27.832
28.336 27.915
28.273 27.831
28.242 27.860
28.368 28.030
28.242 27.859
28.305 27.802
28.241 27.887
28.273 27.888
28.210 27.802
29.305 27.832
28.242 27.031
28.368 27.945
28.145 27.N7
20.083% 27.774
28.082 27.688
28.178 n7.688
28.179 27.718
28.083 27.601
28.242 27.774
28.219 27.831
268.178 27.774

(Raw Data)




Sean Port Mumber
8 9 10 it 12 13 ‘4
1 29.386 29.297 28.030 20.437 27.743 28.210 28,321
2 28.268 28.159 29.839 28.432 27.343 28.210 28,287
3 28.326 28.158 28.15@ 28.532 27.343 28.219 28.321
4 28.117 28.103 27.940 28.457 27.343 28.219 28.321
5 28.267 28.269 28.150 28,53t 27.388 28.210 28.321
] 29.208 28.131 28.090 28.522 27.343 28.21@ 28.287
k4 28.208 29.158 28,960 28.507 27.343 28.21@ 20.287
8 28.267 28.214 28.060 28.432 27.343 28.21@ 28,321
9 28.268 20,159 28.1680 28.507 27.30t 20.210 28,321
10 28.207 28.213 28,121 28.457 27.343 28.21@ 28.321
1 28,227 28,213 28,160 28,557 27.343 28.21¢ 208.321
12 28.148 28.186 27.97@ 28.383 27.343 28.210 29.321
13 28.207 28,103 27.969 28.597 27.301 28.173 28.254
14 28.207 28,186 27.979 28,532 27.3014 28.136 28.166
111 28.267 28,102 28.090 28.533 27.301 28.024 28,220
16 28.178 28,075 28.030 28,587 27.301 28.136 20,254
V7 28.237 28.188 268.060 28.433 27.301 28.173 28.254
18 28.147 28.130 28.121 29,557 27.343 28,136 28.287
t9 28.207 28.074 28,061 28.432 27.217 29,9099 28,1886
20 e.17 28.075 28.000 28.307 27.217 26.024 728,084
2t 28.237 28.073 27.910 28.458 27.133 27.950 28.118
22 29.207 28.101 268.030 28.483 26.965 27.912 28.050
pd 28.148 28.047 28.030 28.307 27.091 27.913 28.084
24 28.087 28,103 28.120 28.383 27.e07 27.829 27.982
25 28.857 28.019 22.030 28.408 26.96S 27.976 27.882
2 27.966 27.99% 27.970 28.357 26.965 27.876 27.982
2 28.087 27.990 27.819 28.308 26. 965 27.839 27.982
28 28.27 27.991 27.979 28.400 26.923 27.839 27.982
29 28.178 2B.103 27.940 28.332 26.923 27.839 27.982
30 28.027 27.991 28.030 28.332 26.965 27.839 27.982
3 28.087 28.019 27.919 28.3a@8 26.923 27.839 27.982
32 28.057 27.934 27.758 28.231 26.965 27.833 27.982
33 28,057 27.963 27.848 28.231 26.9865 27.A39 27.982

Figure D7. (cont) Run 1, 11-24-93, zZOC #2 (Raw Data)
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Scan Port Number
15 16 17 18 19 20 21
1 28.032 27.924 28.078 27.342 14.454 14.273 22.692
2 27.975 27.790 28.019 27.314 14.454 14,244 22.510
3 27.919 27.683 27.872 27.287 14.454 14.333 22.449
4 27.973 27.710 28.@48 27.314 14.454 14,303 22.570@
s 27.898 27.816 28.043 27.205 14.454 14,133 22.479
6 28.032 27.924 28.194 27.205 14.454 14,273 22.601
7 27.947 27.684 27.989 27177 14.454 14.303 22.479
L] 27.899 27.737 27.901 27.148 14.454 14.303 22.388
9 27.891 27.871 28.223 27.314 14.454 14.244 22.540
i 27.8563 27.844 28.048 27.269 14.454 14,3652 22.63¢
H 27.948 27.737 27.872 27.148 14.454 14.273 22.418
12 27.919 27.736 27.989 27.148 14.454 14.273 22.479
13 27.976 27.843 28.9047 27.314 14,454 14,244 22.631
14 27.948 27.684 28.048 27.260 14.454 14.244 22.479
15 27,862 27.814 28.049 27.232 14.454 14.273 22.479
16 27.946 27.879 28.077 27.2087 14.454 14.273 22,831
17 27.976 27.817 27.931 27.149 14.454 14.303 272.418
11:] 27.975 27.0870 28.136 27.288 14.454 14.273 22.570
19 27.748 27.783 27.960 27.318 14.492 14,273 22.570
20 27.894 27.656 27.989 27.259 14.454 14.273 272.509
21 27.862 27.737 27.902 27.93%9 14.454 14,244 22.297
22 28.003 27.790 27.960 27.149 14,454 14,244 22.479
23 27.891 27.731  21.872 27.232 14.454 14.273 272.601
24 27.7718 27.684 27.93¢ 27.260 14.454 14.244 22.449
25 27.090 27.656 27.950 27.318 14.454 14.273 22.570
26 27.834 27.657 27.9990 27.149 14.454 14.333 22.5i0
27 27.805 27.629 27.901 27.1786 14.454 14,244 22.449
28 27.919 27.710 27.93¢% 27.122 14.454 14.244 22.449
29 27.718 27.710 27.90! 27.010 14.492 14,303 22.448
30 27.805 27.802 27.872 27.287 14,454 14,244 22.44%8
31 27.834 27.576 27.754 27.094 14.454 14.244 22.479
32 27.805 27.799 27.843 27.170 14.454 14,273 22.449
33 27.638 27.683 27.843 27.204 14.454 14.273 22.449

Figure D7. (cont) Run 1, 11-24-93, ZOC #2 (Raw Data)
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‘Gcan Port Mumber
22 23 8 28 25 <7 28

| 25.24 26.0885 28,178 28.294 2€.397 28.483 28.3S6
2 25,168 26.0820 28.240 28.294 28.397 20.483 28.356
3 25.170 26.7756 28,207 28.294 28.397 28.4863 28.356
4 25.134 26.659 28,111 28.294 28.397 2R.463 28.356
s 25.061 26.859 28.240 28,294 28.397 28.463 28.356
B 26.061 26.758 268,368 28.294 28.397 28.463 28,356
7 25.169 26.723 208.304 28.294 268.397 28.463 28.356
e 24.0882 °  26.691 28.272 28.294 28.387 28.463 28,356
9 25.061 26.788 28.207 28,294 28.397 28.463 28,356

19 25.244 26.7586 28.301 28.294 28.397 28.453 28,386
" 24.4699 26.627 28.111 28.294 28.397 28.433 28,356
12 25.828 26.627 28.240 28.256 28,397 28.433 28.317
13 25.133 26.885 20.143 28.258 29.365 28.483 28.317
14 25.061 26.591 28.175 28.255 28.397 29.463 26.358
5 24.909 26.4565 28.078 28.143 29.333 28.372 20.317
16 25.313 26.756 28.143 2e.219 28.397 28.432 28.279
17 25.061 26.63 28.i78 28.218 28.397? 28.433 28.356
18 25.097 26.788 28.240 20.219 28.333 28.433 28.278
19 26.241 26.659 r{: R 26.087 28. 3014 78.2814 28.317
2@ 25.025 26.659 28,078 28.181 28.365 24.342 28.240
4 24.917 26.527 28.014 28.030 29.237 29.279 28.163
22 25.097 26.595 28.014 28.007 28.140 28,311 28.985
23 24.989 26.530 28.048 27.954 28,172 28.160 28.008
24 24.953 26.595 27.982 27.954 20.108 28.199 20.047
25 25.037 26.627 28.078 27.918 28.0785 28.22 27.969
2 25.061 26.724 28.143 27.918 28.9876 28.281 28.047
H 24.988 26.401 24.946 27.916 28.076 28.220 2¢.008
28 24.989 26.6827 28.078 27,017 28.07% 28.220 28.047
29 25.097 2B.594 28.078 27.%955 28.8786 28.1KQ 27.959
3e 24.881 26.530 28.0178 27.916 28.976 28,179 28.008
31 75.133 26.724 28.0486 27.916 %8.075 28.16@ 27.969
32 25.025 26.627 29.016 27.96 28.876 28. 190 27.989

23 24.953 26.594 28.014 27.916 28.078 28.190 27.969

Figure D7. (cont) Run 1, 11-24-93, ZOC #2 (Raw Data)
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Figure D7.

Scan Port Number
29 30 3 32
1 78,451 28.33% 28.309 27.550
2 2R.AGY 28.335 29.309 27.550
3 28.4%1 28.325 29.309 27.493
] 28.451 28.335 28.309 27.408
5 28.451 28.33% 28.20% 27.465
8 28,451 28.335 28.309 27.493
i 28.451 28.33% 28.304 U7.550
8 29.451 28.335 24.309 27.465
] 28,451 28.335 28,272 27.436
10 78.417 28.335 28.309 27.558
1) 28.451 28.335 28.309 27.380
12 28.417 28.265 26.309 27.438
13 28.314 28.335 28.235 27.408
14 28.451 28.2865 78.272 27.493
15 28.417 28.335 28.235 27.464
16 28.417 28.335 78.197 27.380
17 2¢.451 29.300 26.187 27.436
18 28.383 28.1985 29.23% 27.408
19 28.343 28.231 28.123 27.408
20 28,383 28.231 28.123 27.380
21 28.246 28.161 28.048 27.436
22 28.211 28.057 28.985 27.37%9
23 28,177 28.057 27.973 27.351
24 28,143 27.988 27.936 27.322
25 28.198 29,923 27.973 27.351
26 28,108 27,888 27.936 77,274
27 28.108 27.988 27.936 27.322
rq:] 28.1@8 27.988 27.936 27.380
z9 28.108 27.988 27.936 27.322
3e 28.108 27.988 27.936 27.322
31 28.108 27.988 27.938 27.293
2 28.108 27.488 27.936 27.380
33 28.108 27.4988 27.936 27.351
(cont) Run 1, 11-24-93, Z0OC #2 (Raw Data)
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Date Print Out for Zoc 8 3 , Run & 7 , File2R2311247

Pariod between semples (sec): 0030303030303
Sample cbllectidon rate (Hz): 330
Number of samples per port: 10
Length of data run (sec): 3
The scan type 1s: |
Number of scans/traverses: 33
Increment of traverse: @ Inches
Atmospheric pressure 1s: 14.79 psia
Junnel Pressure Ratio is: . 887012156002
Scan Port Number
! 2 3 4 5 6 7
| 21,451 23.236 25.469 26.545 26.776 27.075 27.380
2 21.253 23.200 25.044 26.499 26.545 26.977 27.208
3 21.334 22.988 25.913 26.401 26.366 26.703 27.085
4 21.332 22.986 24.890 26.430 26.336 26.702 26.97%
s 21,293 22.902 24.921 28.310 26.366 26.598 27.010
6 21.131 22.901 24.644 28.131 26.272 26,564 26.959
7 21.213 23.285-  24.767 26. 1014 26,338 26.564 26.882
‘8 21.213 23.929 - 24.674 25.981 26.089 26.529 26.884
g 21.051 22.988 24,643 25.95¢ 26.276 26.829 26.656
e 20.880 22,902 24.581 25.951 26.274 26.42% 26.832
1" 20.888 22,986 24.582 25.4980 26.276 26.450 26.781
12 21,214 23.072 24.0829 25.980 26.306 26.459 27.011
13 2t.57 23.369 25.463 26.634 26.9¢6 27.107 27.422
14 21.611 23.6862 25.498 26.931 26.981 27.419 27.614
33 21.293 23.412 25.13% 26.548 26.751 26.943 27.328
16 21.253 23.157 25.318 26.667 26.840 27.045 27.405
17 21.251 23.114 24.951 26.75% 26.632 26.77% 27.208
t8 21,414 23.326 25.018 26. 400 25.6@8 26.910 27.2357
13 21.132 23,028 24.9%2 26.277 26.394 26.910 27.306
2 21.250 23.158 25.044 26.577 26.544 26.875 27.136
21 21.0@7 22.902 25.1@5 26.608 26.4256 26.772 27.160
2 21,282 22.988 25.014 28.520 25.486 26.633 27.069
23 21.2583 23.116 25.166 26.428 26.548 26.737 27. 111
24 21.373 23.199 24.983 26.519 26 .604 26.840 27.287
25 21.051% 23.242 24.992 26.341 26.334 26.704 27.160
26 21.330 23.072 25.044 26.459 26.395 26.704 27.082
27 21.252 23.116 24.982 26.222 26.334 ?26.669 27.059
28 21.414 23.201 24.890 26.489 26.427 26.7e3 27.138
28 21.651 23.073 24.990 26.370 26.3%7 26.570 27.138
30 21.330 23.198 25.075 25.430 26.427 765.F34 27.035
3t 21.091 23.03t 24,983 26.431) 26.428 26.773 27.061
32 21.010 23.114 25,138 26.4R8 26.517 25.998 27.083
33 21.091 22.858 24,798 26.387 26.419 25 .84) 27.2908
Figure D8. Run 7, 11-24-93, ZOC #3 (Raw Data)
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Saon Port Number

8 9 10 1 12 13 13

1 27.485 27.759 27.789 27.780 27.949 28.45¢ 28.726
2 27.208 27.290 27.422 27.474 27.659 28.205 28.418
3 27.037 27.363 27.371 27.501 27.758 27.970 2€.309
4 27.065 27.314 27.319 27.396 27.833 27.944 28.293
5 26. 951 27.184 27.292 27.472 27.482 27.944 26.337
5 26.921 27.107 27.318 27.318 27.508 27.944 28.309
7 26.922 27.263 27.137 27.236 27.482 37.944 28.255
Q 26.993 27.979 27.198 27.210 27.354 27.917 28.062
9 26.853 27.182 27.268 27.299 27.275 27.883 20.118
12 26.806 27.184 271377 27.209 27.329 27.754 28.088
1" 26.80S 27.183 27.137 27.262 27.432 27.700 28.069
12 26.854 27.148 27.292 27.394 27.483 27.88% 28.305
13 27.418 27.482 27.831 27.722 27.49863 2R.522 28.756
14 27.595  27.879  27.885  20.026 28 el 28.742 29.921
15 27.375 27.685 27.716°  27.889 28.142 28.649 28.727
16 27.317 27.59 27.764 27.758 27.998 26.5p4 28.876
17 27.234 27.619 27.668 27.705 27.971 28.156 29.792
19 27.209 27.541 27.548 27.755% 27.90} 78.456 28.8675
19 27.123 27.538 27.496 27.577 27,854 28.4%56 28.543
20 27.178 27.540 27.57 27.825 27.978 28.331 28.574
21 27.292 27.415 27.42 27.552 27.756 28.756 28.459
22 27.235 27.815 27.571 27.5%50 27.807 28.205% 28.417
23 27.094 27.441 27.544 27.576 27.782 28.205 28.576
? 27.346 27.481 27.448 27.526 27.856 28.205 29.826
2t 27.151 27.4186 27.445 27.500 27.805 28.205 28.443
26 27.094 27.365 27.496 27.437 27.584 28.205 28.47@
27 27.236 27.389 27.548 27.501 27.709 28.205 28.496
28 27.037 27.414 27.397 27.551 27.633 28,205 78.494
29 27.066 27.382 27.448 27.422 27.8249 28.205 28.392
3 27.119 27.390 27.548 2%.422 27.8493 28.205 28.821
31 27.095 27.340 27.3z@ 27.3568 27.63% 28.205 28.397
32 26.979 27.337 27.495 27.629 27.78) 28.153 20.414
33 27.180 27.437 27.498 27.475 27.782 28.153 28.390

Figure D8. (cont) Run 7, 11-24-93, Z0OC #3 (Raw Data)
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Scan Port Number
15 16 17 18 19 e 21

' 28.3295 28.140 27.847 19.43¢ 22.442 25.935 27.050
2 268.098 27.928 27.518 19.295 22.408 24.933 26.731
3 28.003 27.771 27.544 19.385 £2.308 24,761 26,583
4 20.009  27.779 27.544 19.250 22.3@7 24.796 26.583
5 27.986 27.740 27.413 19.204 22.139 24.553 76.493
6 27.873 27.613 27.282 19.249 22.240 24.623 26.524
7 27.873 :27.61 27.281 19.249 22.308 24.623 26.346
a 27.896 ° 27.515 27.284 19.298 22.172 24.483 26.255
9 27.819°  27.450 27.122 19,269 22.072 24.4R4 26.286
10 27.851  -27.580 27.283 19.340 22.838 24.519 26.345
" 27.737 27.450 27.178 19.250 22.072 24,448 26.276
12 27.918 27.547 27.283 19.259 22.173 24.569 26, 404
13 29.416 28.199 27.812 19.385 22.475 25.086 77.190
14 28.558 28.436 29.043 19,4975 22.543 75.710 n7.280
15 28.458 28.202 27.689 13.430 22.519 25,104 27. 168
16 28.353 28.14) 27.823 19.519 22.610 75.070 26.993
17 28.374 28.020 27.872 19.385 22.478 24.900 26.993
18 28.269 28.111 27.747 19,345 22.677 25.070 27.822
19 28:289 29.020 27.599 19,250 22.376 24,866 26.935
2 20,248 27.928 27.672 19.295 22.577 24.831 26.918
21 28.228 27.928 27.698 19.430 22.341 24.4900 76.848
22 29.184 27.894 27.597 19.349 22.504 24.870 26.877
23 28.249 27.927 27.673 19,349 2. 409 24.85% 26.818
24 28.228 27.096 27.696 19.385 22.443 24,786 25.790
2% 28.162 27.958 27.544 9,420 22.375 24,797 26.760
286 78.153 27.77 27.519 19.439 22.308 74.R892 26.847
27 28.195  .27.740 27.872 19.295 22.375 24.762 26.730
28 28,298 27.863 27.596 19,340 22.375 24.931 26.731
? 28.228 27.834 27.897 19. 385 22.307 24, 7E? 26.789
39 28.162 27.834 27.597 19.295 22.274 24,797 26.918
3 28.141 27.903 27.519 19.385 22.342 24.693 26.731
32 20.227 27.956 27.648 19,295  32.240 24.064 26.758
33 28.162 ~ 27.803 27.544 19,250 22,342 24.797 26.789
Figure D8. (cont) Run 7, #3 (Raw Data)

11-24-93, ZoOC
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Port Mymhar

Scan
22 23 24 25 . 26 27 20
1 27.728 27.427 28.466 27.52¢9 27.992 26.139 28.495
2 27.425 27.254 28.111 27.150 27.582 25.926 28.244
3 27.313 27.153 27.992 27.098 27.582 25.826 28.133
4 27.341 27.128 27.842 25.589 27.487 25.769 28.945
] 27.256 27.076 27.842 26.905 27.359 25.738 20.023
& 27.115 27.050 27.842 26.4933 27.327 25.719 28.923
7 27.143 27.976 27.842 26.933 27.327 25.651 28,200
8 27.200 27.976 27.812 26.921 27.295 25.651 28.923
9 27.087 26.921 27.782 25.821 27.231 25.651 26.900
19 27.087 26,921 27.721 26.849 27.7R4 25.622 27.978
1" 27.e58 26.895 27.5M 26.765 27.199 25.534 27.844
12 27.228 27.023 27.782 26.932 27.391 25.622 28.000
13 27.831 27.562 28.489 27.507 20.176 26.271 28.549
14 28.000 27.718 28.759 27.723 78.336 26.306 28.701
1S 27.865 27.621 29.642 27.545% 26.180 26.111 28.6541
186 27.838 27.581 28.437 27.442 27.981 26.055 28.456
1?7 27.791 27.475 28,437 27.389 27.961 26.0n3 28.456
18 27.701 27.403 28,407 27.442 27.93¢ 26.055 28.456
19 27.59% 27.378 28.289 27.310 27.867 25.969 78.458
2 27.619 27.354 28.289 27.231 27.889 25.912 28.43%
21 27.531 27.329 28.141 27.234 27.899 25.969 28.307
22 27.564 27.204 28.141 27.203 27.804 25.855 78.265
2z 27.591 27.353 28.141 27.204 27.835 25.893 28.244
24 27.547 27.354 28.14) 27.204 27.835 25.803 28.244
25 27.519 27.279 28.141 27177 27.887 25.826 28.244
26 27.452 27.304 28,141 27.7203 27.F46 25.797 28.244
27 27.591 27.279 28.141 27177 27.709 25.797 20,244
28 27.536 27.228 28,1114 27477 27.772 25.797 28.244
2 7.536 27.329 28. 144 27.231 27.804 25.883 28.244
30 27.508 27.354 28,1414 27.204 27.677 25.797 20.244
31 27.508 27.254 28,111 27177 27.877 25.797 28.244
2 27.425 27.303 28.141 27.150 27.788  25.797 28.244
33 27.452 27.228 28,111 27.123 27.648 25.753 28.199
Figure DS. (cont) Run 7, 11-24-93, Z0C #3 (Raw Data)
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Figure DS8.

Sean Port Munber
29 30 31 32
1 28.463 28.093 27.720 14,438
2 28.172 27.908 27.440 14,399
2 27.983 27.788 27.342 14,3949
4 27.956 27.715 27.267 14.438
5 27.956 27.7186 27.267 14,438
& 27.958 27.642 27.243 14.477
7 27.956 27.592 27.218 14,877
8 27.901 27.617 27.218 14.477
9 27.79N 27.542 27.187 14.477
10 27.709 27.587 27.118 14.477
1" 27.681 27.493 27.090 14,477
12 27.901 27.657 27.267 14.438
13 28.505 28.120 27.717 14.438
14 29.774 26.363 27.967 14.283
15 28.671 28.186 27.752 14.438
16 28.516 26.164 27.634 14.399
17 28.490 28.149 27.634 14.3299
18 28.499 28,071 27.634 14.477
19 28.490 28.024 27.61@ 14.399
20 28.438 27.932 27.586 14.399
21 28.279 28.901 27.529 i4.360
22 28.279 27.955 27.51% 14.399
23 28.225 27.908 27.8514 14.438
24 28.22 27.955 27.528 14,478
25 2B.226 27.931 27.538 14,438
26 28.226 27.908 27.513 14.438
27 26.228 27.932 27.491 14,299
29 28.226 27.860 27.4686 14.477
29 28.2268 27.908 727.485 14,389
30 28.226 27.884 27.468 14.438
31 28.226 27.908 27.441 14,3499
32 28.172 27.860 27.4B66 14.477
33 28.22% 27.812 27.490 14.399
(cont) Run 7, 11-24-93, ZOC #3 (Raw Data)
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Data Print Qut for Zoc # 3 , Run ¢
Period hetween samples (sec):
Sample cnllection rate (Hz):
Numher of samples per porit
Length of data run (sec):

The scan type 1s:

Number of scans/traversas:
Incremeont of traverse:
Atmosphartc pressure is:
lunnel Pressure Ratio iat

Scan Port Number
1 2 3
1 15.954 14.665 16.549
2 15.02t 14.574 16.959
3 14,994 14,563 16.968
4 15.031 14.838 16.823
5 15.018 15.069 16.742
5 15.978 15.089 17.797
7 15.058 14.850 16.80%
8 15.048 14.596 16,987
9 15.009 14,530 16.560
10 15.108 14.803 . 18:858
1" 15.031 14,730 16.882
12 15.904 14.726 17.048
13 15,041 14,567 16.805
14 15.064 14,829 17.324
15 15,121 14,942 17.432
16 15. 10t 14,986 17.451
17 15.894 14,972 17.0208
18 15.059 14.530 16.478
19 14,994 14.475 16.278
20 15.101 14.898 16.639
21 14,9081 14.424 16.620
22 15.138 15.939 17.256
2: 15.028 15,087 17.358
24 1s5.09 14.738 16.89%8
25 15.104 14.822 16.843
26 15.004 14,909 17.081
27 15.08) 14,942 17.294
28 15.031 15.879 t6.418
29 15.001 14,7985 16.822
30 15.117 14,893 16.841
34 15.041 14,833 17.202
32 14.997 14.672 16.889

1, FilsZR3312011
. 0030303030303
330
1)

30.0606060606
" ‘
32

@ Inches
14.B2 psia
.903719208144

4 -1

18.526 21.707
19.893 21.818
19.672 22.148
19.367 21.482
20.238 22.231
20.119 22.213
20.001 22.008
19.745 21.834
19.015 21.231
19,462 21.867
19.458 21.883
19.643 21.976
19.513 21.557
20.932 22.320
19.848 20,777
18.726 22.005
19.500 22.988
19.072 21.530
18.875 21.260
18.431 21.799
19.090 21.816
20.106 22.321
20.189 22.160
19.834 22.116
19.780 21.963
19.585 21.512
20.915 21.729
19.966 21.924
19.621 22,248
19.253 21779
19.688 22,128
19.158 21.417

Figure D9. Run 1, 12-01-93, ZOC #3

93

s 7
22.977 24.104
23.404 24.298
23.802 24.338
22.945  24.130
23.598 24.386
23.522 24.450
23.577 24.232
23.601 24.199
22.987 24. 111
23.072 24.208
23.205 24094
23.370  24.397
23.963 24.150
23.683 24.544
22.550 24.486
23,144 24.311
23.312 24,271
23.254 24.456
22.716 23.993
23.119  24.181
23.548 24.256
23.614 24.686
23.524 24.480
23.327 24,295
23.531 24.267
23.373 24151
23.139 24.096
23.248 24,186
23.782 24.363
23,410 24.201
23,456 24.202
22.753  24.030

({Raw Data)




Scan Port Numbar

8 9 10 R ] 12 12 14
{ 25.165 25.595 25.968 26.213 26.552 27.563 27.317
2 24,945 25.509 25.842 26.202 26.439 27.544 27.208
3 25.173 25.587 25.848 26. 151 26.496 27.476 27.234
4 25.047 25,504 25.929 26.275 26.57@ 27.448 27.18¢
s 25.032 25.809 26.037 26.291 26.53% 27.53% 27.331
] 25.143 25.707 25.928 26.239 26.564 27.488 27.3494
? 25.134 25.592 25.938 26.185 26.660 27.2186 27.224
8 24.981 25.546 25.835 26.269 26.603 27.427 27.261
9 25,0828 25.819 25.886 ~ 26.080 25.558 27.392 27.377
19 25.041 25.739 25.959 26,325 26.597 27.578 27.261
1" 25.140 25.672 26.040 26.280 26.5658 27.5@7 27.1410
12 25.045 25.759 25.982 26.300 26.508 27.501 27.26@
13 24.83) 25.589 25.998 26.457 26.686 27.513 27.390
14 ?5.208 25.800 25.974 26.320 26.592 27.547 27.298
15 _25;'45 25.929 26.118 26.524 26.636 27.377 27.320
16 25.006 25.643 25,805 28,299 26.660 27.4%92 27.328
17 25.269 25.822 28.127 26.190 26.689 27.544 27.314
18 - 24,951 25.687 25.865 24.089 26.614 27.485 27.134
19 24.884 25,488  25.914 25.240 26.442 27.495 27.134
20 - 24.909 25.638 25.874 26.230 26.638 27.349 27.284
21 26.002 25.511 25.99¢ 25.993 26.527 27,371 27.21
22 25.162-  25.681 25.784 26.924 76.552 27.402 27.237
23 24,995 25.806 . 26.036 26.184 26.624 27.411 27.33
2 24.999 25.71@ 25.958 26117 2h .584 27.359 27.998
25 25.099 25.505 2%.845 26.106 28,827 27.4%4 27.187
26 24.972 25.517 25.986 26.140 26.481 27.498 27.198
27 24.999 25.500 25.706 26.285 26.585 27.405 27.314
28 24.728 25.447 25.8%0 26.099 26.487 27.275 27.161
29 25. 1RO 25,710 25.797 ' 26.178 26.585 27.A76 27.311
30 25.081 25.678 25.814 26,219 26.502 27.492 27.917
k1l 25.054 25.600 25.883 26.174 26.558 27.415 27.404
32 24 .65S 25.439 25.742 26.02t 26.518 27.305 27.138

Figure D9. (cont) Run 1, 12-01-93, ZOC #3 (Raw Data)
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Scan Port Number

95

Figure D9. (cont) Run 1, 12-01-93,

15 15 17 19 19 29 21
! 76.601 26.251 25.747 16,985 17.4684 17.916 17.423
2 26.446 26.379 25.943 17.045 17.538 17.935 17.443
2 26.591 26.264 25.858 17.034 17.497 © 17.97% 17.495
4 26.479 26.254 26,000 17.034 17.500 17.9%2 17.429
S 26.676 26.26t 25.863 16.978 17.470 17.949 17.479
6 26.915 26.515 26.03S 17.017 17.396 17.929 1'7.440
? 25.R18 26.076 26.021 17.968 17.484 17.959 17.44%
8 26:.499 26.145. 25,531 17.048 17.495 17.962 17.478
9 26.71% 26.344 25.944 17.082 17.380 17.948 17.484
19 26.798 26,386 25.4959 17.034 17:443 17.433 17.470
R 26.473 26.163 25.744 17.045 17.566 17,902 17.451
12 26.834 26.222 26.038 16.989 17.437 17.933 17,495
13 26.782 26.476 26.973 17.055 17.443 17.995 17.520
14 26.518 26.438 25.307 A7.078 17.478 ‘17.955 17.485
15 26.638 26.313 25.7°7 17.024 17.479 17.965 17.454
16 26.637 26.146 25.4988 17.913 17.418 17.900 17.479
"7 26.524 26.28% 25.920 17.010 17.428 17.991 17.837
18 26.571 26.222 25.708 17.076 17.479 17.913 17.529
19 26.532 26.020 25.905 17.055 17.459 17.9865 17.520
20 . 26.424 26.338 26.796 17.010 17.435 17.933 17.490
21 26.653 26.230 25.8486 16.989 17.443 17.910 17.531
22 26.455 26.090 25.821 16.999 17.419 17.926 17.873
23 26.534 26.201 25.907 17.031 17.448 17.413 17.495
24 26.370 26.249 25.831 16.999 17.4R2 17.95§ 17.47%
25 25.500 26.236 25.788 17.9066 17.454 17.864 17.468
26 26.520 25.999 25,747 17.013 17.424 17.922 17.537
27 26.520 26.27 25.89¢ 17.038 17.437 17.894 177.581
28 26.488 26.472 25,720 17.01@ 17.368 17.877 17.548
29 26.519 26.159 25.818 16.975 17.358 17.925 17.529
39 26:617 25.948 25,860  16.989 17.372 17.83% 17.545
39 26.737 26.226 25.917 17.019 17.421 17.979 17.506
32 26.631¢ 26,229 25.812 16.940 17.391 17.9864 17.498
ZOC #3 {(Raw Data)




Scan Port Number
22 23 24 28 26 27 28
! 16.666 15,0843 18.031( 21.394 21.189 79.345 21.877
2 165.534 15.9834 17.991 21.385 21.198 20.345 21.824
3 16.646 15.794 18.012 21.438 21,222 20.345 21.793
A 16.660 15.840 17.938 21.421 21,1652 20.342 21.846
5 16.6RQ 15.826 18.920 21.442 21.189 28.348 21.983
] 16.666 15.862 17.959 21.388 21.179 20.378 21.791
7 16.680 15.853 19.086 21.382 21.182 20.332 21.888
8 16.663 15.922 17.854 2t.39] 21.189 20.360 21.974
9 16.703 15.810 17.726 21.42% 21.330 20.402 21.827
10 16.694 15.862 17.837 21.379 21.222 20.387 21.768
1 16.674 15.834 ie.t1e 21.391 21.200 20.333 21.852
12 16.669 15.853 17.490 21.430 21.200 20,354 21.779
13 16.734 15.822 17.893 21.439 21.206 2@, 351 21.821
14 16.691 15.840 17.901 21.400 21.211 20.357 21.798
15 16.714 15.880 17.943 21.373 21.208 20.378 21,718
15 16.689 15.847 17.892 21.397 21.225 70.381 21,671
17 16.594 15.877 17.977 21.424 21.184 20,157 21.824
18 i6.672 15.806 17.785 21.387 21.184 20.348 21.824
19 16.700 15.828 17.837 21.403 24.227 20.3e1 21.732
20 18.594 15.822 17.330 21.51% 21.200 20.342 21.749
21 16.729 15.856 17.532 21.334 21.208 20.422 21.749
22 16.706 15.782 17.848 21.400 21.206 20.37% 21.632
23 15.700 15.847 17.935 21.445 21.211 20.351 21.824
24 16.597 15.843 17.877 21.424 21.243 20.390  21.818
25 16.749 15.896 17.755 21.424 21.273 20.405 24.819
26 16.731 15.862 17.726 21.378 21.2309 20.492 21.732
27 16.731 15.847 17,856 21.400 21.208 20,354 21.807
28 16.780 15,939 17.569 21.243 21.225 20.402 21.665
29 16.780 15.93R 17:.548 2t.328 21:214 20.399 21.749
39 16.777 15,865 17.691 21.412 21.238 20.495 21.788
3) 16.720 15.831 17.742 21.231  21.200 20.369 21.651
32 16.720 15.83¢ 17.577 21.379 21.243 20.369 21.648
Figure D9. (cont) Run 1, 12-01-93, ZOC #3 (Raw Data)
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‘ Port Number

Figure D9.

97

Scan
" 29 30 3 32
1 20.432 19.464 16.566 14.599
2 . 20.499 18.443 16.553 14.614
3 20.384 18.370 16.500 14,596
4 20.372 18.443 16.528 14.590
5 20.477 18.534 16.562 14.596
6 20:299 18,264 16.417 14.620
7 20.420  18.437 16.562 14.614
8 20.355 18.348 16.513 14.608
9 20.412 18,364 16.485 14.865
') 20.319 18.318 16.822 14.602
" 70.338 18.461 16.525 14,611
12 20.395 18.355 16.541 14.617
13 20.415 18.419 16.516 14.590
14 20.310 18.243 16.451 14.611
1§} 20.3414 18.273 16.473 14,611
18 20.296 18.210 15.451 14.611
17 20.381 18.425 16.57% 14.508
18 20,3481 18,413 16.522 14.808
19 20.355 18.373 16.491 14.614
2@ 20.293 18.346 16.500 14,590
24 20.313 ig.210 16.507 14.507
22 20.174 18.228 16.457 14.614
23 20.392 18.343 . 16.513 14.596
24 26.327 18.307 16.510 14.602
25 29.341 18,358 16.466 14.599
26 20.249 i8. 189 16.438 14,608
.27 20.307° 18,252 165.448 14,602
28 70. 188 18,144 15,432 14,608
29 20.259 18.249 15.478 14.599
30 20.316 18.249 16.423 14.593
31 20.285 18,198 15,411 14,820
32 20.200 18.095 16.407 14.614
(cont) Run 1, 12-01-93, zZOC #3 (Raw Data)




Data Print Out for 2oc 8 3 , Run 8 B |, Fi1alR3312016
Pertod betwean samples (sec)t .AO30302030203
Semnle rollection rate (H=): 330
Numher of samples per port: 10
Langth of dsta run {(sec): 39.0606050606
The ascan type is: !
Numher of acans/traverses: 32
Increment of traverse: @  Inches
Atmonpheric pressure is: 14.88 psia
Tunnel Pressure Ratio 1s: . 906807303704
Scan Port Number
t 2 3 A 5 [} ?
1 15.26S5 15.218 17.353 20.247 22.211% 23.67% 24.416
2 15.315 15.229 17.513 208.274 22.127 23.768 24.566
3 15.312 ta.901 t7.007 19.869 21.809 23.175 24.138
4 15.224 14.764 16.736 19,348 21.731 23.233 23.947
s 15.293 1S.099 17.5688 19,989 22,021 23.8z272 24.183
6 15,255 14.983 17.097 19.414 21.828 23.154 24.197
7 15. 305 15.260 17.154 19.900 22.133 23.31 24,243
(] 15.308 15.013 17.064 19,328 21.644 Z22.0800 24.288
9 15.293 15.010 17.12@ 19.6986 22.261 23.49R 24.427
10 15.312 15,965 17.387 20.845% 2.9 23.723 24,399
" 15.283 14.999 17.128 20.2r0 22,161 23.529 24.598
12 15.3283 14.990 16.945 19.594 21.803 23.115 24.356
13 15.296 14.921 17.002 19.500 21.962 23.011 23.896
14 15.343 15,219 17.350 20.318 22.373 23.454 24.538
15 15.280 15.174 17.887 19.821% 22.223 23.597 24.248
16 15.274 15.020 17.503 20.578 22.519 23.965 24,6569
17 15.305 14.948 17.048 19,455 21,803 23.468 26,123
18 15.352 15.448 17.763 20.574 22.199 23.594 24.308
19 15.324 15.198 17.407 19.990 21.937 23.495 24.378
z0 15.355% 14.918 17.206 19.683 21.788 23.774 24.32%
21 15.299 15.085 17.397 19.591 21.968 23.015 24.280
22 15.290 14.829 ~° 16.752 19.083 21.277 23.3585 24.143
2 15.249 14,978 16.968 19.956 22.248 23.290 24.103
24 15.362 15.208 17.572 20.32% 22.473 23.832 24.634
25 15,308 15.000 17.183 19.27% 21.881 23.103 24.200
26 15.293 14.945 15.703 19.409 21,744 23.297 24.200
27 15.368 15.034 17.056 19.R32 21.666 23.26G0 24 .01@
28 15.487 15.475 17.748 29.449 2.314 23.304 24.518
29 15.318 14.918 16.697 19.288 21.607 23.099 24.214
3a 15.299 15.144 17.209 19.895 22.72 23.347 "4.532
31 15.482 15.448 17.258 20,1768 22.074 23.419 24.233
32 15.299 15.089 t6.687 19.589 21.66@ 23.314 n4.251
Figure D10. Run 6, 12-01-93, zOC #3 (Raw Data)
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Qran Port Numbher
8 9 to N 12 12 14
i 5.057 25.793 26.25% 26.784 26.565 07.710 27.427
2 75.364 25.87@ 26.075 26.416 ?6.470 77.946 27.495
3 25.057 25.633 26.066 26.360 26.792 27.663 77.4848
4 24.922 25.839 25.950 26.249 26.504 27.633 27.142
5 25.328 25.891 26.004 26.3082 26. 051 27.7%6 27.593
6 25.150Q 25.627 26.134 26.308 26.783 27.647 27.479
7 24.922 25.677 26.929 26.314 26.658 27.640 27.523
9 25.033 25.585 25.852 26.457 26.656 27.827 27.357
9 25,214 25.814 26.056 26.293 26.830 27.604 77.484
) 25.242 25.665 26.091° 26,156 ° 26,715 27.571 2771.392
1t 25.223 25.75) 26.929 26.375 26.724 27.706 27.484
12 25,159 25,7480 25.948 26.369 26.58% 27.726 27.269
13 24.882 25.5m2 25.923 26.32002 26.737 27.659 27.378
14 25.229 25.595 26.100 26.243 26.71% 27.643 27.435
ts 25. 131 25.639 25.982 ~26.264 26.637 27.560 27.473
1 25.242 25.956 26.128 26.278 26.6568 27.610 27.505
17?7 24.9%9 25.728 26.083 26.207 76.668 27.6R7 27.435
18 75.214 25.612 25.976 26.294 26.74%9 27,743 27.420
19 25.127 25.704 26.99} 26.139 26.854 27.647 17.374
2 25.137 25.784 26.925 26.764 26.473 27.740 27.303
21 25.236 25.747 26.15@ 26.287 26.879 27.720 27.50%
22 25.082 25.849 25.966 76.308 26.743 27.574 27.278
23 25.021 25.665 35.970 26.308 26.668 27.597 27.212
24 26.321 25.754 26.103 26.410 76.730 27.683 27.573
25 24.9¢7 25.6527 26.072 26.424 26.622 27.580 27.336
26 25.014 25.7649 25.998 20.240 26.718 27.564 27.367
27 24.879 25.591 26.1@8 26.144 26.678 27.633 27.382
28 25.300 25.683 26.060 2§.316 26,737 27.806 27.442
29 24.812 25.627 25.973 26.399 26.69@ 27.610 27.283
30 25.309 25.736 26.122 26,270 26.556 27.756 27.374
3 25.079 25.710 25.898 26.220 26.675 27.5%84 77.382
2 25.073 25.505 25.889 26.261 26.51R 27.550 27.262
Figure D10. (cont) Run 6, 12-01-93, ZOC #3 (Raw Data)
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Scan :
15
t 26.592
2 26.767
3 “H.738
A 26.650
5 26.754
6 26.640
? 26.673
g 26.713
9 26.590
12 26.556
f 26.755
1 26.47%
13 26.387
14 26.664
15 26.898
18 26.630
17 26.564
18 26.827
19 26.864
20 26.578
21 26.801
2 26.673
23 26.5@7
24 26.650
25 26.555
2 26.590
27 26,907
28 26.824
ri:] 26.595
39 26.690
L] 26.458
32 26.541

Port HNumber

16

26,292
25.879
26,347
265.010
26,426
26.282
26.437
26,296
26,553
26.394
26.372
26.1R0
26.29%
26,437
26.419
26.415
26.473
26.415
26.491
26,242
26.329
26.173
26.218
28.542
26.347
26.354

- 25.462
T 28.8513

26.390
26.412
26.296
26.155

17

25.942
26.074
25.929
25.929
26.139
25.914
25.865
25.874
25.973
25,963
26.010
25.806
28,732
25.824
26.034
25.812
26.044
26.944
26.114
25.880
26,173
25.732
25.960@
25.914
25.911
25.914
25.997
26.034
25.840
25.897
25.861
25.778

18

17.333
17.336
17.350
17.326
17.373
17.230
17.376
17.3686
17.365
17.366
17.346
17.3496%
t7.3493
17.400@
17.370
17.350
17.353
17.366
17.348
17.383
17.353
17.363
f7.730
17.396
17.490
17.383
17.386
17,350
17.383
17.37°3
17.409
17.426

19

17.708
17.794
17.778
17.742
17.77
17.750
17.778
17.729
17.763
17.763
17.755
17.739
17.798
17.784
17.748
17.695
i7.887
17.789
17.768
17.755
17.742
17.742

17.872

17.802
17.765
17.815
17.804
17.804
17.7868
17.849
17.854
17.793

20

18,152
18.174
fe.re8
fR.12¢0
18.227
18.155
18.183
18,199
18.182
18.140
18.190@
18.218
18.°02
18.211
18.177
18.205
18.214
18.214
18.221
18,227
I8.149@
18177
fa. 364
18.249
18,252
18.242

18.219

189.221

18.730
18.267
18.236
18.239

17.717
17.693
17.748
17.675
17.690
17.600
17.718
17.704
17.696
17.866
17.688
17.740
17.672
17.730
17.660
17.709
17.675
17.664
17.69@
17.743
17.709
17.693
17.735
17.719
17.6%96
17.73@
17.69@
{7.740
17.7117
17.672
17.690
17.704

Figure D10.

(cont) Run 6, 12-01-93, ZOC #3 (Raw Data)
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Scan Port Number

22 23 u s % 27 28
' 16.936 16,129 19,338  21.544  21.278  20.433  22.817
2 ‘6.989  16.111 18.255  21.523  21.263  20.418  22.094
3 16.968  16.149  18.299  21.541  21.305  20.410  22.064
4 16.928  16.082  18.277  21.479  21.265 20.396  21.973
5 16.909  16.097 18,426  21.520  21.286  10.405  21.999
3 16.898  16.111  18.406  =71.488  21.27V  20.376  21.986
7 16.901  16.186  18.227  21.488  21.287  20.41@ 21,878
A 16.904  16.129  18.224  21.479  21.315  20.410  21.98)
a 16.931  15.106 18,328  21.§32  21.297  20.439  22.038
10 16.890  16.097  18.303  21.547  21.252  20.407  21.995
X 16.981 16,117  18.429  21.526  21.281  20.406  22.929
12 16.999  16.897 18,292  21.465  21.257  20.422  21.951
13 16.887  16.117  18.492  21.S61  21.292  20.422  22.143
14 16.981  16.094 18,366  21.447  21.289  29.428  22.014
15 16.887  16.114 18,426  21.494  21.286  20.4@7  22.033
16 16.912  16.108  18.411  21.538  21.262  20.396  22.044
17 16.882  16.894  18.318  21.558  21.271  20.402  22.036
18 16.874  18.123  18.452  21.482  21.278  20.402  21.976
19 16.893  16.10@  18.414  21.541  21.289  20.396  22.06{
20 16.923  16.091 18,331  21.544  21.278  20.376  22.042
1 16.869  16.062  18.507  21.565  21.271  20.379  21.96§
22 16.989  16.137  18.441  21.520  21.276  20.382  22.014
23 16.882  16.885  18.479  21.5844  21.276  20.416  22.@86
24 16.882  16.894  18.444  21.538  21.276  20.410  32.005
2 16.994  16.085  18.482  21.565  21.286  20.416  22.999
26 16.904  16.103  1B.3§1  21.514  21.268  20.426  22.@01
27 16.879  16.135  18.431  21.563  21.276  20.410  22.972
2 16.912  16.140 18,457  21.570  21.319  20.422  22.986
29 16.898  16.132  18.363  21.482  21.28)  20.433  21.990
30 16.887  16.111  18.373  21.528  21.281  20.413  22.@66
31 16.877  16.143  18.51@  21.544  21.307  20.425  22.0839
32 16.896  16.137 , 18.462  21.523  21.286  20.413  22.042

Figure D10. (cont) Run 6, 12-01-93, ZOC #3 (Raw Data)

101




Scan Port Number
29 30 31 32
1 20.628 18.705 16.736 14.86S
2 20.661 18.781 16.774 14.860
3 20.652 19.694 16.803 14.846
4 20.545 18.601 16.753 14.857
5 20.567 18.694 16.739 14.851
6 20.608 18.598 16.774 14.849
7 20.600 18.575 16.791 14,846
] 20.578 18.575 16.777 14.851
9 20.685 18.691 18.759 14.851
1] 20.532 18.647 16.742 14.860
" 20.5395 18.650 16.745 14.86S
12 20.518 18.524 15.748 14.84E
13 20.639 18,792 16.809 14.851
14 20.641 18.656 16.760 14,863
15 20.608 19.689 16.763 14.960
] 20.595 18.708 16.791 14.851
17 20.636 18.723 16.806 14.865
18 20.534 18.542 16.794 14,868
19 29.608 18.697 16.765 t4.868
z0 20.592 18.772 16.806 14,857
21 20:.614 18.731 16.806 14.843
22 20.683 18.775 16.844 14.871
23 20.597 19.731 16.818 14.879
24 20.584 18.720 15.753 {4,860
25 20.696 18.850 16.865 14.863
26 20.561 18.653 18.77M 14,854
27 20.619 1g.795 16.809 14.849
28 204589 18.788  1Bi794 14,851
29 20.633 18:627 16.789 14,865
30 20.608 18.699 16.847 14,660
31 20.567 18.708 16.809 14,860
32 20.628 18.702 16.815 14,054
Figure D10. (cont) Run 6, 12-01-93, zoC #3 (Raw Data)
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Nata Print Qut for Zoc §
Perjod betwaen semples (sec): .0030303030303

, Fun 8 2

, FtleZRr2312018

Sample collection rate (H=): 330
Number of samples p=r port: 19
LLength of data run (sec): 30.0606060506
The scan type is: !
Number of srans/traverses: 32
Increment of traverse: @ Inches:
Atmospheric prassure 1a: 14.87 opaina
Tunnel Pressure Rstio is: . 949735265879
Scan Port Numhet
! 2 3 4 5 ] 7
1 20. 461 23.027 24.346 25.848 26.395 27.137 27.316
2 19.57% 22.359 24.149 25.478 26.474 26.918 27.361
3 20.229 22.451 24.434 25.757 26.539 27.051 27.287
4 19.710 22.949 24.182 25.631 26.402 26.4946 27.296
S 20.089 22.30S 24.136 25.628 26.323 26.937 27.293
] 20.33 22.545 24,520 25.72% 26.716 27.172 27.438
7 20.356 22.884 24.793 26.007 26.588 27.134 27.374
8 19.624 22.469 23.885 26.6835 26.487 26.956 27.258
9 20.140 22.730 24.179 25.670 26.336 27.229 27.409
19 20.052 22.502 24,070 25.822 26.605 27.018 27.258
1" 20.909 22.284 24.340 25.712 26.320 26.930 27.316
12 20.732 22.612 24,222 25.83S 26.579 27.067 27.338
13 19.947 22.740 24.4286 25.793 26.422 27.067 27.3358
14 19,592 22.264 24,449 28.608 26.431 26.940 27.258
15 20.342 22.937 24.159 25.676 26.431 26.9568 27.264
11 20.235 22.443 24.389 25.79¢0 26.397 27.02#8 27.322
17 19.618 22.079 23.893 25.436 26.300 27.019 27,258
18 20.046 22.277 24.283 25.821 26.533 27.048 27.816
19 20.428 22.474 24.326 25.498 26.369 25 .745 27.258
20 20.127 22.687 24,062 25,757 26.340 26.R76R 27.419
? 19.124 21.918 23.643 25.102 26.307 26. 7% 27.219
22 19.815 22.187 23.993 25.663 26.395 26.762 27.303
23 20.251 22.714 24.228 25.942 26.546 27.026 27.371
24 29.100 22.177 24.099 25.50t 26.428 26,937 27.3687
25 20.34% 22.958 24,787 75.958 26.5%6 27.000 27.345
26 20.089% 22.807 24.414 25.913 26.664 27.022 2'7.322
27 20.238 22.307 24.260 2K .884 26.513 26.4940 27.329
28 20.48% 22.195 24.217 25.439 26.317 26.873 27.097
29 20.235 22.469 24.214 25.832 26.828 27.089 27.345
30 20.258 22.561 24,202 25,624 26.471 26.930 27.383
31 19,759 22.443 24,174 $5.838 26,546 26,957 27.261
32 20.038 22.548 24.093 25.676 25,381 26.9497 27.174
Figure D11. Run 8, 12-01-93, ZOC #2 (Raw Data)
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fean Port Number
8 Q 1] A 12 13 14

27.519 27.507 z21.730 27.883 27.762 27.878 26,147

!
2 27.589 27.454 27.847 27.947 27.767 27.489 26.201
3 27.453 27.319 27.748 27.870 27.647 27.544 28.068
4 27.526 27.445 27.669 27.967 27.487 27.55%9 26.076
S 27.312 27.529 27.797 27.812 27.813 27.479 26.226
6 27.501 27.601 27.759 27.798 27.795 27.699 26.226
7 27.4%1 27.576 27.778 27.778 27.627 27.551 26.18%
8 27.494 27.513 27.630 27.798 27.553 27.357 26.124
9 27.528 27.448 27.643 27.875 27.683 27.468 26.073
19 27.507 27.454 27.543 2R0.944 27.71%2 27.402 26.1909
1t 27.507 27.407 27.659 27.792 27.602 27.521 26.139
te 27.328 27.4R5 27.846 27.897 27.884 27.531 26.190
13 27.387 27.419 27.5685 27,908 27.482 27.802 26.109
14 27.573 27.554  27.810 .. 27.884 27.669 27.609 26.208
15 27.394 27.554 -27.814 27.708 27.764 27.455 26.257
16 27.466 27.463 27.868 27.6848 27.686 27.8Q2 26.945
12 27.526 27.507 27.733 27.834 27.726 27.422 26.081
18 27.526 - 27.501 27.772 27.903 | 27.701 27.592 26.150@
19 27.45@° - 27.538 27,665 27.859 27.597 27.334 25.208
20 27.507 27.31¢ . 27.833 27.959 27.586 27.427 26.004
21 27.485 ~ 27.526 27.698 27.867 27.78% 27.263 25.989
22 27.463 - 27.504 27.9e7 27.6R2 27.609 27.569 26.088
23 27.5587 27.4B3 27.185 27.763 27.6%5 27.645 26.281
24 27.532 27.466 27.704 27.8865 27.693 27.685 26.1718
25 27.6598 27.538 27.595 27.900 27.792 27.549 26.213
2 27.587 . 27.698 27.817 T.795 | 27.871t 27.488 26.224
27 27.400 27.520 27.630 27.9e3 27.640 27.7B4 26.165
28 27.321 27.470 27.859 27.889 27.696 27.420 26.221
29 27.501 27.582 27.691 27.992 2'7.876 27.679 H2
30 27.475 27.463 27.688 27.765 27.803 27.453 26.175
31 27.419 27.338 ?7.797 27.791 27.688 27.324 26.993
32 27.479 27.482 27.640 <7.86514 27.683 27.4%% 26.218

Figure D11l. (cont) Run 8, 12-01-93, ZOC #2 (Raw Data)
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Scan : . Port Number:
15 16 17 L] 19 20 21
1 26.728 26.452 26.049 ’8.735 14,800 17,360 17.082
2 26.609 26.182 25.979 25.659 14.787 17.373 17.054
3 26.615 26.286 ?6.060 25.4R6 14.778 17.365 17.108
4 26.426 25.246 25.755 2S.415 14,0806 17.3R3 17.0586
5 26.593 28.317 25.932 25.574 14.834 17.365 17.061
6 26.882 26.517 26.187 25.979 14.787 17.363 17.017
? 26.577 26.443 26.113 25.574 14,797 17.352 17.080
8 26.29 26.372 25.982 25.689 14,763 17.355% 17.082
9 26.429 26.280 25.865 25.577 14,747 17.350 17.877
10 26.684 25.997 25,999 25.553 14,797 17.360 17.9610
" 26.546 26.237 25.915 35.3%4 14.806 17.358 17.085
12 26.819 26.574 26.226 25.788 14.803 17.369 17.12¢
13 26.373 26.354 26.023 25.545 14.809 17.260 17.043
11 26.5485 26.132 25.863 25.839 14.812 17.337 17.038
15 26.753 26.212 26.142 25.703 14,778 t7.334 17.095
15 26.515 28.234 26.008 25.738 14,741 17.260 17.114
17 25.536 26.148 26.046 25.56% 14,806 17.35% 17.045
te 26.477 26.277 25.947 25.776 14.812 17.360 17.049
19 26.458 26.328 25.9%6 25.750@ 14,794 17.365 17.093
20 26.448 25.200 25.947 25,587 14.803 17.345 17.072
21 26.457 26.212 25.778 25.281 14,791 17.334 i7.0882
22 26.496 26,446 25.979 25.562 14.824 17.385 17.069
23 26.694 26.403 26.058 25.693 14.928 17.363 17.108
24 26.373 26.240 25.720 25.483 14.779 17.365 17.053
25 26.741 265.209 26.125 25.636 14.757 17.355 17.974
26 26.656 26.348 26.221 25.858 14.744 17.347 17.03%
27 26.486 26.329 25.912 25.7%9 14.766 17.355 17.087
28 265.425 26.26% 26.002 25.501 14,781 17.345 15.98%
29 26.640 26.357 26.177 2%.876 14.778 17.347 17.043
39 26.618 26.339 26.116 25.521 14,794 17.355 17.0895
3t 26.4680 ° 26.320 25.915 25.779 14.769 17.334 17.038
32 26.524 26.200 25.892 25.395 14.818 17.345 17.080

Figure D11. (cont) Run 8, 12-01-93, ZOC #2 (Raw Data)
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Scan Port Number
22 23 24 25 26 27 28
1 16.546 16.518 16.283 17.621 20.900 22.448 22.752
2 16.548 16,478 16.330 17.658 20.942 22.533 22.758
3 15.544 16.515 16.356 17.671 20.963 22.574 22.791
4 16.554 16.520 16.312 17.6@2 20.871 22.495 22.764
5 18,507 16.463 16.338 17.650 20.850 22.474 22.786
] 16:504 16.508 16.322 17.56% 28.787 22.544 22.786
7 16.517 16,492 16,371 17.658 20.908 22.455 22.756
8 16.501 18.484 16.377 17.737 20.982 22.457 22.795
] 18.507 16.531 16.389 17.544 20.960 22.466 22.761
19 15.507 16.500 16.332 17.602 20,882 22.457 22,738
1" 16.501 15.494 16.348 17.892 20.819 22.aM 22.735
12 16.515 15.492 16.309 17.587 20.983 22.544 22.724
13 16.541 18,494 16.398 i7.568 20,924 22.491 22.769
14 {6.530 16.531 16.296 17,50} 20.958 22.544 22.829
15 16.541 18489 16.369 17.621 20,874 22.416 22.789
16 16.554 16.463 16,400 17.615 26.929 22.452 22.738
17 16.499 16.458 8. 351 17.711 20.942 22.527 22.769
18 16.507 16.489 16.379 17.684 20.905 22.530 22.764
19 16.467 16.507 16.358 17.671 20.913 22.480 22.758
20 16.491 16.523 165.400 17.621 20.937 22.421 22.781
21 16.515 i6.479 16,332 17.571 20.858 22.400 22.772
22 15.499 16,484 16.364 17.549 20.911t 22.480 22.788
2 16.565 16.513 16.371 17.588 20,795 22.474 22.766
24 15.541 16.515 16.382 17.512 20.879 22.500 22.792
25 165:472 18. 461 16.382 17.700 20. 964 22.4A2 22.778
26 16.533 16,453 16.351 17.618 20.916 22.513 22.758
27 16.501 16.526 16.351 17.855 20.916 22.4B6 22.7¢%8
28 16.499 16.518 16.340 17.565 20.976 22.488 22.766
29 16.475 16,494 16.377 17.813 20.921 22.510 22.724
30 16.51% 16.407 16.377 17.596 26.9080 22.4585 22.78%
31 16.493 16.444 16.319 17.555 20,882 272.469 22.764
32 16.5625 16.458 16.395 17.506 20.966 22.494 22.721
Figure D11. {cont) Run 8, 12-01-93, ZOC #2 (Raw Data)
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Scan Port Number
29 30 3 32
1 20.417 19.391 16.312 16.250
2 2@.390 19.329 16.298 16.259
3 20.402 19,343 16.396 16.289
4 20.351 19.253 16.301 16.268
5 20. 450 19.411 16.365 16.271
5 29.312 19.256 16.312 16.274
7 20.441 19.340 16.340 16.262
8 29.393 19.408 16.326 16.283
9 20,432 19.416 16.369 16.262
10 20,484 19.394 16.326 16.274
1 20.420 19.380 16.334 16.266
12 20.429 19,487 16.334 15.286
13 2@.366 19.242 16.348 16.259
14 20.411 19.343 16.318 16.277
15 20.288 18.275 16.299 16.250
18 20.441 19.351 16.396 16.304
7 20.435 19.374 16.351 16.298
18 20.489 18.413 16.382 16.315
19 20.444 19.509 16.343 16.200
20 29,357 19.323 16.298 15.280
21 29,381 19,374 16.376 16.271
22 20.399 19,287 16.379 16.280
23 20.327 19.177 - 16.309 16.265
24 20.360 19,258 16.360 16.292
25 20.543 19,444 . 16.443 16.312
26 20,387 19.273 16.326 16.277
27 20,360 19:270 16.318 18.277
28 20.324 19,360 16.354 16,2498
29 20.474 19,397 16.354 16.397
30 20.359 19,213 16.295 16.259
31 20.333 19,273 16.292 16.250
32 20.381 19,368 16.365 16.271
Figure D11l. (cont) Run 8, 12-01-93, ZOC #2 (Raw Data)
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Data Print Qut for Zoc $ 3 , Run 8 8 , FileZR3312018
Period between samples (sec): .0030303030303
Sample collection rate (Hz): 330
Number of samples per port: 1]

Length of data. run (sec): 30.0506080606
The scan type is: 1
Number of scans/traverses: 32
Increment of traversa: 9 Inches
Atmosphertic pressure is: 14,87 paia
funnel Prassure Ratio is: .803213327632
Scan E Part Number :
L 2 3 4 5 G 7
1 1S.414 18.336 17.326 20.314 21,961 23.6867 24.347
2 15,298 !4.850 16.845 19.449 22.005 23.238 24.524
3 165.323 14.932 17.249 19.927 22.310 23.639 24,399
4 15.307 14,822 16.571 19.7%09 22.079 23.313 24 441
S 15.326 14.987 17.081 19.818 22.026 23.38% 24.285
6 15,354 14.945 17.217 19,9490 22.700 24.000 24.548
7 15.364 15.202 18.020 20.689 22.6%91 23.674 24.5%9%
2] 15.282 14.819 16.654 18.65€9 21.649 23.422 24.504
9 15.376 15.129 17.435 20.066 21.9892 23.643 24,393
10 15.314 14,802 16.933 19.975 22.195 23.351 24.401
1" 15.314 14,918 171 19.732 22.001 23.698 24.276
12 15.376 16.404 17.958 20.340 22.338 23.725 24.439
13 15.373 14,928 17.474 20.185 21.980 23.562 24,404
14 15.317 14.932 16.988 19.645 21.9%8 25.2589 24.353
15 15.326 15.048 16.849 20.286 22.00S 23.514 24.382
16 15,445 15.052 17.430 19.618 22.182 23.527 24.441
17 15,332 14.894 16.757 19.294 21.533 23.405 24.25%9
18 15.335 14.928 17.06% 19.704 22.173 23.211 24.453
19 15.30) 15.048 17.184 20.079 21.998 23.327 24.501
2 15.342 15,132 17.091 20.084 21.814 23.531 24,401
21 15.307 14,737 16.442 18.7990 21.471 22.919 24.302
22 15.342 14,771 16.737 19.590 21.440 23.102 24,313
23 15.329 15.024 17.451 20.517 22.260 23.919 24.8521
24 15.379 15.05S 17.1654 19.866 22.398 23.364 24.575
25 15.376 15.661 17.701 20.244 22.366 23.650 24.467
26 15.429 15.462 17.676 20.092 22.18% 23.72% 24 479
27 15.310 14,901 17.440 19.904 22.151 23.752 24 .561
28 15.386 15,171 17.432 19.504 21.808 23.e71 24,040
29 15.342 15.233 17.629 20.879 22.214 23.694 24.481
30 15.370 15.9021 17.052 19.7%2 22.369 23.527 24.356
31 15.332 14.904 17.171 20.77t 22.057 23.629 24.393
z22 165.426 15.072 17.270 19.866 21,914 TR.540 24 .53

Figure D11. (cont) Run 8, 12-01-93, 2ZOC #3 (Raw Data)
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Scan Port Number

"8 9 10 " 12 13 14
t. 25.205 25.843 26.225 26.360 26.747 27.762 27.559
2 25.113 25.804 26.109 26.548 26.7754 27.809 27.569
3 24.970 25.823 26.166 26.343 2h.629 27.662 27.32@
4 24.973 25.626 26,097 26.318 26.586 27.76% 27.278
5 25.290 25.834 26.022 26.466 25.831 27.879 27.831
6 25.556 25.083 26.287 26.416 26.835 27.825 27.794
7 25.268 25.86¢ 26.150 26.311 26.654 27.772 27.589
8 25.257 25.667 25.094 26.387 26.685 27.622 27.513
Q 25.531 25.813 26.113 26.35% 26.657 27.612 27.379
10 25.129 26.557 26.200 26.489 26.719 27.81S 27.429
1" 25.232 -25.8681 28.118 -~ 204267 --26:¢785 -~ -27.765 27.358 -
12 25.196 25,872 26.247 - 26.384 26941 27.831 27.601
13 25.269 25.703 26.172 28.287 28.577 27.888 27.369
14 25.128 25.4947 26.3865 26.396 26.728 27.858 27.654
s 25.287 25.869 26.854 26,322 26.900 27.758 27.604
186 25.3N 26.9v86 26.262 - 26,440 .. 25.822 27.725 27.404
17 28.32086 25.858 28.160 28.425 26.822 27.642 27.450
8 25.299 25.837 28.047 26.463 26.785 27.841 27.492
19 25.107 25.721 26,032 28.220 25.8687 27.55% 27.531
20 24.961 25,703 26.203 26.375 2k.723 27.592 27.281
21 74.891 25.703 25.954 26,337 26.9497 27.632 27.340
2z 26.183 25.706 26.16% 26.279 28.778 27.794 27.524
23 25,327 25.992 26. 19t 26.32% 26.741 27.785 27.503
24 25.2@2 25.664 26.269 26,349 26.835 27.672 27.369
25 26.248 25.742 26.2083 26.410 26.744 27.77¢ 27.R28
26 25.415 25.941 25.35%9 28.513 26.844 27.764 27.682
27 25.199 25.786 26.147 26.402 26.772 27.599 27.566
28 25.120 25.444 26.060 26.404 26.741 27.748 27.555
2 25.318 26.852 25.988 25.516 265.847 27.762 27.524
3e 25.107 25.7986 26.172 26.413 26.884 27.839 27.460
3 25.113 25.985 26.179 26.4510 ?6.738 27.526 27.597
32 25.275 25.691 26.144 26.448 26.757 27.619 27.576

Figure D11l. (cont) Run 8, 12-01-93, ZOC #3 (Raw Data)
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.Scan . Port Number
s . 16 17 18 19 20 21
! 26.929 28.456 26.176 17.268 17.649 19.025 17.676
2 256.791  28.358 26.118 17,273 17.597 18.0086 17.649
3 26.808 26.242 26.084 17.258 17.636 18.053 17.692
4 26.876 26.278 28.880 17.296 17.597 18.081 17.744
5 26.877 26.510 25.968 17.283 17.641 19.025 17.605
(] 26.932 26.524 26.167 17.279 17.583 18.022 17.660
7 26.817 26.477 28.081 17.240 17.628 18.0986 17.823
8 26.581 26.477 26,038 17.213 17.688 19.034 17.697
9 26.739 26.275 26.075 i7.213 17.605 18.04¢ 17.863
10 28.670 26.260 25,4948 17.359 17.520 18.025 17.586
" 26.627 26.514 25.877 17.203 17.631 18.072 17.652
12 27.004 26.586 28.33) 17.256 17.823 18. 137 17.634
13 26.719 26.550 25.874 17.263 17.586 18.272 17.697
14 26.765 26.235 28.078 17.339 17.649 18.231 17.694
15 26.868 26.405 26.108 17.253 17.6546 18.031 17.673
18 26.943 26.405 26.164 17.263 17.667 18.149 17.783
17 26.759 26.278 26.146 17.273 17.651¢ 18.962 17.683
18 26.730 26.365 25.988 17,283 17.633 . 18.093 17.578
19 26.748 26.542 26.028 17.286 17.688 18.162 17.678
r{) 26.713 26.304 26.007 17.302 17.8651 19.987 17.73
2) 26.664 26.362 25.791 17.236 17.654 17.997 17.671
22 26.820 26.52% 28.053 17.312 17.639 18.146 17.7710
23 26.934 26.588 26.047 17.283 17.628 18.975 17.707
24 26.802 26.235 25.862 17.279 17.639 18.097 17.744
25 26.968 26.463 26.183 17.253 17.638 18.118 17.6886
26 26.828 25.528 26.247 17,329 17.668 18.975 17.723
27 26.799 26.448° 28.072 - 17.298 17.631 10.053 17.676
28 ‘26.713 26.40!\ 26.102 17.352 17.672 18.0493 17.689
29 26.906 ©  25.434 26.875 17.266 17.714 18. 1862 17.652
30 26.739 26.470- 26.102 17.283% 17.719 15.072 17.715
34 26.722 265.354 26.056 17.362 17.546 18,065 17.636
32 26.739 26.35! 25.899 17.243 17.G87 1811 17.731
Figure D11l. Run 8, 12-01-93, zOC #3 (Raw Data)
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Scan Port Number
22 23 24 25 26 27 28
1 17.269 16,247 17.897 21.59) 21.325 20.500 21.896
2 17.064 16.221 18.076 21.561 21,357 20.471 22.008
3 17.037 16.201 18.089 21.514 21.297 20.485 21.962
4 17.090 16.282 17.952 21.561 21.339 20.486 21.918
5 17.05S 16.233 18.18% 21.561 21.3190 20.457 21.899
& 17.953 16,227 183.109 21.505 21.334 20.500 21.8957
7 17.0926 16.244 19.064 21.529 21.347 20.446 21.924
8 17.037 16.224 18.190 21.585 21.378 20.483 21.957
9 17.034 15.247 18. 197 21.528 21.320 20.463 22.920
19 17.002 16.201 17.965 21,811 21.320 20.496 21.940
" 16.96% 16.172 18.09% 21.579 21.281 20.449 21.968
12 17.915 16.233 18,223 21.585 21.310 20.520 21.891
13 17.812 16.186 18.979 21.511 21.360 20.489 21.979
14 17.039 16.270 17.899 21.579 21.334 20.512 22.028
15 16.968 16.221 18.041 21,529 21.312 20.466 21.885
13 17.012 16.166 18.122 21.520 21.334 20.449 22.012
17 17.026 16.247 18.061 21.564 21.341 20.495% 21.918
18 17.047 16.215 18,185 21.559 21.326 20.503 21.974
19 16.999 16.215 . 18.18% 21.544 21.789 20.463 2133
20 17.918 15.259 18.172 21.591 21.320 20.483 22.023
21 16.999 16.244 18,046 21.511 21.328 20.451 21.998
22 17.926 16.232 18.066 21.488 21.320 20.457 21.916
23 17.015 18.244 17.978 21.505 21.302 20.460 21.962
24 17.018 16.218 17,978 21.500 21.299 20.450 21.932
25 17.926 16.198 19.109 21.573 21.347 20.483 22.037
26 17.904 16.183 17.973 21.832 21.310 20.474 21.940
27 15.993 16.253 18.157 21.811 21.302 20.509 21.921
28 17.004 16.247 18,162 21.550 21.315 20.477 27.812
29 16.988 16.188 18.099 21.500 21,312 20.451 21.971
30 17.045 16.253 18.114 21.602 21.344 20.469 21.839
31 17.010 16.189 17.892 21.523 21.32¢ 20.503 21.896
32 15.983 16,172 18.114 21.508 21.328 70. 440 21.96%
Figure D11. (cont) Run 8, 12-01-93, ZOC #3 (Raw Data)
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Scan Port Humber
29 30 31 32
1 20.581 18.571 16.846 14.805
2 20.594 18.646 16.843 14.833
3 208.510 18.684 16,884 14.822
4 20.572 18.582 16.843 14.816
5 20.564 18.614 15. 991 14.861
6 20.673 18.748 16.998 14.830
7 20.594 18.632 16.829 14.239
8 20.505 18.584 16.851 14.816
] 20.613 18.751 16.904 14.816
1] 28.616 18.661 15.825 14.841
1" 20.569 19.748 16.805 14.818
12 20.511 18.687 16.822 14.813
13 20.561 18.830 16.896 14.833
14 20.616 18.875 16.819 14.819
15 20.520 18.512 16.002 14.827
i 29.621 18.661 16.945 14.824
17 20.591 18.603 16.854 14.822
18 20.605 19.707 16.893 14.827
19 29,575 18.596 16.849 14.838
20 20.662 18.757 16.854 14.836
21 20.503 18.652 16.895 14.810
22 20.599 18.520 16.884 14.824
23 20.624 18.583 16.913 14.810
24 20.597 18.635 16.875 14.213
25 29.662 18.794 15.918 14.819
26 20.531 iB.617 16.819 14.844
27 20.479 18.553 16.822 14.838
28 20.660 18.719 16.918 14.8785
29 20.621 18.597 16.660 14.836
20 29.503 18.548 16.843 14.824
31 20.514 18.594 16.872 14.838
32 20.553 18.582 16.963 14,633
Figure D11. ZOC #3 (Raw Data)

(cont) Run 8, 12-01-93,
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Date Print Out for Zoc 8 1 |, Hun 8
Period between samples (nac)!
Sample cnllection rate (Hz)!
Numher of samples per port:
Length of data run (sec):

The scan type ts:

Humber of scans/travarses:
Increment of traverse:
Atmospheric pressure §s:
Tunnel Pressure Ratio (s:

Scan Port Number
f 2 3
15.193 15,079 18.484

¥

2 15.274 15.014 19.311
3 15.202 15.0860 19.366
4 15.211 1S5.1186 18.787
S 15.211 15.069 18.383
6 15.184 15.042 18.760
7 15. 265 15.060 18.677
e
9

15,238 15.042 18,997

15.220 15.014 19.272
19 15.229 15.979 18.355
1 15,238 15.023 19.521
12 15.220 15.187 18171
13 15.265 15.089 19,109
14 15.229 15.042 18.557
15 "15.247 15,134 18.107
16 15.265 15,107 18.309
17 15.256 15,107 18.227
18 15.229 15.279 19.364
19 15.229 15.088 18.475
20 15.211 15.069 18,144
2 15.238 15.014 19.747
22 15,285 15.089 18.815
237 15.265 15.069 18.851
24 15.211 14.995 18.824
25 15.765 15.060 19. 192
26 15.265 15.069 18,502
27 15.265 15.097 18.429
29 15.247 15.042 18,502
29 15.238 15,080 18.199
30 15.211 15.088 18.539
3 15.238 15.097 18.787
32 15.229 15.079 19,871
33 16,247 15.088 19.650

3, FLleZR1312063
.0030303030303

32e

19

3t

3
33
0625 1lnches
14.78 npsia
2.01293840025

4 S

21.312 22,470
21.624  22.s25
21.578 22.617
21.542 22,644
?0.880  22.389
21.6861 22.8S5
21.119  22.388
21.394  22.360
21,312 22.7e
21.33¢ 22,479
21.882  22.507
21.018  22.324
21.991 22.259
21,119 22.269
20.953  22.039
21.333  22.580
21,019 22.470
21,156 22.580
21.873  22.269
20.972  22.333
21.468 2.553
21.183  22.379
21.211 27,4332

20.953 22.985
21.312 22.496
21.936 2.A78

20.944 22.149
20.935 22.714
20.98) 22.452
21.247 22.57
21.064 22.A433
21.39% 22.388
21.293 22.406

Figure D12. Run 3, 12

-06-93, ZzZOC #1
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g 7
23.115 23.679
23.237 24.077
23.218 23.735
23.237 23.679
23.228 23.892
23.488 24,059
23.737 24.124
23.265 24.0985
23.728 23.874
23.404 24.031
23.162 24.003
23.200 23.938
23.069 24._031
23.932 23.827
23.190 23.809
23.228 23,782
23.367 23.976
235.404 24,161
23.283 24.013
22.986 23.892
£3.228 23.920
22.921 2%.818
23,786 24.096
23.135 23.946
23.774 23.929
23.181 23.874
22.865 ~3.670
23116 23.901
23.404 24161
23.128 23.800
23.371 23,968
23.177 24.059
23.823 23.901

{Raw Data)




Scan Port Number

8 ] 12 " 12 13 14

1 24.448  25.999 25,597  25.895  29.858  27.138  27.30S
2 24.575  25.233  25.792  26.892  29.867  27.058  27.288
3 24.439 25,162  25.721  26.163  29.858  27.156 ° 27,365
4 24.530  25.955 . 25.508  26.829  29.967  27.831  27.279
3 24.393 24,957  25.775  26.145  29.867  27.822  27.417
3 24.484  24.957  25.525  26.154  29.875  27.228  ¢7.391
7 24,802 25.251  25.828  26.243 28,875  27.@7%  27.271
8 24.648  25.224  25.436  25.814  29.848  27.120  27.288
9 24.529  25:918  25.508  25.118  29.893  26.962 27,185
19 24.557  25.215  25.766  26.181  29.831  27.858  27.314
" 24.602 25,117  25.623  26.@11  23.858  27.093  27.348
12 24.393 24,894  25.623  26.074 29,849  27.M93  27.460
13 24.684  25.411  25.775  26.047  29.831  27.BR7  27.279
14 24.466 25,899  25.570  26.193 28,867  27.858  27.288
15 24.612  25.331  25.800  26.138 29,843  27.20)  27.383
16 24.339 25,045  25.73¢  26.829  29.858  27.058  27.288
17 24.488  25.17\ 25,768 26.127  29.84@  27.183  27.385
18 24.530  25.21§  25.703  26.217 29,831  26.995  27.176
19 24.802  25.099  25.481  25.966  29.858  27.@13  27.236
20 24.393 24,966  25.499  26:020  29.867  27.043  27.279
21 74.484  25.08)  25.534 25,859  29.831  27.0@4  27.296
22 24.602  25.331  25.703  2B.172  29.843  27.0476  27.253
23 24,611  25.999  75.559  26.288  29.858  27.076  27.167
2 24.438  25.126  25.658  25.957  29.804  27.193  27.494
25 24.521  25.999  26.561  25.895  29.849  26.869  27.228
26 24.484  25.197  25.828  26.127 29,843  27.@58  27.279
27 24.366 25.117  25.481  25.948  29.831  27.e58  27.228
28 24.411  26.82@  25.632  26.083  29.849  27.111  27.245
29 24.675  25.163 25.653  26.056  29.840  27.97F  27.374
30 24.433  25.000  25.552  25.975  29.813  26.977  27.11B
31 24.433  25.028  25.659  26.145  29.822  26.%@  27.1S3
32 24.757  26.233  25.4%@  26.074  28.822  27.372  27.417
33 2¢.666  25.251  25.579  26.163  29.831  27.129  27.202

Figure Di2. (cont) Run 3, 12-06-93, ZOC #1 (Raw Data)
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Scan Port Number
15 16 17 1] 19 20 2t
1 27.49 27.563 27.665 27.694 27.814 27.845 27.922
2 27.429 27.519 27.545 27.547 27.662 27.757 27.931
3 27.562 27.666 27.717 27.686 27.940 27.054 27.8189
4 27.508 27.474 27.545 27.504 27.721 27.748 27.802
& 27.632 27.586 27.6983 27.720 27.814 27.80 27.742
g 27.473 27.563 27.580 27.556 27.738 27.819 27.862
7 27.393 27.492 27.434 27.50A 27.721 27.901 27.054
8 27.5652 27.627 27.537 27.504 27.789 27.784 27.8114
9 27.296 27.430 27.57 47.547 27.788 27.845 27.828
10 27.438 27.571 27.571 27.478 27.729 27.713 27.819
11 27.526 27.607 27.571 27.694 27.704 27.794 27.768
12 27.526 27.571 27.588 27.686 27.768 27.775 27.828
13 27.491 27.538 27.631 27.642 27.872 27.801 27.957
14 27.448 27.607 27.563 27.582 27.687 27.722 27.785
15 27.491 27.877 27.700 27.518 27.753 27.9728 27.811
16 27.429 27.548 27.503 27.486 27.779 27.784 27.734
17 27.487 27.580 27.657 27.586 27.788 27.792 27.785
18 27.358 27.519 27.623 27.825 27.738 27.7% 27.997
19 27.438 27.501 27.477 27.556 27.763 27.801 27.682
29 27.305 27.483 27.537 27.573 27.721 27.7715 27.768
21 27.491 27.571 27.494 27.642 27.881 27.819 27.854
22 27.491 27.642 27.498 27.512 27.713 27.731 27.751
23 27.207 27.43@ 27.605 27.564 27.704 27.757 27.814
24 27.624 27.833 27.857 27.530 27.720 27.889 27.887
25 27,367 27.527 27.685 27.791 27.906 27.96@ 27.957
25 27.340 27.457 27.468 27.469 27.839 27.92% 27.871
27 27.349 27.563 27.511 27.547 27.738 27.810 27.785
28 27.420 27.607 27.674 27.712 27.780 27.907 27.948
29 27.508 27.527 27.503 27.564 27.704 27.659 27.768
30 27.358 27.560 77.554 27.521 27.704 27.810 27.854
3 27.340 27.483 27.588 27.547 27.780 27.775 27.957
32 27.269 27.360 27.520 27.573 27.77 27.863 27.811
33 27.269 27.563 27.545 27.642 27.780 27.854 27.802
Figure D12. (cont) Run 3, 12-06-93, ZOC #1 (Raw Data)
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Scan Port Rumber
22 23 24 25 26 27 28
1 27.884 28.526 29.845 31.412 24.377 19.0%4 4,674
2 27.85R 28.481 30.000 31.498 74,437 19,104 n4.649
3 27.623 26.508 29.802 31.429 24173 18,944 24.455
4 27.9¢8 28.543 29.879 31.305 24.471 19.163 24.607
5 27.797 28.420 28.793 31.420 24.304 19. 0996 24.598
6 27.928 28,552 29.836 31.344 24,241 18.986 24.767
7 27.81¢ 28.455 29.923 31.403 24.377 19.987 24.599
8 27.320 28.543 29.905 31.420 24.403 19.130 24.582
9 27.867 28.526 29.784 31.366 24.428 19.113 24.472
7] 27.911 28.446 29.802 31.437 24.326 19.113 24.446
] 27.955 28.552 28.879 31.420 24.343 19.962 24.649
12 27.991 28.587 29.810 31.454 24.300 19.054 24.311
13 £7.937 28,552 29.879 31.471 24.377 19.104 24.582
14 27.849 26.464 29.828 31.353 24.275 19.037 24.548
15 27.867 28.437 29.836 31.437 24.420 19.138 24.565
16 27.744 28.349 29.784 3t.327 24.207 19.037 24.522
17 27.911 28.411 29.810 31.389 24,2414 19.912 24.522
1R 27.928 28.508 29.75@ 31.378 24.249 19.071 24,472
19 27.832 28.448 29.853 31.389 24.360 19.104 24.5086
20 27.841 29.437 29.776 31.299 24.292 18.976 24,453
21 27.841% 20.473 29.914 31.505 24.360 19121 24.514
22 27.841 28.428 29.810 31.463 24.21% 19.979 24,598
23 27.949 28.517 29.879 31.370 24,139 18.944 24.489
24 27.761 28.517 29.974 31.389 24.300 19.045 24.489
2 28.028% 28.543 29.931 31.493 4. 317 19.m2 24.6914
26 27.967 28.473 24.888 31.437 24.317 19.037 24.6914
27 27.647 28.428 29.758 31.366 24,352 19,0996 24.548
26 27.8528 29.578 29.828 31,403 24.411 19.0365 24.522
29 27.753 28.420 29.845 31.353 24.275 19,412 24.522
30 27.88¢ 28.420 29.776 31.334 24.232 19.029 2a.013
31 27.993 28.437 29.862 31.310 24,437 19.087 24.515
32 27.779 28.437 29.845 31.388 24.338 19,130 74.506
33 27.823 28.41) 29.802 31.338 24.388 19,0867 24.514
Figure D12. Run 3, 12-06-93, zZOC #1 (Raw Data)
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Figure Dl12.

Scan Port Number
29 30 31 32
1 15.392 30.983 48.206 45.436
2 15.434 31.926 48.137 46.197
3 16,442 31.089 A8.274 45.808
4 15.426 30.983 48,7240 45,526
s 15.476 30.949 48.206 45,507
3 15.501 31.926 48.214 A5.542
7 15,459 31.869 48.282 A5.569
8 15.409 30.97% 48.265 45.401
g 15,409 30.983 48.197 45,294
10 15.426 30.983 48.265 45.339
1 15.451 30.975 48.248 45.294
12 15.442 31.009 48,333 45,462
13 15.434 30.932 48,148 45.020
14 15.426 30,966 48,171 42.743
15 18,451 30:975 48.342 39.826
1] 15.451 30.957 48.146 37.553
17 15.45) . 30.914 48.282. 49.891
18 15.476 - 30.975 48,308 45,294
19 15.375 30.932 48,154 45.011
20 15.367 30.906 48.978 45.879
21 15,442 30.983 48.231 45,932
22 15,392 30.940 48,163 45,799
23 15,460 30.906 48.257 45.737
2 15.424 29.914. -4R.367 -45.75%5
25 15.451 30.932 48.257 45,702
25 15.5@1 30.957 48.325 45,666
27 15.434 30.906 48,257 45,631
28 15,426 30.923 48.333 45,586
29 15.426 30.914 48.274 45.688
30 15,409 30.880 48,249 45.595
31 15.409 30.854 48.197 45.631
32 15.409 30.854 49,1485 45.675
33 15,409 30.794 48.240 45.631
(cont) Run 3, 12-06-93, ZOC #l1 (Raw Data)

117



Verticle Diztance Traversed us. ft

n)

R

=»n .
ﬂﬂg

nufmp..u
.45

bz Vartioa
el
T

i

JHa53

..... S

SN S T S N T
PHUNRIAIMNIDIBETADNVINILNUAGETAONIMINRRIHNBIBIITHINGD

Totn! Prassure fpein)

The cascade loss coelfictient based on inlet
dynamic pressure as talculated using
mass averaged guantities as shown below.

Ptral = 48.2358157816 PSIA
Pima2 = 45.1421902158 PSIA

PtI-P1 = 32,.8037489344 PSIA
Ttavg = S507.5 deg R

U_bar = .0943070736203

Figure D12, (cont) Run 3, 12-06-93, ZOC #1 (Impact
Prove Survey)
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Dats Print Out for Zoc £ 2 , Run & 3 , FileZR2312063
Pertod betueen samplen (nec): .0030383030303
Semple collection rate (Hz): 33

. Number of samples per port: 19
Length of dats run (sec): 31
The scan type is: 3
Humher of scans/traverses: 33
Incremént nf traverse: ’ 0625 Inches
Atmospheric pressure is: 14.75 npstn
Tunnel Fressure Ratio i1s: . 990022206557
Szan Port Number
| 2 3 4 S 6 7
1 27.930 28.46S 28.354 28.703 28.53} 28.549 28.466
2 27.868 28558 28.481 28.716 ‘28,637 28.658 28.559
3 28.017 28.656 28.520 28.765 28.686 28.703 28.498
4 28.028 28.465 28.499 28.732 29.633 28.623 28.479%
s 27.9a1 28.483 28.366 28.6823 28.581 28.604 26,453
] 27.949 29.441% 28.467 28,829 '28.669 298.661 28.827
7 27.86S5 28,501 28.438 28.716 28.587 28.73% 28.582
8 27.917 28.418 28.444 28.657 28.827 28.626 28.492
] 27.868 28,457 28.487 28.660 28.587 28.586 28.598
10 27.939 28.421 28,429 28.745 28.607 28.623 28.508
] 27.838 28.508 28.400 28.683 28.597 28.585 28.579
12 27.819 28.364 28,383 28.7582 28.551 28.543 28.399
13 27.9N 28,582 28.383 28.677 28.554 28.613 28,485
14 27.89% 28.472 28.308 28.693 28.574 28.69! 28.530
15 27.922 28.483 28.415 28.732 28.518 28.645 28.527
16 27.911 28,493 28.371 28.81%5 28.551 28.537 28.421
17 27.998 28.55%5 28.447 28.680 26.584 28.687 28.543
18 27.925 28.534 28.415 28.703 28.564 28.671 2B.518
19 27.8M1 28.501t 28.383 28.716 28.RhA3 28.620 28,556
20 27.833 28,416 28.374 28.890 28.495 28.551 28.11%
2 28.015 28.645% 28.539 28.764% 28.554 28.623 28.508
22 28.072 28.527 28.592 28.748 28.663 28.591 29.453
2 27.955 29.506 28.43% 28.634 78.614 28.674 2R.505
24 27.896 208.444 28.354 28.670 28.622 28.604 28.518
25 27.947 28.480 28.476 28.690 28.5%8 28.671 28.492
286 27.846 28.457 28.397 29.703 28.591 28.617 28.415
27 27.841 28.356 28.29@ 28.5A48 28.454 ~8.482 268.437
28 27.860 28.811 28.334 28.531 20.564 28.7286 28,495
29 27.892 28.470 28.449 28.745 28.627 28.649 28.51@
30 27.955 28.599 28.510 28.605 28.54S 28.57% 28.392
31 27.92@ 28.534 28.429 28.618 28.515% 28.821 28,389
32 27.887 28.426 2R.480 28.521 28.521 28,8565 28,431
33 27.019 28.483 28.331 28.664 28.548 20.581 28,4686

Figure D12. (cont) Run 3, 12-06-93, ZOC #2 (Raw Data)

119




Scan Port Numher

8 9 8 i 12 13 14

! 28.632 28.378 28.364 29.120 28,905 20.878 27.615
2 29.655 28.431 28.458 29.194 29.84! 28.979 27.718
3 28.594 28.428 20.504 29.7@2 29:a77 26.9R7 ST.TR
4 28.87S 28.459 28.494 29.103 20,086 28.271 n7.700
5 28.%8% 28.384 29.435 29.122 2/.912 28.966 17.759
] 28.607 28.422 29.386 249.208 29,064 29.000 27.692
7 28.638 28.522 268.491 29.211 n0.097 28.96¢ 17,723
! 78,658 28.456 20.413 29.003 78.914 2R. 919 27.554
9 28.537  28.362 28,383 29.165 29.087 28.843 27.709
10 28.639 28.450 28.507 29.230 29.019 28.986 27.700
1 29.851 28.400 28.468 29.194 29.082 28.937 27.659
12 28.483 28.478 28.416 29.114 29.054 20.876 27.775
13 28.728 28.490 28.489 29.249 28.993 20.949 27.892
14 28.549 28.447 28.439 - 29.1R9 . 23.83) 28.932 27.877
15 29.56) £8.450 28,401 29.048 29.939 28.977 27.708
16 28.553 28.32% 28.354 29.169 28.950 28.8R6 27.626
17 28.537 28.534 28.533 29.177 28.940 28.4929 27.759
18 28.626 28.403 28.484 29.233 29.964 28.950 27.877
19 26.604 28.425 28.409 29.070 28.879 28.863 77.618
20 28.563 28.334 28.4R7 28.973 29.M3 28.873 27.508
2 28.645 28.493 28.448 29.094 28.4909 28.861 27.646
2 28.642 28.434 28.452 29,249 29.918 28.906 27.677
23 26.493 28.468 28.432 28.186 28.983 28.972 27.654
24 28.591 28.309 28.373 29.e9 29.019 28.970 27.718
25 28.555 28.478 28.468 29.006 28.950 28.914 27.5636
26 28.629 28.478 28.452 28,187 28.935 28.957 27.590
27 28.53) 28,341 28.377 29.150 28.993 28.904 27.615
28 28.579 28.3562 28.432 29.186 26.988 28.947 27,710
29 28.651 28.434 28.409 29. 144 29.082.  208.949 27.695
39 28.4808 28.366 28,403 28,946 28.863 28.8R8 217.597
3t 21,528 28.319 28.350 29.268 ©  28.9@9 28.790 27.533
32 28.658 28.381 28.3R7 29.18A 29.9839 29,003 n7.7%6
33 28.617 20.424 28.445 29.203 28,952 28.944 27.55!

Figure D12. (cont) Run 3, 12-06-93, ZOC #2 (Raw Data)

120




Scan Port Number '

15 16 17 ] 19 20 21

1 2R.529 29.461 28.308 27.897 29.727 29.71Y 22913
2 26.488 28.378 28. 118 27.814 79.724 29.717 22.897
3 28.504 29.492 28.364 27.902 29.727 29.714 22.913
4 28.507 28.334 28.115 27.796 29.715 29.789 22.947
5 28.526 28.504 28.238 27.949 29.72 29.712 22.884
6 28.418 28.39% 28.224 27.849 29.715 29.7@9 22.871
7 28.459 28.443 28.1a8 27.799 79.718 29,747 22.481
8 28.447 28.443 28.247 27.784 79,718 29.712 22.905
9 28.411 28.285 28.109 27.858 29.724 29.709 27.952
10 26.494 28.477 28.133 27.760 29.702 29.719 22,923
K 28.4585 28.483 28,152 27.932 29.705 29.706 72.989
12 28.535 28.430 28.223 27.907 29.792 29.7989 22.963
13 28.488 28.347 29.285 27.849 29.705 29.712 22.960
4 28.4532 28.38¢ 26.194 27.855 29.705 29.714 22.923
1§ 28.519 28.486 28.267 27.964 29.712 29.709 22.973
16 28.421 28.353 28.174 27.749 29.70% 29.709 22.064
17 29.488 28.427 28.252 27.899 29.721 29. 701 z2.879
18 28.507 28.384 28.223 27.973 29.718 29.706 22.902
19 28.482 28.381 28.153 27.814 29.699 29.7¢4 22.847
28 28.386 28.350 28.138 27.825 29.693 29.70F 72.944
21 28,488 28.424 28.135 27.929 29.705 29,704 22.918
22 28.415 28.424 29.185 27.858 29.681 29.693 22.779
23 28.377 28.424 28.255 27.743 29.702 29.692 22.850
24 28.494 28.461 28.258 27.822 29.6584 29.704 22.973
25 28.393 28.427 - 28.247 28.012 28.6493 29.596 22.921
26 28.367 28.406 28.130 27.722 29.684 29.688 22.947
27 28.301% 28,421 28,171 27.837 29.549 29.704 22.947
28 29.479 28.4B7 28.229 27.947 29.699 29.6596 2.937
29 28.507 28.412 28.253 27.793 29.596 29.691 22.800
30 29.424 28.399 28121 " 27.716 29.667 29.689 22.984
3t 28.326 . 28.319 268.188 27.746 29.699 29.693 23,024
32 . 28,386 28.3586 28.185 27.808 29.599 29.593 22.968
33 28,342 28.338 ' 28.176 27.822 29.590 29.69t 23.018

Figure D12, (cont) Run 3, 12-06-93, ZOC #2 (Raw Data)
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Scan Port Number

22 23 24 past 26 7 28
! 24.837 26.5618 27.731 28.093 2e.114 27.809 27.51S
2 24.8527 26.4456 27.692 28.112 28.119 27.837 27.558
3 24.622 26.497 27.614 28.058 28.111 27.8729 27.528
4 24 .581 26.483 27.699 2R. 000 28.069 27.818 27.489
s 24.630 26.540 27.661 28.015 28.9093 27.823 27.512
6 24 .654 26.39 27.643 28.098 7R8.069 27.937 27.51S
? 24.75% 26.45) 27.705 22,11 28.154 27.76 27.563
8 24.765 28.532 27.67 28.056 28.124 27.A31 27.497
9 24.6583 26.578 27.755 28.117 29.095 27.R29 27.503
10 24 .686 26.451 27.604 28.0RY9 28.124 27.871 27.548
1 24.712 26.522 27,687 28.096 28,1147 27.831 27.549
12 24.622 26.5M 27.687 28.0861 .17 27.854 27.558
13 24.752 26.538 27.734 2e.093 28.109 27.862 27.543
{4 24.659 26.394 27.656 26.089 28.127 «7.848 27.517
15 24.808 26.605 27.726 28.106 28.122 27.865 27.560
16 24.638 26,407 27.624 28.037 28.06! 272.77% 27.480
17 24.675 26.389 27.538 28.053 28. 101 27.826 27.548
18 24 .566 26.467 27.619 28.064 28.119 27.862 27.538
f9 24.593 26.378 27.583 28.074 28.122 27.859 27.517
2 24,798 26.59¢ 27.692 28.053 28.058 27.795 27.463
F 24.8651 26.811 27.726 z28.1e1 28.119 27.876 27.583
z2 24.728 26.441 27.568 28.082 28.103 27.R62 27.546
23 24,641 26.389 27.700 28.104 2R. 114 27.820 27.543
24 24.739 26.585 27.77 28.0%% 28.063 27.820 27.483
25 24.821 26.548 271.718 28,128 28.164 27.896 27.555
26 24.82% 26.545 27.731 28.122 28.149 27.893 27.540
27 24.832 26.525 27.671 28.032 28.07¢ - 27.795% 27.532
28 24.70 26.587 27.742 28.122 28.114 27.857 27.523
29 24.577 26.337 27.601 28.029 28.977 27.848 27.517
20 24.734 26.465 27.604 28.029 28.9066 27.8e3 27.489
31 24.866 26.629 27.744 28.101 28.090 27.820 27.497
2 24.779 26,551 27.760 28.069 28.114 &7.845 27.506
33 24.742 26.493 27.679 28.058 28.101 a7.812 27.500

Figure D12. (cont) Run 3, 12-06-93, Z0OC #2 (Raw Data)
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Scan Port Number
29 30 31
1 20,630 28.344 27.599 n7.362
2 0. 654 28.378 27.534 27.347
3 28.654 29.358 27.498 27.302
4 298.518 28.302 27.5587 27.311
5 28.627 28.385 27.52¢ 27.2712
G 28.569 28,361 27.551 27.347
7 29.663 28.389 27.593 27.377
] 28.645 28,347 27.621 27.371
] 28.675 28.338 27.456 27.300
0 28.690 28.344 27.568 27.314
1 28.639 28.353 27.548 27.347
12 28.675 28.395 27.58% 27.341
13 28.839 28.321 27.529 27.335
14 2R.633 28.344 27.540 27.362
15 28.717 28.378 27.607 27.383
16 29.618 28.310 27.540 27.300
17 28.705 28,381 27.573 27.356
i 29.708 28.370 27.554 27.344
19 29.636 28.3414 27.815 27.347
20 29.606 28.287 27.537 27.341
21 28.672 28.370 27.504 27.339
22 28.827 28.316 27.629 27.377
23 28.6K3 28.324 27.565 27.311
24 28.675 28,364 27:638 27.335
28 28.651 28.370 27.618 27.368
25 28.699 28.401 27.621 27.374
27 28.615 28.319 27.498 27.278
28 26.64S 28.319 27.579 27.383
29 28.542 28.341 27.543 27,347
30 26.55¢4 28.344 27.578 27.3117
3t 28.660 28.336 27.599 27.332
32 28,651 28.313 27.587 27.311
33 28.639 28.327 271.557 27.311
Figure D12. (cont) Run 3, 12-06-93, ZOC #2 (Raw Data)
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Lata Prinl Out for 20c ¢ 3

. Run ¢

3 , F1leZR3312053

Feriod betwean samples (eec): .0030303030303
Sample collection rate (Hz): 330
Number of samples per port: 19
Lenath of data run (sec): 31
The scan type ist 3
Number of scans/traversas: 33
Incrament of traverse: 0625 TInches
fitmospheric pressure is: 14,76 psia
Tunnal Pressure Ratio is: .993714972932
Secan Port Humber
| 2 3 4 5 s 7
] 22.7T1 24.128 25.383 28.28S 26.770 27.204 27.33%
2 22.73@ 24,222 25.484 26.432 27.0589 27.304 27.45%9
3 22.755 24,252 25.523 26.470 27.134 27.32% 27.371
4 22.692 24.210 25.384 26.412 27.118 27.373 27.396
5 22.583 24.145 26.373 26.313 26.903 27.2486 27.4186
5 22.6R7 24.039 25.422 26.528 27.193 27.279 27.518
7 22.655 24,118 25.288 26.239 26.801 27.284 27.620
2] 22.542 24,245 25.386 26.303 26.984 27.279 27.549
9 22.599 24,15k 25.394 26.437 27.029 27.174 27.399
10 22.758 24.228 25.497 26.310 26.835 27.356 27.523
1 22.686 24,293 25.399 26.298 26.978 27.27@ 27.603
12 22.590 24.008 | 25.453 26.391 26.798 27.212 27.442
13 22.758 24 200 25.492 26.308 26.9590 27.2984 27.543
14 22.838 24,210 25451 26.308 °  26.934 27.192 27.459
15 22.6877 24,207 25.448 26.315 26.R97 27.301 27.3286
16 22.570 24.258 25.394 26.39 27.068 27.1309 27.408
V7 22.602 24,152 25,358 26.434 27.8198 27.318 27.529
18 22.617 24,142 25.314 26.439 26.916 27.359 27.580
19 22.677 24,358 25.430 2§.422 26.972 27.263 27.484
20 22.561 24,189 25.198 26.272 26.972 27.267 27.436
21 22.764 24,204 25.355 25.351 27.037 27.3%89 27.526
22 22.9%5 24.320 25.404 26.318 27.0086 27.229 27.507
23 22.746 24,210 25. 461 26.247 26.969 27.22¢ 27.543
24 22.817 24.080 25.427 268.148 26.854 27.239 27.413
25 22.736 24.115 25.484 26.353 27.022 27.260 27.504
26 22:528 24,265 25.458 26.37 26.947 27.°6@ 27.464
27 22.548 24.152 25,554 26.404 26.1190 27.246 °7.418
28 22.658 24.101 75.508 26.221 27.02% 27.2%7 27.481
29 22.977 24.101 25,347 26.412 26.938 27.236 27.512
e 22.523 24.060 25,409 26,265 26.801 27.170 27.370
N 22.727 24.180 25.43A 26.396 27.056 27.349 27.396
32 22.727  24.375 25.404 26,325 26.928 21.274 27.529
33 22.536 24.3285 25. 445 26. 381 28,975 27.283 27.430
Figure D12. (cont) Run 3, 12-06-93, ZOC #3 (Raw Data)
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Scan Port Number

8 9 19 " 12 13 14

1 27.578  27.7S1  27.7S4  27.720  27.893  79.183  28.820
2 27.656  27.849  27.883  27.913  27.959  29.183  29.855
3 27.589  27.772  27.R45  27.804  27.862  29.222  28.912
4 27.747  27.802  27.748  27.834  27.83)  29.183  28.795
5 27.568  27.642  27.770  27.R40  27.779  29.213  28.859
3 27.603  27.799  27.845 27,922  27.862  29.166  28.922
7 27.796  27.843  27.686  27.974  27.931  29.213  28.838
a 27.704  27.819  27.720  27.792  27.757  29.209  28.813
9 27.664. 27,74 27.688  27.PA9  27.820. 28.172  79.834
10 27.676  27.849  27.858  27.872  07.822  29.173  28.905
1 27.649  27.742  27.842  27.846  27.828  29.213  20.83)
12 27.67@  27.731  27.739  27.820  27.884  29.206  28.866
13 27.701  27.906  27.786  27.A11  27.918  29.176  28.845
14 27.615  27.748  27.714  27.8)3  27.884  29.196  20.883
15 27.692  27.8S2  27.876  27.858  27.931  29.309  28.947
15 27.563  27.728  27.748  27.691  27.813  29.000  28.802
17 27.722  27.858  27.845  27.901  27.872  29.229  28.863
18 27.692  27.881  27.786  27.852  27.937  29.116  28.891
19 27,728 27.799  27.745  27.705  27.866  29.183  26.8Q9
20 27.554  27.725  27.811  27.834  27.849  29.113  28.873
21 27.630  27.843  27.828  27.764  27.816  29.183  28.809
22 27.656  27.861  27.77@  27.837  27.890  29.23%  28.954
23 27.692  27.849  27.736  27.933  27.875  29.153  29.883
24 27.538  27.716  27.786  27.779  27.866  79.236  28.908
25 27.713  27.84@0  27.758  27.837  27.825  29.143  28.83
26 27.689  27.772  27.981  27.892  27.921  29.209  28.933
27 27.580  27.751\  27.656  27.726  27.766  28.183 29,834
29 27.569  27.763  27.845  27.753  27.983  29.19;  28.852
29 27.652  27.79%  27.826  27.802  27.859  29.193  28.77
30 27.68  27.668  77.764  27.776  27.900  29.199  .8.686
31 27.639  27.766  27.7@4  27.878  27.745  29.226  19.8Q2
32 27.759  27.818  27.708  27.811 7.93)  79.299  28.8S9
33 27.670  27.88)  27.881  27.795  27.863  29.136  28.862

Figure D12. (cont) Run 3, 12-06-93, ZOC #3 (Raw Data)
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Scan Port Number

1S 15 17 18 19 20 21

1 28.486  28.324  28.830  20.335  23.355  25.879  26.400
2 28.589  20.339  28.005 2@.252  23.337  25.844 28,332
3 28.538  28.414  28.116  20.467  23.381  25.115  26.374
4 28.49¢  28.313  ©8.082  20.376  23.373  25.819  75.418
5 20.506  20.313  26.882  20.415  23.313  25.050 26,387
5 28.569  28.355  20.835  20.414  23.378  25.008  26.337
7 28.498  28.327  28.039  20.156 23,365  I5.117  26.410
8 28.570  28.345  28.951  20.232  23.308  75.850  26.379
9 28.406  28.286  27.959  20.236  23.383  25.M50  26.397
10 28.541  28.345  28.011  28.213  23.391  25.065  26.387
1" 28.496  28.4B@  28.002  20.3e%  23.381  25.M74  25.374
i2 28.526  28.374  28.180  20.309  23.397  25.837  26.355
13 28.483 28,302  28.119  20.242  23.293  25.847  26.429
1 28.569  28.433  29.106  20.395  23.363  25.065  26.360
15 20.581  28.414  1B.106  20.514  2%.404  25.174  25.423
16 28.412  28.287  28.@14  20.295  13.381  25.881  26.374
17 28.538  28.393  28.085  20.37R  23.4A4  I5.866  26.379
18 28.449  28.324  28.048  20.309  23.304  25.031 25,329
19 28.472  28.316  27.950  20.272  23.355  25.959  25.387
20 29.529  28.342  28.03@  20.292  23.360  25.01@  25.368
21 28.604  28.353  27.987  20.272  23.342 25,121  25.423
22 28.492  20.360  27.953  20.289 23,352  25.040  26.368
23 28.495  28.222  28.03@  20.424 23,394  I5.916  25.368
24 20.495  28.349 28,066  20.371  23.446  25.922  26.397
25 20.503  28.327  28.848  20.163 23,295  25.027  28.405
26 28.532 - 28.360  27.903  20.252  23.389  25.025  26.402
27 26.423  28.324  27.928 20,166  23.358  25.164  26.402
28 28.541 28.358  28.113 20,355  23.425  25.155  26.452
29 28.535  28.276 27,990  20.411  23.385  25.062  26.347
30 28.435  28.247  27.393  28.186  23.402  25.040 25,38
3 28.541  29.313  28.008  20.544  27.412  25.878  25.423
32 78.443  28.298  27.990  20.591  23.412  25.1156  26.413
33 28.483  28.289  28.811  20.206  23.417  25.166  7G.45§

Figure D12. (cont) Run 3, 12-06-93, ZOC #3 (Raw Data)

126




Scan Port Number
22 23 24 5 26 27 28
1 27.057 27.245 26,783 26.633 260012 258,374 28.190
2 27.968 27.222 26.798 26.639 26.135 76.3P8 28.253
3 27.044 27.218 26.701 26.633 26.127 25. 403 28,237
4 27.045 27.222 26,780 26.62% 25.075 25.377 28.231
] 27.025 27.202 26.735 26.633 26.112 25.3M 28.206
& 27.011 27.225 25.755 26.545 26.104 25.31 28.231
7 27.954 27.219 26.791 26.568 26.151 25.420 28.261
8 27.969 27.202 26.783 26.813 28,093 25.409 28.198
9 27.038 27.248 26.766 26.618 26.090 26.368 28.217
10 27.054 27.248 25.79¢ 26.622  26.112 25.409 28.220
1 27.976 27.242 26,703 26.642 26.133 25,400 28.261
12 27.933 27.214 26.814 26.657 25.114 25.394 28,253
13 27.084 27.237 26,798 26.645 26.125 25.417 28.248
14 27.850 27.179 26.769 26.6818 26.135 25.409 28.217
15 27.095 27.269 26.778 26.613 26.130 75.420 28,270
16 27.044 27.199 26:793 28.592 26.861 25.33 28,193
1? 27.057 27.237  25.788 26,860 26.104 25,403 28,278
18 27.068 27.225 26.793 26.666 26,117 25,443 28,269
18 27.052 27.214 26.773 26.622 26.104 25.408 28.261
29 27.054 27.205 26.773 26.586 26.975 25.365 28.209
21 27.079 27.260 26.906 268.672 26.127 25.411 28.282
22 27.098 27.208 26,773 26.633 26.088 25.411 28.195
23 27.968 27.254 26.809 26.636 26.104 25.383 28.267
24 27.095 27.245 26.001 26.633 26.083 25.39 28.229
25 27.960 27.242 26.811 26,663 26.143 75.432 28.269
26 27.087 27.289 26.824 26.677 , ' 26.141 25,469 28.231
27 27.062 27.242 26.814 26.660 26.051 25.3% 28.239
28 27.108 27.286 26.803 28,642 26,112 75.414 29.237
29 27.030 27.208 26.738 26.618 26.080 25.403 28.242
30 27.011 27.218 26,750 26.601 26.0k4 25,371 2e.184
3 27.049 27.248 26.798 26.613 26.088 28,371 28,228
32 27.976 27.245 26.808 26.639 26.096 75.3208 28.276
33 27.038 27.234 26.786 26.627 76.967 26.391 28.206
Figure D12. (cont) Run 3, 12-06-93, ZOC #3 (Raw Data)
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Scan Port Humber

29 30 31 32

1 27.87 27.696 27.435 29.703
2 27.934 27.719 27.427 29.677
3 27.863 27.679 27.389 29,705
4 27.871 27.667 27.398 29.728
S 27.8490 27.1722 27.427 29.697
6 27.896 27.719 27.377 29.669
? 27.921 27.722 27.412 29.697
8 27.8493 27.6983 27.450 29.677
9 27.896 27.713 27.433 29.697
10 27.910 27.687 27.404 29,705
i 27.815 27.716 27.383 29.7es
12 27.954 27.708 27.444 29.697
13 27.910 27.682 27.395 29.691
14 27.918 27.702 27.424 29.683
15 27.970 27.739 27.447 29.6877
16 27.869 27.699 27.351 29.872
17 27.934 27.749 27.415 28.691
i8 27.943 27.893 27.401 29,686
19 27.821 27.687 27.418 29.683
20 27.869 27.653 27.383 29.683
21 27.956 27.73 27.453 29.683
22 27.918 27.696 27.464 29,700
23 27,948 27.6786 27.412 29.697
24 27.923 27.739.  .27.483 29,694
25 27.907 27.716 27.433 29.689
26 27.965 27.774 27.479 29.694
27 27.974 27.644 27.369 29.686
28 27.907 27.722 27.461 29.697
29 27.896 27.708 27.412 29.666
30 27.910 27.722 27.412 29.672
)] 27.899 27.728 27.4%9 29.691
32 27.901 27.699 27.464 29.691
33 27.918 27.8673 27.438 29.689

Figure D12. (cont) Run 3, 12-06-93, ZOC #3 (Raw Data)

128




LIST OF REFERENCES

1. Collins, C. C., Preliminary Investigation of the Shock-
Boundary Laver Interaction in a Simulated Fan Passage,

Engineer <Thesis, Naval Postgraduate School, Monterey,
California, March 1991.

2. Golden, W. L., Static Pressure Measurements of the Shock-

Boundary Laver in a Simulated Fan Passage, Master'’s Thesis,
Naval Postgraduate School, Monterey, California, March 1992.

3. Myre, D. D., Model Fan Passage Flow Simulation, Master’s
Thesis, Naval Postgraduate School, Monterey, California,

December, 19%2.

4. Demo, Jr., W. J., Cascade Wind Tunnel for Transonic
Compressor Blading Studies, Master’s Thesis, Naval

Postgraduate School, Monterey, California, June 1978.

5. Wendland, R. A., Upgrade and Extension of the Data
Acquisition System for Propulsion and Gas Dynamics

Laboratories, Master’s Thesis, Monterey, California, June
1992.

129




INITIAL DISTRIBUTION LIST

1. Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22304-6145

2. Library, Code 52
Naval Postgraduate School
Monterey, California 93943-5002

3. Department of Aeronautics and Astronautics
Naval Postgraduate School
Monterey, California 93943-5002
ATTN: Chairman
ATTN: Code AA/SF

4. Commanding Officer
Naval Air Warfare Center
Aircraft Division
Trenton, New Jersey 08628-0176
ATTN: S. Clouser

5. Office of Naval Research
800 North Quincy Street
Arlington, Virginia 22217
ATTN: Spiro Lykoudis

6. United Technologies Research Center
East Hartford, Connecticut 06108
ATTN: Duane McCormick

7. Supervisor of Shipbuilding
P. O. Box 7003
Pascagoula, Mississippi 39568-7003
ATTN: Eric A. Tapp

130






