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SUMMARY OF AIRCRAFT FLYBYS
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This appendix summarizes aircraft information for the test days of
interest. The first priority flybys are those recorded on 17 and 18 October
1972 and 1 November 1972. However, predictive vortex tracks have been
generated for most of the runs shown in this appendix. The wind speed and
direction are the unaveraged values recorded at the 140-foot level on the

tower corresponding to the time of aircraft passage.
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Appendix B

PROBABLE STABILITY CONDITIONS PREVALENT
DURING SELECTED NAFEC FLYBYS
AT ATLANTIC CITY, N,J.






Near neutral atmospheric buoyancy or stability conditions are likely to
prevail 80% of the time at any given station. At night, during and very shortly
after sunrise, an inversion layer usually exists in the surface boundary layer
(region of shear stress almost constant with height). Thus, the near neutral
conditions would tend toward the stable state during this period. This effect
is due to a massive heat exchange by horizontal convection in the upper atmos-
phere as opposed to a negative to ve ry small positive temperature rise in the
surface boundary region. In its relatively non-dynamic state, the surface
boundary layer will only experience a large temperature rise when the surface
itself is well exposed to an appreciable solar radiation flux. Shortly after
sunrise the neutral conditions will tend more toward the unstable state due
to the surface heating and the resultant vertical convective processes, Heat
exchange at higher altitudes is mostly a function of mass exchange due to
horizontal pressure gradients and the earth's rotation and are relatively in-
dependent of the surface characteristics when the region of interest is confined
to such a small scale as an airport. Radiosonde data taken at these higher
altitudes will exhibit lapse rates which somewhat arbitrarily reverse signs and

cover a somewhat larger variation in magnitudes.

In Lissaman, etal.(Ref. 5), the Pasquill classes were categorized in terms
of various lapse rates. In addition, a qualitative de scription of meteorological
conditions likely to be present during the various ' Pasquill defined degrees of

stability are given,

The tables presented in this appendix define the classes which would
exist under the Pasquill criteria during the periods of interest (if the necessary
data are available). The classes are suggested for: (1) the general meteoro-
logical conditions (from NOAA surface weather tables); (2) the lapse rate from
23 to 140 feet (from NAFEC tower data); (3) the lapse rate from approximately
200 to approximately 4000 feet (from radiosonde data); and (4) the lapse rate
from 140 to approximately 200 feet (from NAFEC tower data in conjunction

with the radiosonde data).



General meteorological conditions indicate that the expected stabilities for
a given time of day were present in each case with the possible exception of the
unusual trend of 17 October 1972, The tendency of the buoyancy conditions to
remain more nearly neutral throughout the morning than normal may be ex-
plained by the air mass modification created by the impending frontal passage.
The sharp temperature contrasts of 17 October and 18 October support this

argument,

The lapse rates from 23 to 140 feet appear to be anomalous in magnitude
and, in some cases, sign for all periods of interest. This phenomenon is

possibly due to instrument error or high degree of inaccuracy.

As discussed previously, the lapse rates from approximately 200 to approxi-
mately 4000 feet do not give a true picture of stability. Even if linear trends
of temperature change with height were exhibited these trends would most

probably be inapplicable to the vertical region of interest.

Although the lapse rates between 140 feet and approximately 200 feet would
be of value in establishing the conditions applicable to the vortex problem, the
values computed are unrealistic due to the possible inaccuracy of the tower
data and the fact that the lowest level radiosonde measurement is unreliable

most of the time.
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Appendix C

DESCRIPTION OF OUTPUT PLOTS OF WAKE VORTEX
TRANSPORT COMPUTER PROGRAM






Following is a brief description of the output plots (SC-4020) for the
wake vortex transport computer program. The output consists of 14 pages of
plots shown on pages C-3 through C-16. The first page represents a summary
of input flags as used for analysis of Run 4 on 18 October 1972, and also the
first portion of the wind field input description. All input flags are defined
via comment cards in the computer program and are given in Appendix D
for easy reference. The wind field is defined by specifying the number of
altitudes to be used in the curve fitting algorithm followed by a table defining
the wind speed for both the horizontal and vertical versus altitude. This table
is concluded on the second page. Next is the specified reference speed and
altitude along with the exponent defining the power law curve fit required to
represent the wind field over a continuous height. Following this is a
temperature-altitude table for stability and density calculations. Page C-5
defines the variables for the temperature-altitude curve fit, the wind shear
model parameters, the buoyancy model parameters, and a description of the
ground wind array and sensor type. Page C-6 lists aircraft information re-
quired for the transport calculations and some of the basic quantitiés cal-

culated in the program.

The display of the vortex tracks is initiated in the plot on page C-7.
This plot is a cross sectional vortex track of altitude versus lateral distance
referenced to the centerline of the aircraft flight path. Each plotting symbol
indicates a time as defined by the user specified time increment. Page C-8
represents a cross sectional vortex track corresponding to the desired ex-
perimental condition. The current setup represents the NAFEC conditions
with the lateral distance coordinate referenced to the NAFEC tower. The
plotting characters initiating at the simulated aircraft are predicted values
with the asterisks and Xs representing the starboard and port vortices,
respectively. The measured vortex position as determined from the photo-
graphs are shown superimposed on the predicted tracks with the S and P
corresponding to the starboard and port vortices, respectively. The solid
line represents constant time lines and can be calibrated by the caption at
the top of the plot.



Page C-9 is a time versus altitude track comparing predicted and
photographic measurement. In the case for no wind shear, equal circulation
and level flight, the starboard and port predictive tracks are identical as indi-
cated by the double plotting character. Here again the S and P represent
starboard and port vortex position obtained by measurement. Next is the
reduced ground wind track comparing predicted and measured vortex posi-
tions. The lines represent predicted vortex position versus time with the
S and P referring to photographic measurement and R and L referring to ground
wind measurement of the right and left vortex, respectively. Page C-11 is
the induced velocity (predicted) as a function of time for each ground wind
sensor including a specified sensor response. The peaks are the predictive
points shown in the previous plot. The remaining plots relate to either the

wind field or the atmospheric characterization.

The plot on page C-12 is the measured (symbols) wind velocity for the
five tower levels and the line through the data is the least square power law
representation of the wind profile. Page C-13 shows the variation of wind
direction with altitude for both the measured (symbols) and the least square
quadratic representation (solid line) of the data. Pages C-14 and C-15 show
the component wind profile for the lateral and longitudinal directions, respec-
tively, for both the measured data and that calculated from the least square
information of the previous two plots. The final plot (page C-16) represents
temperature, pressure and density profiles for the altitude range of interest
computed from the temperature data measured on the tower and the recorded

surface pressure measured by NOAA,

Cc-2



RUN 4 B707 WINC FROFILE

SINPUT

ISIH = +1

STINE = .00G060G0E4G0

FTIME = 1 E000000E+G3

DTINE = +20000G60E+01

JPRINT = +1

SPEED = =.21250000E+03

WEIGHT = L24T00000E+06

WSFAN = +14580000E+03

IfFLOTI = +1

IFLOTZ = +3

IFUNCH = 1

LINE = +H

DTLINE = L60000G0G0E+01

ISCALE = 41

TR = . AD00G0G0E+03

L = -.6000G000E403

7 = «25000006E403

FHIN =  -.3000000GE+02

FHAX = .30000000E+062

SEND

SVORT

VOR = 0G000965E +00

1SIGHT = +0

SENC

SWINDS i

JWINE = +3

SWINDT = .00006005E+09

WINDD = .09995000E+00

Nw E +5

ALT = .23000000E+02,  .45000000E¢02,  .7000000GE+G2,  .106650G0E+03,
.1400000DE+03,  .20000D0GOE+03,  .000GOGO0E+0G,  .BOGOOOGOE+GS,
.00000000E+00,  .0000000GE+00,  .ODGOOOGOE+00,  .00GG6GOGE+00,
.00000000E+0G,  .000000GOE+00,  .0000000GE+00,  .000G0GOGE+GS,
.00000000E+00,  .000000GGE+0D,  .00000900E+GO,  .000OGOGOE+0D,
.000DO0O0E+00,  .00000COGE+00,  .0DOOOOGOE+OG,  .000D0DGOE+GO,
L60000000E+06,  .O00GO0O0E+S0,  .000000DOE+00,  .00GODOOGE+0O,
.00000000E+00,  .00DO0OOGDE+DD
L $3000000E+01, .59000000E+0(,  .66000080C+01,  .10000000E+02,
,13000000E+02,  .13000000E+02,  .00D0D00ODE*00,  .00OCO0DDE+00,
00000000400, .0DODOOOOOE+0D,  .0000000O0E+00,  .00030000E+00,



GGE+00,

060

o

E+

(=
b=3
h=3

.33080

GE+03,

[
o
()

«3569

GE+03,

o
=]
b=

«3377000GE+53, 3324

WCIREC

DGGE+DD,
GOGE+S0,

G0GG0000E+G0,

E+00,

.05000060GE4006,

+000GG0000E+GD,

wsv

E+00,

p=3
o

000500

E+

«006900

E+00,

+006000006E+00,
-00000000E+00,

»00000000E+00,

«0000050GE+560,
.090406

+2
-00060060E4060,

+2

+5

-000000G0E+GG,
«008G5000E+G0
«00000005E+00,
«0000GD0GE+00,
-00000G00E+00,
-2300000GE+02
-00000000E+00 ,
«0009G0006E+GD
«1026300GE+04
«23060G0GE+02,

ALTR
WSPR
NFOLY
COEF
PRESSG
JTEMP
NA
ALTIT

OOE+D2,

j=]
=l
=3

.700
.2

+45000000E+02,

«20000000E+04,

E+04,

o
h=)
b3
=]

0o

=3

GOE+04,

o]

00
+20G0G000E+04,

2200

«14000000E+03,

-20000000E+04,
»200000G0E+04 ,
«20000000E+04
+20005000E+04,
«20000000E+04,
+280000GGE+01
+20000000€+02,
«20000000E+02,
+20000000E+02,
«20000000E+02,

.2000000GE+04,
«20000000E+04,
+20000000E+04,
«20000G00E+04
«20000600E+04,
«29000000E+09 ,
«20000000E+02,
«20000000E402,
+20000000E¢02,
+20000000€+02,

C-4

«200000G0E+D4,
«20000000E+04,
.20000000€E+04,
«200000G0E+04,
»20000000E+04
+28000000E+01 4
«20000000E+02,
«20000000E+02,
+20000000E+02,
+20000000E402,

+20008000E+404,
«20000000E+04,
«20000000E+04,
«20000000E404,
«20000000E+04,
+20000000E+04,
+23000000E401,
+27000000E+04
«20000000E+02,
«20000000E¢02,
«20000000€+02,

TENP



NFOLYT
COEFT

JFOTEN

SENC
SSHEAR
NROWS
NCOLS
HEIGHT
WIDTH
F

SEND
s$BuoY
SMIX
ZCHECK
SEND
S$SENSOR
KSEN

NSEN
YSEN

ISEN

PHI

THETA

ISENS

SEND

+20606055E+052,
+260GG00GE+D2,
«26000500E402,
4
+00900600E+50
-00000056E400
+00005600E+ 00
+

+0

+
.00006G50E+60
«00000G00E+00
+00000000E+0G

.00000G0GE+00
+500G6500E+03

+0

+12
«55000000E+03,
«150000GGE+03,
«25000000E+03,
+00000G00E+9D,
+60000000E+DY
+6000000G0E401,
+600G00000E+D]
.0000000GE+00
+2T000000E+03
L27000000E+03,
+27000000E+03,
+27000000E+03,
+90000000E+02,
«90000000E+02,
+90000000E+02,
+90000000E+02,
+0

43,
+3,

+3,

1

.000060G0E+GD,

+AS5000G0GE+03,
L S000660GE+02,
-« 350055600E+03,
.00009055E+00,
+60G0GGGOE+GL,
«60G000G0E+01,
«60000000E+DT,
+0G000566E+00,
«27000000E+S3,
+27000000E+93,
+27000000E+03,
+27000000E+03,
.90000000E+02,
«90000000E+02,
«90000000E+02,
«90000000E+02,

40,

3
3,
+3,

.0GO0G90GE+00,

+35000000E403,
=.50000000E402,
-.45000006E403,
LOG000000E+00,
+6000500GE+01 ¢
«6O0000GO00E+01
60000000E+01 ,
+00000560E+00,
S2T00000GE+03,
«2T00000GE+03,
2T000G00E+G3
«2T0CO0GOE+DY
+90060000E+02,
+90000000E+02,
+90000000E+02,
«90000000E+02,
+0,

3

5

+3,

«000000GGE+00

L25000606E403 4
- 150000G0E+403
=.55000000E+03

00000000E+00

«6000G0G0E+0] 4

L60000000E+01

+6000000GE+01 4

L05000000E+60

2TO0GSOGE+D3

+27000000E+403,

«27000060E403,

«270000G0E+403

+90000000E402,

«90006000E+02,

«90000000E+02,

+90000000E+02

0,
3
+3,
+3



RUN CATA CARD

CONFIGURATION LANDING, OUTBOARD ENGINE AWAY FROM TOWER AT ICLE

AIRCRAFT TYPE 15 BTOT

RUN NUMBER 4

AIRCRAFT CISFLACEMENT FROM TOWER 273 FT
AIRCRAFT ALTITUCE ABREAST OF TOWER 204 FT
ATRCRAFT WEIGHT 2610G0. FOUNCS

AIRSFEEC 244.9 FT/SEC

TEMFERATURE 5 DEGREES € (NOT USED)

INITIAL WINC SFEEC 7 MFH  (NOT USED)
INETIAL WIND ANGLE O CEGREES TRUE  (NOT USEL)
FINAL WINC SFEED 5 MFH (NOT USED)

FINAL WIND ANGLE 10 CEGREES TRUE (NOT USED)
AIRCRAFT HEACING 130 CEGREES MAGNETIC

HONTH {0 CAY 18 HOUR 7 MINUTE 59 LOCAL TIME

«UTRUT

SFEED = ~.24490500E+63

WEIGHT = +261000660E+06

WSEAN = +142000060€4G3

$END

$WL06

WSPR = LAD058082E+01

CPOWER = +62449599E+00

COEF = = 44056098E402,  .32959656E+400,  .258089222E-03.
L00000000E+00,  .O00G00GOE+006,  .000G00O0E+SG,
+000000G60E+GD 2

SEND

GAMMA [N FT##2/SEC =  3,84819925+03

EDDY VISCOSITY IN FT#32/56C =  5.06608792-01
TEMPERATURE IN RANKINE = 4.96429741402
DENSITY IN SLUGS/FT#¢3 = 2.48317368-03
ACOUSTIC VELOCITY IN FT/SEC =  1.09220007+03
STABILITY IN §/8ECks2 = 0.00000000

INITIAL PARAMETER (DIMENSIONLESS) = 0.00000000

C-6

125602446402,
+00000000E+00 .
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FIRST TIME FOR § IS 10 FIRST TIME FOR F IS 22

#40p RUN DATA CARC
: CONFIGURATION LANDING LEVEL FLIGHT ALL ENGINES SAME FOWER
| AIRCRAFT TYPE IS CC6

2201 RUN NUMBER 81
B AIRCRAFT DISFLACEMENT FROM TOWER 250 FT
™ AIRCRAFT ALTITUDE ABREAST OF TOWER 170 FT

200 AIRCRAFT WEIGHT T75000. FOUNDS
= AIRSPEEC 202.7 FT/SEC
F TEMPERATURE 23 DEGREES C (NOT USED)

gsg| INITIAL WIND SFEEC 8 MPH (NOT USED)
| INITIAL WING ANGLE 360 DEGREES TRUE (NOT USED)
= FINAL WIND SPEED 8 MFH  (NOT USEC)

160 FINAL WIND ANGLE 365 DEGREES TRUE (NOT USED) 5 B
B AIRCRAFT HEADING 126 CEGREES MAGNETIC # M
B MONTH 8 DAY 19 HOUR 10 MINUTE 58 LOCAL TIME * X
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140) X
- * X
- 5 * X
- ———1 X

120 s s * X
L. \ # X
L s

100] ¥ X

* X

- . g
- " r
- . X

80| * X

¥ X

— : & . X
= \ N ’ ¥

eo|_ ¥ x ¥

* i

I~ = x X X 5 Predicted Starboard Vortex
—x x x X X X Position

40 [ X Predicted Port Vortex Position
B S Measured Starboard Vortex
I Position
: P Measured Port Vortex Position

o == Constant Time Lines
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i N e e NN AN RN SIS S (NS S A S o
20 40 60 80 100 120 140 160 180 2a0 220 240
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RUN 4 B7G7

FIRST TIME FOR § IS 22 FIRST TIME FOR F IS 38
z40] RUN CATA CARD
~  CONFIGURATION HOLBING LEVEL FLIGHT ALL ENGINES SAME FOWER
| AIRCRAFT Treg IS 8757
220 RUN NUMBER 1
- AIRCRAFT DISPFLACEMENT FROM TOWER 232 FT
[~ AIRCRAFT ALTITUCE ABREAST OF TOWER 197 FT
znuh AIRCRAFT WEIGHT 263560. FOUNCS = "
[ AIRSFEED 363.1 FI/SEC 2 X
- TEMFERATURE 4 DEGREES C (NOT USED)
sso| MITIAL WINC SFEEC 6 MFH (NOT USED) * X
I~ INITIAL WINC ANGLE 10 CEGREES TRUE (NOT USED) " 3
[ FINAL WIND SFEEC 6 WPH  (NOT USED)
| FINAL WIND ANGLE 10 CEGREES TRUE (NOT USED) * X
160L  AIRCRAFT HEACING 135 DEGREES MAGNETIC
~ MONTH 10 LAY 18 HOUR 7  MINUTE 43 LOCAL TIME ”‘ X
i * X
140]
" ¥ X
- * X
=
120 * X
: ¥ X
L X
100|
* X
B X
B X
0
8 ___ *# st \ xxx
B o s P*f\
GU: & ¥ x ¥ 5
T T IR R L L ss °
B s N Predicted Starboard Vortex
“: g$s Position
X Predicted Port Vortex Position
: S Mea.m..u'ed Starboard Vortex
- Position
20] P Measured Port Vortex Position
- —_— Constant Time Lines
et et ettt e
-600 ~500 ~400 -300 ~200 -100 0 100 200 300
DISPLACEMENT FROM TOWER IN FEET

400
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Appendix D

DESCRIPTION OF INPUT REQUIREMENTS
FOR LOCKHEED WAKE VORTEX
TRANSPORT COMPUTER PROGRAM






This Appendix presents a summary of input namelist
and input flag requirements for using the Lockheed Wake

Vortex transport computer program.
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Appendix E

SUMMARY OF LINE PRINTER OUTPUT
OF LOCKHEED WAKE VORTEX TRANSPORT
COMPUTER PROGRAM
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LINE PRINTER OUTPUT

Print out on Page E-7
@ Title from title card
@ Standard aircraft chosen; not printed if standard aircraft not chosen

@ Namelist INPUT

The printing of variable STIME does not reflect the effect of the selection
of first Photographic Input Card used to determine the vortex starting
position.
The printing of variables SPEED, WEIGHT and WSPAN reflects the
effect of@ but does not reflect the overriding of the Run Data Caxrd,
if selected,

(4) Namelist VORT

(5) Namelist WINDS

Print out on Page E-8

@ Continuation of Namelist WINDS

The printing of variables ALTR, WSPR, CPOWER, COEF and COEFT
does not reflect the least squares computations.

(6) Namelist SHEAR

@ Namelist BUOY

Print out on Page E-9

. Namelist SENSOR



Altitude in feet of port vortex

Horizontal position in feet of starboard vortex relative to tower

Same as @

Horizontal position in feet of port vortex relative to tower

Same as

Rate of change in feet per second of the horizontal position of the
arboard vortex

POOOO®®

P

s

Rate of change in feet per second of the altitude of the starboard
ortex

<

&

Rate of change in feet per second of the horizontal position of the
ort vortex

g

Rate of change in feet per second of the altitude of the port vortex
Distance between vortex centers in feet
Horizontal separation between vortex centers in feet

Altitude difference between vortex centers in feet

DOO®O®O®

Tilt angle in degrees from horizontal of line through vortex centers.
ositive is in the counterclockwise direction.

Same as but in radians
)

ge

per second
Cross flight path windspeed in feet per second

Wind velocity component in direction ground wind sensor is pointed
at sensor location in feet per second.

Orthogonal wind velocity components in feet per second at sensor
location

The magnitude of the wind velocity in feet per second



Print out on Page E-13

Information from photographic data cards.

Time in seconds from vortex creation for the following observed

positions,

Same as @ except
Same as @ except
Same as @ except
Same as except
Same as except
Same as except
Same as except
Same as except
Same as except
Same as @ except
Same as except
Same as @ except
Same as except
Same as except

SIIBICICICICISESICICISICION®

=®

e angular rate

Print out on Page E-14

Same as except this is observed

this is observed

this is observed

this is observed

computed from
computed from
computed from
computed from
computed from
computed from
computed from
computed from
computed from
computed from

computed from

observed position
observed position
observed position
observed position
observed position
observed positions before
observed positions before
observed positions before
observed positions before
observed positions before

observed positions before

Information from Ground Wind Data Cards

Position from tower of ground sensor (in feet)

and after
and after
and after
and after
and after

and after

Difference in iirculation between the two vortices necessary to cause

Same as except computed from observed positions before and after

Time in seconds from vortex creation when starboard vortex passes

over ground sensor



Time in seconds from vortex creation when port vortex passes over
ground sensor

Same as except computed from positions observed by the ground
. sensor

Same as except computed from positions observed by the ground
sensor

@ Cubic curve fit coefficients of cross flight path wind profile. Program
oes not use this curve fit,

V. .= -2.13 - 0.236H + 1.731 * 107> 1% - 4.644 * 1070 &°
wind

0.511 is the standard deviation of the points from the cubic curve.
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Appendix F

FLOW CHARTS FOR LOCKHEED WAKE VORTEX
TRANSPORT COMPUTER PROGRAM






Following is a detailed flow chart of the Lockheed Wake Vortex Trans-
port Computer Program. A simple block flow chart is pre sented at the con-
clusion of this Appendix to aid the user in establishing the general calling

sequences.



i‘ Read title card /

Are
the first six char-
acters of the title
card blank?

aircrafl
in table?

Set from table
Aircraft speed
Alrcraft weight
Alrcraft wing span

r

Read Namelist
INPUT, VORT, WINDS,
SHEAR, BUOY, SENSOR

v

Write Namelist
INPUT, VORT, WINDS
SHEAR, BUOY, SENSOR

Will
there be
SC 4020 plots?

Write input on plot

Wwill
there be

comparison
plots?

/ Read "Run Data Card." /

From "Run Data Card," set;

Adrcralt speed

Adrcraft weight

Vortex height

Aircraflt displacement from tower

From aircraft type, look in table
for aircralt wingspan

Ia the firat
photographic input card
to be used to
determine vortex
slarting position?

Read first "Photographic Card" /

/




v |

From {irst "Photographic Card," set:

Start time of simulation lo time

on photographic card,
Vortex height to that on photographic
< card,

Vortex separation g computed as a
function of aircraft height, wingspan,
and vortex height,

Aircraft displacement from tower as if
aircraflt was at vortex height,

I Set up coordinates for aircraft picture on plot

¥

| Write information from “Run Data Card" I

v

Write (inal input values for:
Aircraft speed
Aircraft walght JWIND=2 Wind is provided by table with
Atrcraft wingspan linear interpolation
JWIND=3 Wind is provided by least square
curves of table values.

* JWIND=1 Wind is provided by tape 10.as a
function of time

< Write the above on SC 4020 plot

Compute down runway

and cross=runway Skip )

components of wind over Read first

for each point in the Identification data recorder

wind table records on tape 10
on tape 10

Number of
winds in
table

Compute windspeed at
- reference altitude.

Compute logarithmic least squares
windspeed curve fit

Is
the order of the
polynomial for wind direction
eéqual 1o zero?

Is
the order of the
pulynomial lor wind direction
less than the number of
winds in lable




Adjust wind direction interval
g0 as to avoid discontinuity

1]

Extrapolate wind direction to aircraft
height using highest two points in
wind table

Compule polynomial least square
wind direction curve fit
from table values and extrapolate
value at aircraft height

'y

Set first
coefficient
equal to
wind
direction

Write Windspeed at reference altitude (for logarithmic {it)

Power (for logarithmic {it).

Coefficients of polynomial for wind direction

< Write the above on SC 4020 plot (if there is plotting).

ternperature to be fitted
with a least square polynomial?

Compute least square
polynomial for temperature.

¥

Write coefficients of polynomial

Compute density and pressure table
using temperature profile and
ground pressure.

for temperature.

\_////_

Are
potential temperature
and Richardson number to
be computed?

Call Subroutine POTENT
To compute and print out
potential temperature and
Richardson number.

Is
a simulation

to be run?

Compute the average rate of change of density
from the vortex height to the buoyancy cutoff po

int

F-4




1s
photographic card used to
determine vortex starting
position?

Compute vortex separation,

Will
there be wind
shear simulation?

Is
aircraft
speed "airspeed"

Compute circulation of wind shear vortices
as-a function of cross-runaway windspeed

at aircraflt height.

1 Compute location of wind shear vortices,

Compute airaspeed from ground speed.

Compute circulation of vortices.

v

Compute eddy viscosity
and acoustic velocity.

will
there be
any bouyancy
computed?

Set up initial parameters
for bouyancy computation.

Circulation of vortices
Eddy viscosity
Temperature

Density

Acoustic velocity
Stability parameter
Initial parameter

Write the above on SC 4020 plot (if there 18 plotting).

Punch identification card with:

The number 7
Adircraft type
Run pumber
Circulation
Eddy, viscosity
Temperature
Density

Date




Write:

Time zero
Inilial position of vortices

Wwill
the vortex positions
be plotted by
SC 40207

the vortex positions
be plotted by
SC 40207

Write
vortex position
on tape 8;
includes positions
of shear vortices

Add up number of time points
written and plotted

'

—

<

Do-loop on print cycle

Is

ouyancy being
computed?

Compute rate oi change
of vortex positions due
to wind; includes shear

vortices.

Compute and add rate of change
of vortex positions due to vortex
interactions {includes shear vortices)

Compute sink rate
due to bouyancy

v

Compute and add
rate of change of vortex
position due to wind,

Ie
this the
first pass?

Mo

Write:

Vortex rate of change of position
Separation between vortices
Y separation
Z separation
Angle from horizontal
Rate of change of angle from horizontal
Dilference in circulation between
the two vortices
Crosg-runway wind velocity
Position of shear vortices.




Are
cards being

punched?

v

7

et

¥

Call RUNGK [or integrating
vortex position with the velocity

. Punch vortex position card with:

The number 2

Time from vortex creation
Alrcraft type

Run number

Position of both vortices.

includes shear vortices,

integration
step finished?

Is
this time
through a print
cycle?

is

Write time from vortex creation.

there any
ground
sensors?

Count ground sensor points.

Is the
maximum number
of ground sensor
points reached?

Compute air velocity
at sensors due to vortices
and wind.

Shear vortices are nol
included.

1s
pressure
difference to
e computed?

Compute
with the help of function PRESF

pressure difference

Compute air velocity
in direction of sensor.

Compute lime at which
voTtex passes over sensor
and compute the air velocity
at the sensor al that time.

F-7
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Is
'Do" finished
on print
loop?

Yes

Is
bouyaney being 2 {1 Compute vortex separation,
computed?
Write the bouyancy parameters.

Write vortex position,

Are
there comparison
plots and The number 2
punched
cardsl Aircraft type
Mo Run number

Yes ( Punch vortex position card with;

Compute Y position of vortices
with the use of vortex separation,

Time from vortex creation

Poaition of both vortices

No

Write:
Vortex rate of change of position
Separation between vortices

Y separation
Z separation
Angle {rom horizontal
Rate from horizontal

Rate of change of angle from horizontal
Difference in circulation between
the two vortices
Cross-runway wind velocity
Position of shear vortices
Velocities and pressure at sensors,

Has
final time

5

been reached?

Yes

Write "the number of time pointe
for the sensors is too large."

Are
there ground sensors
and comparison plots
and punched cards?

No

Yee Punch card with:

The number 3

Aircraft type

Run number

Location of ground sensor

Time each vortex crosses ground sensor
Airspeed at sensor when vortex passes,




Write
vortex position
on tape 8;
includes positions
of shear vortices,

will
the vortex positions
be plotted on
5C 40207

Is
there to
be a cross-section
plot?

Call PVYORT.
Plots cross section,

Are
there to be
comparison plots?

Call PHOTOQD.

Reads "photographic cards"
and "groundwind cards.
Makes all comparison plots,

Are

there Yes Call PLSEN,
ground -y Plots ground sensor tracks:
No
e
< Skip over any comparison O S
input cards.

Are

there to be
SC 4020 plots,
and is the wind
a function of
table values?

Call PROFIL.,

Plots wind profile. Also computes and
writes coefficients for least squares
quadradic {it to the cross-runway
wind profile.

Are
there 1o be
5C 4020 pluts?

Call PATM.
Flots temperature, density and pressure,




Read and
write main
input

Y

Curve fit
wind
temperature

)

Compute density
and pressure

profile

Make initial calculations
for buoyancy and wind
shear simulation

Simulate and print
vortex transport

Plot:

Vortex tracks
Comparisons

Wind profile

Ground sensor tracks
Temperature, density and
Pressure profile

Return to start
for next case
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Appendix G

SUMMARY OF PREDICTED WAKE VORTEX TRACKS
AND COMPARISON WITH EXPERIMENT






LIST OF RUNS PROVIDED IN THIS APPENDIX

Aircraft Type

DC6 79
81
83
84
85
B747

B707 6

Run Number

Date (1972)

19 August

16 Se

17 Se

Y

ptember

ptember

l

17 October

)

i

18 October




Aircraft Type

B707

LIST OF RUNS (Concluded)

Run Number

26
29
31
32
34
35
37
40
41
42
43
46

Date (1972)

18 October

1 November



MMM 2~ 9ZCOAID MEOW» MOUCA~r>

FIRST TIME FOR 5 Is {2

FIRST TIME FOR 7 15 18

240] . RUN DATA CARD
- CONFIGURATION LANDING LEVEL FLIGHT ALL ENGINES SANE FOWER
= AIRCRAFT TYFE IS CC6
220] RUN NUMBER 79
i AIRCRAFT DISFLACEMENT FROM TOWER 250 FT
- AIRCRAFT ALTITUDE ABREAST OF TOWER 170 FT
2oel AIRCRAFT WEIGHT 750056, FOUNDS
B AIRSPEED 206.1 FT/SEC
B TEMPERATURE 23 DEGREES € (NOT USED)
L. INITIAL WIND SFEEC & MFH (NOT USED)
1800 [NITIAL WIND ANGLE 360 .DEGREES TRUE (NOT USEL)
i FINAL WING SFEEC 6 MFH (NOT USED)
— y i ”_—;—ﬁ
s FINAL WIND ANGLE 360 DEGREES TRUE (NOT USED) Y -
160) AIRCRAFT HEADING 130 DEGREES MAGNETIC .
- MONTH 8 DAY 19 HOUR 10 MINUTE 53 LOCAL TIME z X
= * X
140] * X
%
¥
¥ %
120
N *
&
B %
W *
100}) = [3
— ] X s
I * X
I % 2 F
8o0f ¥ X ,  Predicted Starboard Vortex
. ¥ X X " Position
b * ¥ X x X Predicted Port Vortex Position
— * s X o Measured Starboard Vortex
6o} & ¥ # M X X 8 Position
e X X x X x ¥ P Measured Port Vortex Position
¥ — Constant Time Lines
a0
20
perrererrrerrrrerrrereerrreeegrerrrrrerreerrrrrrrerrrrrrty
-600 -500 -400 -300 -200 -100 100 200 300 400 500

DISFLACEMENT FROM TOWER IN FEET




OSMon Z Z2ZO0=gy>man M¥MgDO < EOQO®m™M MX =

RUN T9 DC6

160
140]
120]
100)
]
- L
B
- r -
]
L ]
F
80
- [}
[
L u
)
- )
[} » Predicted Starboard Vortex
- "‘ Position
60) " X  Predicted Port Vortex Position
" s Measured Starboard Vortex
= [} Position
= '. P Measured Port Vortex Position
]
- l.
]
40 M
2
= I'
H
- 2
P ¥
- s [ '
P ]
“r s e "
- S [}
L] s 2 s
= 2
- 2 =
S S 1 O Y . A I I O
20 40 60 80 100 120 140 160 180 200 220 240

ALTITUDE ABOVE GROUNC IN FEET




—“IMMZ-DZCOXO MEOW> MDC =T >

FIRST TIME FOR S IS 14 FIRST TIME FOR P IS 25
2a0|_ _ RUN BATA CARD
—  CONFIGURATION LANCING LEVEL FLIGHT ALL ENGINES SAME FOWER
—  AIRCRAFT TYFE 15 CC6
220]  RUN NUMBER 83
= AIRCRAFY DISFLACEMENT FROM TOWER 250 FT
| AIRCRAFT ALTITUDE ABREAST OF TOWER 170 FT -
siol” AIRCRAFT WEIGHT 75600. FOUNDS
[~ MIRSFEED 199.3 FT/SEC
| TEMPERATURE 23 DEGREES C (NOT USED)
| INITIAL WINC SFEED O MFH  (NOT USEC)
1801 [NITIAL WING ANGLE O DEGREES TRUE (NOT USED)
[~ FINAL WIND SPEEC 8 MFH  (NOT USED)
- . r.:::::::'*
[ FINAL WING ANGLE 346 CEGREES TRUE (NOT USED) . .
160] AIRCRAFT HEADING 126 CEGREES MAGNETIC . p
—  MONTH 8 DAY 19 HOUR 11 MINUTE 5 LOCAL TIHE a 1
B ¥ X
140| * X
= * X
= X
= X
120] ¥ X
= * H
- * X
= * §
100] # 5
B ¥ $°7 x
* b
[: M
so_ g & "
= s X F
B . * X PP
= ¥ X
60 * X X F
= 5 ® x X P :
3z ¥ ¥ x X X F * Predicted Starboard Vortex
Y xx x XX P,," Position
40] X Predicted Port Vortex Position
- PPF s Measured Starboard Vortex
Position
[ o
- P Measured Port Vortex Position
20 = :
= —— Constant Time Lines
I O O O O O T U 5 1 1 O O I B
=600 =500 =400 =300 ~200 -100 ' 100 200 300 400 500

DISPLACENENT FROM TOWER IN FEET




ZO=y4>MaOoN XMa4VO< TODM M es—y

AMtn X

RUN 83 ©C6

160
140
120)
00|
]
| 2
L]
%
2
- [
x
(1]
X
= [ ]
i
- [
: L
]
60f l’ « Predicted Starboard Vortex
2 Position
S ”' X Predicted Port Vortex Position
| ¥ s Measured Starboard Vortex
R :' Position
- P FFP g' P Measured Port Vortex Position
40 = F [4 R
F
Fa »
= FFF * ]
FPP s
- Pp ]
B '
- Pe o
1
20| ’ ]
5% . "] .
|, % s
. | I
| 3
’ .
- 4 H
00 O N (O OO T 0 T T O G . O 0 G e O I
20 40 60 80 100 120 140 160 180 200 220 “240

ALTITUDE ABOVE GROUND IN FEET




DZCOX® MEOE»> MOC———r>

FIRST TIME FOR § 15 16

FIRST TIME FOR F IS 26

gao| RUN CATA CARD
- CONFIGURATION LANDING LEVEL FLIGHT ALL ENGINES SAME POWER
- AIRCRAFT TYFE IS5 CCE
220 B RUN NUMBER 84
| AIRCRAFT DISFLACEMENT FROM TOMER 250°FT
- AIRCRAFT ALTITUCE ABREAST OF TOWER 170 FT
206_ AIRCRAFT WEIGHT 75000G. FOUNCS
— AIRSFEED 2062.7 FT/SEC
: TEMPERATURE 24 DEGREES C (NOT USED)
= INITIAL WINC SPEED 0 MFH  (NOT USED)
1800 INITIAL WIND ANGLE O DEGREES TRUE (NOT USEC)
= FINAL WIND SFEED 8 MPH (NOT USED)
—  FINAL WIND ANGLE 360 DEGREES TRUE (NOT USEC) fe——w4
160[  AIRCRAFT HEADING 128 CEGREES MAGNETIC 5 ] 4 X
15 MONTH 8 CAY 19 HOUR 11 MINUTE 8 LOCAL TIME M
W » X
140] * x
(i * X
L 1
= X
20| * X
- *
3 *
i * X
100] * X
*
i N X 88
L ¥ X
i * X
80 * X [
x X
- o ” X F
— * X
L, * X P
6], * ¥ g X ¥ i
4 X
& x ¥
[ * x X % Predicted Starboard Vortex
Position
40 : X Predicted Port Vortex Position
T s Measured Starboard Vortex
- Position
IC P Measured Port Vortex Position
20 —— Constant Time Lines
oLttt e el
-600 -500 =400 =300 =200 =100 100 200 300 400 500

DISPLACEHENT FROM TOWER IN FEET
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NM®» Zm ZOR~N>MAUNA XMuDO< TOTVN MEem—

RUN 84 0DC6

160
140]
120]
100]
]
= 3
)
s
— 2
]
- H
F
a0} _ 1
[
ES ]
]
2
- 2
]
- ]
]
60] .
2
= 2
E
8 " Predicted Starboard Vortex
L " Position
4] !' X Predicted Port Vortex Position
] s Measured Starboard Vortex
= " Position
B Pe P Measured Port Vortex Position
Pre P
= P ] B
»
20) § 2 i
H '
= ]
H)
= L ;
]
II[IIllII[IIIIIIIIlI!IIIJIIIIIIlﬂjIIIIIIlIllIIIII
20 40 60 a0 100 120 140 160 180 200 2z0 240

ALTITUCE ABOVE GROUND IN FEET




DZCOAH MSsO®W> MOC == >

FIRST TIME FOR 5 IS5 18 FIRST TIME FOR P IS 30

240) ' RUN DATA CARD
L~ CONFIGURATION LANCING LEVEL FLIGHT ALL ENGINES SAME FOWER
—  AIRCRAFT TYPE IS CC6
zz0[_  RUN NUMBER 85
| AIRCRAFT CISFLACEMENT FROM TOWER 250 FT
| AIRCRAFT ALTITUGE ABREAST OF TOMER 170 FT
sop[”  MIRCRAFT WELGHT 75000, FOUNDS
[~ AIRSPEED 204.4 FT/SEC
[~ TEMPERATURE 24 DEGREES C (NOT USED)
| INITIAL WING SFEEC 4 MPH  (NOT USED)
180 uNITIAL WIND ANGLE 360 CEGREES TRUE (NOT USED)
—  FINAL WING SFEEC 0 MPH (NOT USED)
~  FINAL WIND ANGLE 0 DEGREES TRUE (NOT USED) ok
160 AIRCRAFT HEACING 127 DEGREES MAGNETIC * X
| woNTH 8 DAY 19 HOUR 11 MINUTE 32 LOCAL TIME . * . x
i ¥ X
140 I X
[ * X
[ * X
L ¥ X
1z0]_ ; X
i, * X
= * X
I X
100] ¥ X
¥ ¢ .{?
= & ! X llEF'
80| i # 5 l\sPFF
s i % ” X
L . "
60 g ) . ' ;
B % * K X o Prr‘dl‘t‘tcd Starboard Vortex
N s * <X x X Pasition
[ x x x x x X XXX X X  Predicted Port Vortex Position
40) 5 Mea‘m_;rcd Starboard Vortex
i Position
L P Measured Port Vortex Position
o —— Constant Time Lines
20|
T 1 1 1 1 O 1 A o
-600 -500 -400 -300 -200 -100 100 200 300 400 500

DISFLACEMENT FROM TOWER IN FEET



x0Oam mME=——

ZO—uyEMAAN XM4TWO <

oMo =

RUN 85 DC6

160
140]
120]
100]
| ]
- 2
2
]
— [
2
- 3
[
LT H
[
— [
[
[
— [
2
= 2
3 .
60) l’,
] N Predicted Starboard Vortex
- s ¥ Paosition
2
- 2 X Predicted Port Vortex Position
»
” s Measured Starboard Vortex
B i Position
400 o ] P Measured Port Vortex Position
¥
L P
(& ”
7
— ]
= 2
= Ss § .
20 §
S
™ ]
|
P ]
|
L . B ']
Y S S O O O O N I O 0 . A
20 40 60 80 100 120 140 160 160 200 220 240

ALTITUCE ABOVE GROUNC IN FEET
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MO C ==

4mmMTM ZT- 0ZCcODO MeOB>

FIRST TIME FOR IS 28

20 7UN CATA CARC
[ CONFIGURATION LANCING LEVEL FLIGHT ALL ENGINES SAME FOWES
i ALRCAAFT TYFE IS 8747
2201 RUN NUMBER 1
-  ATRCRAFT CISFLACEMENT FROM TOWER -335 FT
I ALRCRAFT ALTITUCE ABREAST OF TOWER 175 FT
200 AIRCRAFT WEIGHT 538005, FOUNCS
n AIRSPEEC 253.3 FT/SEC
- . TEMFERATURE 17 CEGREES € (NOT USED)
saal INITIAL WIND SFEEC 8 MFH INOT USEC)
i§ . . INITIAL WIND ANGLE 250 CEGREES TRUE (NOT USEL)
B " i FINAL WIND SFEEC 6 MFH  (NGT USEC)
= ¥ " FINAL WIND ANGLE 245G DEGREES TRUE (NOT USED)
160L ALRCRAFT HEAGING 155 CEGREES MAGNETIC
B % X MONTH 9 CAY 16 HoUR 8 MINUTE 54 LOCAL TIME
L # b4
140]_
[ * X
~ % %
120 B b
— ¥ X F
B ¥ X F
100 * % f s
# X s PR

8ol &
X X x §
- KEX XXX X X X X X XX X % X X XX ¥

60|
— " Predicted Starboard Vortex
b= Poasition
40l x Predicted Port Vortex Position
[~ . g Measured Starboard Vortex
— Position
20 B P Measured Port Vortex Position
= —— Constant Time Lines
IR T T T T T T 1 1 T Y O O O O
=600 ~500 =400 -300 =200 -1060 100 200 300 400 500

CISFLACEMENT FROM TOWER IN FEET
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ETOATM ME ey

ZOmqE=MAan xMaod <

aMwe Z-

RUN 1 Br4a7

160
140]
120
l-
100
's
= ]
%
]
— x
B
- 3
¥
80| _ H
]
- 5
]
s
i B
s
L 5
60 3
™ 2
]
= 2
]
5
- 2
]
= ] P
[} 2
40 ] P .
B " PP i Predicted Starboard Vortex
- [} F Position
't g X Predicted Port Vortex Position
‘l PP s Measured Starboard Vortex
- l' Position
20| ] P P Measured Port Vortex Position
]
= 2
o
8
p— "
S
{ — . ’ '
IiIIIIIIIIIIIIII'IIII'lI_ll_'!llIllI!Iglll[l]lllll-lli
20 40 60 80 - 100 120 140 160 180 . 200 220 240

ALTITUDE ABOVE GROUNC IN FEET
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T ZO—maEMaA XM=BO0< TOXUN ME——

MMuw

160

RUN 1 Br47

120|

100

80

40

20

Predicted Starboard Vortex
Position

Predicted Port Vortex Position
Predicted Vortex Tracks

Photographic Starboard Vortex
Lucation

Photographic Port Vortex
Laocation

Ground Wind Starboard Vortex
Lacation

Ground Wind Port Vortex Location

Illllililll[iII!IIIIIIIIIIIIII!|lII[[IlIIIII1III|IilILlllliIl

-600

=500 -400 =300 =200

=100 100 200 300 400 500
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e FINAL WIND SPEEC O MPH (NOT USED)
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B AIRCRAFT TYFE [S 8747
220] RUN NUMBER 16
B AMIRCRAFT CISFLACEMENT FROM TOWER -222 FT
s AIRCRAFT ALTITUDE ABREAST OF TOWER 178 FT
- ATRCRAFT WEIGHT 48G55G. FOUNGS
B AIRSFEEC 229.7 FT/SEC
B TEMFERATURE 24 CEGREES C (NOT USED)
8 INITIAL WIND SFEEC 9 MPH (NOT USED)
1801 . ,  INITIAL WING ANGLE 270 DEGREES TRUE (NOT USED)
i "7 FINAL WING SFEED 5 MFH (NOT USED)
B # X FINAL WINC ANGLE 275 CEGREES TRUE (NOT USED)
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240 RUM DATA CARD
— CONFIGURATION LANCING LEVEL FLIGHT ALL ENGINES SAME FOWER
B AIRCRAFT TYPE IS BT47
220] RUN NUMBER 17~
= AIRCRAFT CISFLACEMENT FROM TOWER -229 FT
— AIRCRAFT ALTITUCE ABREAST OF TOMER 187 FT
el AIRCRAFT WEIGHT 473000, FOUNDS
: AIRSPEED 228.0 FT/SEC
| TEMPERATURE 24 CEGREES C (NOT USED)
= (== 4 INITIAL WINC SPEEC 9 MFH (NOT USED)
e INITIAL WING ANGLE 280°'CEGREES TRUE (NOT USED)
B * X FINAL WING SFEEC G MFH (NOT USED)
: % X FINAL WIND ANGLE' 0 CEGREES TRUE (NOT USED)
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240 RUN DATA CARD
= CONFIGURATION LANDING LEVEL FLIGHT ALL ENGINES SAME POMEFR
= AIRCRAFT TYFE IS BT47

3“1 RUN NUMBER 27
= AIRCRAFT DISFLACEMENT FROM TOWER ##% FT

AIRCRAFT ALTITUCE ABREAST OF TOWER 166:FT

lllﬂ.'; AIRCRAFT WEIGHT 554000) IFOUNCS
i AIRSFEED 260.1 FT/SEC
E TEMPERATURE 25 DEGREES C (NOT USED)

- = A INITIAL WING SFEEDR 9 MFH (NOT USED)

10011 INITIAL WIND ANGLE 220 DEGREES TRUE (NOT USED)
= * X FINAL WIND SPEEC 4 MPH (NOT USED)

I " FINAL WINC ANGLE 270 OEGREES TRUE (NOT USED)
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: AIRCRAFT ALTITUDE ABREAST OF TOWER 177 FT
L AIRCRAFT WEIGHTIS4611241FOUNCS
200¢s AIRSFEED 346.2 FT/SEC
™ TEMPFERATURE 25 CEGREES C (NOT USED)
T INITIAL WINC SPEED 10 MFH T(NOT USEL)
1801 INITIAL WIND ANGLE 230 DEGREES TRUE (NOT USED)
I= e FINAL WIND SFEEC 11 MFH I(NOT USED)
o * X FINAL WINC ANGLE 23] DEGREES TRUE (NOT USEC)
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FIRST TIME FOR F IS 14 FIRST TIME FOR 5 1S 24
240 RUN CATA CARC
- CONFIGURATION HOLCING LEVEL FLIGHT ALL ENGINES SAME FOWER
= AIRCRAFT TYPE 5 B747
220 RUN NUMBER 31
= ALRCRAFT DISFLACEMENT FROM TOWER #x3 FT
L. ALRCRAFT ALTITUCE ABREAST OF TOWER 186'FT
200 fre AIRCRAFT WEIGHT 544008::FOUNCS
~ AIRSPEED 346.2 FT/SEC
TEMPERATURE 25 CEGREES C (NOT USEC)
- /= 4 INITIAL WIND SPEEC 10 NFH (NOT USED)
1 . oo N
180): 5 INITIAL WINC ANGLE 220 DEGREES TRUE (NOT USEC)
i~ X FINAL WIND SFEED 10 MFH (NOT USEC)
B z X FINAL WIND ANGLE 230 DEGREES TRUE (NOT USED)
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FIRST TIME FOR F IS 10 FIKST TIME FOR S IS 20
240_- RUN CATA CARC
ik CONFIGURATION LANCING LEVEL FLIGHT ALL ENGINES SAME FOWER
L. AIRCRAFT TYPE 1S B747
L RUN NUMBER 33 P
2201 AIRCRAFT DISPLACEMENT FROM TOWER #¥x FT
- AIRCRAFT ALTITUCE ABREAST OF TOWER 172 FT
N AIRCRAFT WEIGHT $40000.:FOUNCS
200, AIRSFEED 256.7 FT/SEC
— TEMFERATURE 25 DEGREES C (NOT USED)
B INITIAL WIND SPEED 10 NFH  (NOT USEE)
150_ INITIAL WIND ANGLE 230 BEGREES TRUE (NOT USED)
L FINAL WINB SFEEC $2 MFH (NOT USED)
= L R FINAL WIND ANGLE 250 DEGREES TRUE (NOT USED)
160_. " X AIRCRAFT HEACING 128 CEGREES MAGNETIC
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FIRST TIME FOR F IS 6

FIRST TIME FOR § IS 14

RUN DATA CARD
240___ CONF IGURATION HOLDING LEVEL FLIGHT ALL ENGINES SAME POWER
L= AIRCRAFT TYFE 15 B747
RUN NUMBER 55
220_ AIRCRAFT CISFLACEMENT FROM TOWER =171 FT
- AIRCRAFT ALTITUDE ABREAST OF TOWER 177 FT
= AIRCRAFT WEIGHT 593000, FOUNDS
= AIRSFEED 337.8 FT/SEC
eao TEMFERATURE 14 DEGREES C (NOT USED)
: INITIAL WIND SFEED 13 MFH  (NOT USED)
INITIAL WIND ANGLE 220G CEGREES TRUE  (NOT USED)
““_ S FINAL WIND SPEED 14 MFH- mor_usem
FINAL WIND ANGLE 220 DEGREES TRUE (NOT USED)
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FIRST TIME FOR 7 IS 6 FIRST TIME FOR 5 1S 14

1
KUN CATA CARD
2405 CONFIGURATION LANBING, OUTBOARC ENGINE TOWARC TOWER AT ICLE
- AIRCRAFT TYFE IS B747 '
= RUN NUMBER 56
220 AIRCRAFT CISFLACEMENT FROM TOWER 8% FT
- ' AIRCRAFT ALTITUCE ABREAST OF TOWER 184:FT
- AIRCRAFT WEIGHT 59100G0.:FOUNCS
ZIIII_' AIRSPEEC 270.2 FT/SEC
= TEMPERATURE 14 DEGREES € (NOT USED)
: INITIAL WIND SFEED 13 MFH (NOT USED)
| = — INITIAL WIND ANGLE 220 DEGREES TRUE (NOT USED)
te0p: FINAL WIND SPEEC 13 WFH (NOT USED)
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240: CONFIGURATION LANCING, CUTBOARC ENGINE TOWARD TOWER AT ICLE
= " AIRCRAFT TYFE 15 BT47
= RUN NUMBER 57
220 AIRCRAFT CISFLACEMENT FROM TOWER =470 FT
B AIRCRAFT ALTITUDE ASREAST OF TOWER 176 FT
= AIRCRAFT WEIGHT 589006, FOUNTS
il AIRSPEEC 263,5 FT/SEC )
— TEMFERATURE 14 DEGAEES C (NOT USED)
: INITIAL WIND SPEED 10 MFH  (NOT USED)
& INITIAL WIND ANGLE 230 DEGREES TRUE  INOT USED)
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FIRST TIME FOR F 1§ [ FIRST TIME FOR § IS 16

B RUN CATA CARC
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INITIAL WIND ANGLE 360 DEGREES TRUE (NOT USED) *
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= TEMFERATURE 5 DEGREES C (NOT USED} & 7
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Appendix H

REPORT OF INVENTIONS






After a diligent review of the work performed under this contract, no

new innovation, discovery, improvement or invention was made.
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