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SUM MA'AY

The development of a comprehensive computational technique to predict the highly

complex flowfields associated with typical V/STOL aircraft configurations has been

Initiated by General Dynamics. The approach being taken is to use the PAN AIR higher

order panel method as the nucleus of this program and take advantage of its extensive

capabilities for modeling complex configurations and applying generalized boundary

conditions. A building-block approach is being used to incorporate additional capabilities

into PAN AIR to account for flow phenomena generally associatd with V/STOL

configurations that are not accurately treated by potential flow codes. Existing

methodology and codes are being utilized whenever possible to keep development time and

costs to a minimum.

The modules developed will interact with the werodynamic code through input and

output files only, thereby requiring no change to the PAN AIR code. This type of

development permits easy replacement of any module or the nucleus aerodynamic code

when improved versions become available. The progress made toward the development of

three modules is presented in this report.

The Pre-processo! , Module is designed to decrease the manual data manipulation

required to generate the inp!:t parameters necessary to analyze a configuration with PAN

AIR. The mo iule generates a panelling scheme that meets the critical requirements of

the PAN AIR code. Graphics are also included to permit display o: .he confiin-:-ion and

rapid detection of panelling errors. The module is designed to operate interactively to

allow maximum configuration flexibility.

The Engine Simulation Module is designed to take into account the mutual

interference effects between the lifting and propulsion systems of the aircraft. It is

currently restricted to supersonic jets at small injection angles t ) a subsonic freestream1
flow. Both blocKage and entrainments effects of the plume are simulated by the module.

Starting with a PAN AIR input file without any simulation of the plume effects, the

module generates another file with all necessary modifications to allow the analysis of a

!	 configuration with plume effects. Preliminary validation of the module indicates that :'le

y

	

	 effect of the plume on the external flowfieid is correctly transmitted in all regions except

in the immediate vicinity of the nozzle exit plane. The inclusion of viscous corrections to

r
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both the plume anti nozzle boattai; is expected to improve the prediction in this local

region.

Thos Viscous Flow Simulation Module is being incorporated to account for real flow

effects In the predictions of V/STOL aircraft flowflelds. These effects, which include

decambering of lifting surface due to boundary layer buildup, trailing-edge flow

sep iration, leading-edge bubbles, and leading-edge vortex separation!, are highly

prominant in most V/STOL flowfields. A two pronged approach Is planned for this module.

The first is to utilize an equivalent body defined from boundary layer considerations, and

the second is to apply empirical corrections to the predicted data.. Initial work on this

module has been devoted to the task of de.aloping the equivalent-body concept. An

output file containing the flow parameters computed by PAN AIR is used to compute the

boundary layer displacement thickness and separation points if any on lifting surfaces. A

two-dimensional boundary layer code is appl i ed In a strip fashion to generate this

information. The RIM data base management program and several special programs

written for this module are utilized to arrnt;ge the PAN AIR output in a form acceptable

to the boundc--y layer program and vice-versa. Starting with PAN AIR smut and output

files the module generates a new PAN AI'd input file that includes the effects of boundary

layer build up and trailing-edge separation on the lifting surfaces. Check-out of this

module has not been completed, but preliminary indications -re that the e.^,uivalent body

model chosen is not predicting the correct trends. It is not clear at this time if ttie

pr(.blem is being caused by the equivalent body def'nition or by improperly computed

values of pressure coefficients in the trailing-edge region.

The continued development of this type approach is highly recommended, because

the only other way to get solutions for complex V/STOL flowfields is with the full Navier

Stokes equations. F •)r that we neea at least a two orders of magnitude increase in

computational speed over the e y isting Class VI computers.

2



1. 1NTB 3DUC'TION
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The need Lo develop tactical aircraft having V/STOL and/or STOL capability in the

United States has been recognized for some time. This need has been reinforced by the

role played by the British manufactured Harrier aircraft in the Falk:an y . War. This battle

scenario clearly demonstrated that aircraft with V/STJL and/or S'T'OL e:.oability can be

effectively utilized from both sea- and land-based operations, under the -n;)st adverse

conditions. The interest in incorporating these capabilitie . in the next generation of

fighter aircraft has stimulated ar interest in developing the methodology to accurately

predict the aerodynamics of these configurations in low-speed flight.

The flowflelds associated with V/STOL configurations operating in the .'iover,

transition, or STOL modes are, in general, highly compl y !x and difficult to predict. The

major aerodynamic interactions encountered during the analysis of V/STOL !onfigurations

are outlined in Figure 1-1. Existing methods, in general, can only predict the force and

moment coefficients for a limited class of configurations and do not generate sufficient

infurmation for a clear understanding of the flowfield, so design deficiencies may not be

identified.

Government and industry have been active in the development of a ialytical methods

for the prediction of the aerodynamic characteristics of V/STOL aircraft. The various

programs have addressed a wide range of concepts including internally-flown flaps,

externally-blown flaps, jet flaps, mechanical flaps with thrust vectori , ig, lift jets, lift

fans, and vectored thrust. Most of these methods analytically model the real

configuration aerodynamics with empirical modifications as required. A few of these

methods are summarized below.

General Dynamics recently developed a preliminary design method (Reference 1) to

estimate the thrust-induced aerodynamic forces and moments or powered-lift

confiLrlrations. The method is based on the theory of Maskell and Spence (Reference 2)

with appropriate empiricat modifications. The incremental lift and moment coefficients

predicted by this procedure for the NASA/Armes V/VTOL fighter model are in good

agreement with experimental data, as shown in Reference 3.

3
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The Convair Division of General Dynamics has developed a method for predicting

Incrementai forces and moments due to power for V/STOL configurations (Reference 4).

Various theoretical and empirical relationships were developed to account for jet - induced

circulation, surface-friction (scrubbing) losses, and partial -span effects. The code

computes wing lift-curve slope, induced drag, thrust recovery, flap pitching - moment

increment, downwash, and lateral/directional stability derivatives. The het-flap lifting-
line theory of Kerney (Reference 5) is used to estimate wing lift-cur: p slope with power
on.

Rockwell International has developed a method to analyze configurations with
externally blown flap systems (Reference 6). The lift curve slope in this procedure is

based on the two-dimensional, thin-airfoil, jet -flap theory of Spence (References 7 and S;

with the Maskell and Spence aspect -ratio correction e.aployed to account for three-

dimensional effects. The method for the maximum lift coefficient is entirely empirical.

In addition to forces and moments, predictions are included for lift curve slope, maximum

lift coefficient, induced drag, thrust recovery, downwash, asymmetric engine operation,

and static longitudinal and lateral /directional stability derivatives.	 V

A Boeing Company r c.thod ( Reference 9) is designed to predict forces and moments

on aircraft that employ mechanical flap/vectored thrust combinations or internally-blown

flap systems. The mechanical flap system method is basically empiri cal and uses an

equivalent jet-velocity ratio as a similarity parameter for the prediction of the power-

induced incremental lift, drag, and moment cot fficients. The internally -blown flap
method employs an analysis based on a jet -flap lifting-line theory concerned principally f
with the influence of non -planar trailing vortices on the wing aerodynamics.

r

Northrop Aircraft has developed a specialized aerodynamic force and moment

prediction method (Reference 10) for V/STOL aircraft that employ a lift jet, lift fan, or

vectored thrust in the hover and transition flight regimes. This method uses a building

block approach in which the basic flow problems are solved independently. For example,

unpowered aerodynamics and power-induced effects are added together to obtain the total

aerodynamics. Various components of the aircraft are also treated individually and added

together to obtain total aircraft: aerodynamics. The non-linear wing aerodynamic

charecteristi^e are analyzed by a double iifting-line theory, and the body aerodynamics

are acccuntea for by modified slender-body theory_ A significant feature of the Northrop

method is its ability to - ipute the aerodynamics of transverse flow such as that emitted

5

J	 +.^_ r 2T



r'

from a lift jet, lift fan, or vectored-thrust nozzle. The method takes into account

entrainment into the jet due to viscous mixing and distortion of the jet from a circular ''3

a kidney-shaped cross-section, as the jet develops downstream. The jet is assumed to be

an elliptical-ahaped solid body for purposes of drag estimation. Conformal mapping

techniques are Lsrd to analyze the interference effects of jets on the body and wing
components.

The Douglas Aircraft Company has developed a method based on a linearized lifting-

surface theory for jet-flapped wings, which Douglas identifies as the Elementary Vortex

Distribution (EVD) method (References 11, 12, and 13). This method has the capability of

predicting surface pressures and empirically corrected forces and moments. It is

specificaly geared to the design and analysis of STOL transport aircraft employing

internally-blown jet flaps, externally-blown jet flaps. and mechanical flap systems with

vectored thrust. The EVD method is capable of handling zero-thickness wings of arbitrary

planform with arbitrary spanwise distributions of grist, flap chord, jet-blowing

momentum, Rnd jet-deflection angle. It represents one of the most general and exact

soleions available for jet -flapped finite-span wings.	 (^

The NASA/ Langley Research Center and the University of Ka nsas have jointly

developed a linear invi ^cid subsonic compressible flow theory to treat the aerodynamic

interaction between the wing and an inviscid upper-surface-blowing thick jet. This

method provides predictions for numerous jrzt parameters including jet temperature, Mach

number, aspect ratio, exit area, deflection angle, and proximity to the wing. Forces and

moments are determined by integrating the theoretical pressures.

The Vought Corporation recently developed a code ( Reference 14) that integrated

three separate plume modeling methods and an inlet method with a potential flow code.

It allows the user to select which of the plume method-; will be used in the analysis. This

is a sound approach to modeling aerodynamic /pr:)pu ,sive interactions, but the plume

modeling methods are not general enough to haiLd.e several practical problems that are

often encountered in the analysis of modern fighter aircraft.

The analytical methods discussed above and ethers, too numerous to mention,

provide many theoretical, empirical, and semi-empirical methods to estimate the

aerodynamic characteristics of V/STOL aircraft. However, each method is limited in the

classes of vehicles for which it is specifically designed and often to a very limited range

6
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of flight conditions. These restrictions are caused primarily by the empiricism normally

incorporated into theoretical procedures to obtain results for the given class of

configurations under study.

Exact solutions for the flowfields associated with arbitrary V/STOL configurations

require solution of the NavierJStokes equations. This is clearly beyond the current

capabilities of the available computer hardware. A better near-term approach for

modeling free air transition and forward flight flow phenomena is illustrated in Table 1.

This approach is based on a modern panel method to predict the aerodynamics of the

baseline configuration extended and modified to account for propulsion effects and real

flow effects.

Table I V/STOL AERODYNAMIC PREDICTIONS APPROACH

Ii
Power-Off
Chara,• te:istics

Baseline Configuration
o Forces be Moments

o Pressures

Powered Flight Inlet Flow

Effects o Spillage
• Ram Drag
• Interference

Exhaust Flow
o Plume Shape
o Entrains ent
o Impinge.no..:
o Supercirculation
o Fountain Effects
o Reaction Jets

Real Flow Viscous Flc,w
Effects o Separation

o Tip Vortex
o L.E. Vortex
o T.E. Vortex Rollup

s
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The success of a panel-type approach hinges on several factors. Most important is
the selection of the baseline analysis code, which must accurately predict the

aerodynamics of complex configurations and also, allow application of general boundary

conditions that will be used to simulate power and viscous effects. A major objective is

to devise a method fo. the analysis of configurations in which the propulsive system is

closely coupled with the lifting surfaces. The interactions between the aerodynamic and

propulsive flowfields can be quite strong on some configurations, and therefore, need to

be predictable so that designers can take advantage of these potentially favorable effects.
Another objective is to analyze flowfields where viscous phenomena dominate. For

instance, separated snd vortex flows, which are significant features of the flowfield of
V/STOL aircraft operating at high angles of attack. General Dynamics has initiated the

development of a V/STOL aerodynamic prediction technique in which a building-block
approach is being used to enhance the capabilities of a modern aerodynamic Dotential-

flow code.

JAI
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2. TECHNICAL APPROACH

General Dynami,!' s plan for a V/STOL aerodynamic code, includes the development

of distinct modules that will he mated to a potential-flow aerodynamic code. Special

methods •o handle the flow phenomena not adequately modeled by potential-flow codes,

such as viscous effects, will be integrated into the overall code in a modular manner. The

following subsections discuss the overall aspects of the code.

2.1. AERODYNA hUC PREDICTION CODE

General Dynamics has selected the PAN AIR code as the aerodynamic flow

predictior method.. This code was developed by The Boeing Military Airplane Company

under the joint sponsorship of NASA's/Ames and Langley Research Centers, the Air

Force's Aeronautical Systems Division and Wright Aeronautical Laboratory, and the Naval

coastal System Center. This higher order panel method has been selected because it

pm,vides more flexiblility than any other panel method. Similar codes developed by

Woodward and Hess, although excellent codes, just do not match the overall capabilities

of PAN AIR. A brief description of the theoretical method used within PAN AIR is

prese;lted in this report ar:d the reader is referred to the code documentation (References

15 through 18) for a detailed discussion.

PAN AIR solves the three-dimensional boundary value problem governed by the
second order partial dif ferential equation usually referred to as the Prandtl-Glsuret

equation.

(i -M=^O,x + oyy + 0a = 0

The above equation is valid for the analysis of incompressible and linear compressible

subsonic and supersonic flow of arbitrary fluids over arbitrary configu-ations. Mixed

subsonic and supersonic flows and discontinuities in the flow cannot be adequately

simulated by this differential equation. Similar to other pane: methods, PAN AIR divides

the configuration into segments, each of which is further divided into quadrilateral panels.

Here the similarity between PAN AIR and most other panel methods ends. PAN AIR is a

higher order pane: method because it does not use a constant singularity strength over

each panel but allows linear source strength and quadratic doublet strength variation on

each panel. To further improve accuracy, PAN AIR enforces continuity of doublet

lilt— .
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strength over the entire configuration and also maintains continuity of the geometric

surface by subdividing each quadrilateral panel into several piecewise flat panels. By

using these refinements, the solutions generated by PAN AIR become almost independent

of the panelling --cheme.

The PAN AIR code is very flexible in the type of boundary conditions that can be

used to define the singularity strengths on the panels. A general form of the boundary

condition is incorporated into the code. This allows the user to seiect boundary conditions

which simulate impermeable surfaces, surfaces with specified normal or tangential

velocities etc. User selected boundary, conditions can be applied over different parts of

the configuration since the number of unknown singularity strengths and boundary

conditions are matched over each network.

The capabilities of PAN AIR (taken from Reference 1;., include the ability to

o Analyze completely arbitrary configurations in subsonic flow and nearly

arbitrary configurations in supersonic flow.

o Analyze either unsymnietric configurations or configurations with one or two

pilnes of symmetry.

o

	

	 Analyze configurations in either unsymmetric or symmetric flight conditions,

including ground effect conditions.

o

	

	 Analyze or design both geometrically thick configurations and thin

configurations, such as a camber surface representation of a thin wing.

'r	 a	 Analyze configurations eithe- (in an exact sense) with boundary conditions

applied on the configuration surface or (in a linearized sense) with appropriate

bounda-y conditions applied to an approximation to the configuration surface.

o

	

	 Analyze control surface deflections either (in an exact sense) by geometric

deflection of the appropriate networks or (in a linearized seise) by imposing

suitable boundary conditions on an approximation to the deflected contro!

surface.

At
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o	 Design the location of surfaces, including wakes, by the non-iterative design

capability.

o Superimpose incremental velocity components onto the freestream either in a

global sense, for example, additional velocity components to simulate a finite

roll rate, or on a local basis, for example, to simulate different angles of attack

for different networks or to simulate the effects of a slipstream or line vortex.

o Calculate pressure coefficients and force moment coefficients by several
pressure coefficient formulas (isentrople, linearized, second-order, reduced

second-order, and slender body).

o	 Calculate ve!oc,•ity components and pressure coefficients both at standard points

and at user-designated arbitrary points on the configuration surface (flow

quantities in the external flow field can be computed by using panels with zero

singularity strength).

o Calculate the force and moment coefficients on individual panels, columns of

panels, and networks with the options of using user-specified reference
dimensions and moment axes of either individual networks or the total

configuration.

'* M

ca

o	 Include or exclude the force and moment contributions of individual networks in

the calculation of the force and moment coefficients of the total configuration.

o	 Calculate force and moment coefficients in the reference axis system, in the

stability axis system, in the wind axis system, and in a user-specified body axis
system.

o	 Calculate leading- and side-edge forces and moments due to singularity of the

leading- and side-edge t'orce distributions for thin configurations, and to include

these calculations in the total configuration force and moment coefficients.

PAN AIR code has been developed in a modular fashion using a structured software

development approach. This, together with a liberal distribution of comment cards

throughout the code, allow for rapid upgrading of the code where necessary. The various

t
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modules of the code communicate with each other only through common data bases so
that changes made in one module affect the other modules in a clearly identifiable 	 10

manner.

2.2 V/STOL ANALYSIS MODULES

The function of each module developed in this study is briefly discussed below and

then discussed in detail in the following sections of this report.

Preprocessor Module - Wide acceptance of a computer code requires that it be user

friendly. Thin in general implies that an engineer can understand the code, analyze a

problem, and interpret the computed results within a seasonable time. PAN AIR is a very

general code that requires detailed input for many parameters, some of which can easily

be foreset for V/STOL type problems. The basic goal for the preprocessor is to make PAN

AIR easier to use for V/STOL analysis by reducing the number of input parameters,
7.
	

developing an automatic panel generation and modification scheme, and including	 8
interactive graphic displays of the parelling arrangement.

Engine Simulation Module - In general, the engine placement in V/STOL

configurations is such that the interactions of the inlet and nozzle flows with the aircraft

external flowfieid should not be ignored. A ;method to model a plume as a permeable body

with specified inflow velocities to simulate entrainment effects has been developed in this

study and is discussed in a 'later section of this report. A similar technique will be

necessary to simulate inlets by either specifying inlet velocities at the inlet face or by

modeling the capture tube as a surface.

Viscous Effects Module - V/STOL aircraft often operate at high lift coefficients and

flow inclinations and hence, incur significant  flow separation on the lifting surfaces and

bodies. These areas of separated flow often lead to strong vortex formulations.

Simulation of these effects is a very difficult problem. The development of this module

has been initiated. Methods have been incorporated to simulate the effect of boundary

layer build up and trailing edge separation on lifting surfaces using 2-D boundary layer

methods in a strip fashion. To include boundary layer effects on a body-and nacelle-type

surface, it will be necessary to utilize three-dimensinal boundary layer codes. Simulation

of vortical flows may have to be handled by empirical corrections to the computed
results.

12
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3. VALIDATION OF THE AERODYNAMIC CODE
sl

The mathematical concepts incorporated in the PAN AIR code have been

substantiated in nut serous studies utilizing an earlier version of the code referred to as
the PAN AIR Pilot Code (Reference 19). On the other hand, the PAN AIR code is still in

the final stages of development and checkout. Since the code was not generally available

to industry until 1981, it has not yet received the extended useage that is required to

identify all the programming errors that invariably occur during the development of such

complex computer programs. Several versions of the code have been released since that
time, and the success in using them has been mixed. The early work at General Dynamics

was directed towards the analysis of a complex VATOL fighter model. It was found that

complex configurations sometimes caused problems, but that these problems often could
not be recreated on simplier geometries when attempts were made to isolate their

sources. In other words, the code would perform correctly with less complex
configurations. The early results of these studies are presented in detail in Reference 20. QI

In the study reported in this document, attempts were continued to obtain an

Improved flowfield prediction for the Ames/GD V/STOL Fighter model. Efforts were also

initiated to compute the aerodynamic characteristics of the Ames/Vought VATOL model.

The latest version of the PAN AIR code, released in January 1983, was utilized in this

st ,.ody. Preliminary indications are that some of the errors in the code, though not all,

have bi*cn corrected. The following subsections discuss the power-off predictions for

these two V/STOL models performed with the latest version of the code.

3.1 AMES/GD V/STOL FIGHTER MODEL

The Ames/GD V/STOL Fighter model is approximately a 75% scale 3f an operational

fighter designed to perform an air-superiority mission. 	 During tests in the Ames 40 by

80-Foot Wind Tunnel, the model was powered by two turbojet engines. A general

arrangement drawing of this model is shown in Figure 3-1. The locations of the wing and

canard chordwise pressur •.A instrumentation are shown in Figure 3-2. The pressure and

force data that have been obtained during tests of this model are presented in References
J

21 through 25. Several variations of the panelling arrangement for the Ames/GD V/STOL

model have been used since the inception of this study, the latest of which is shown in

Figure 3-3.	
0
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The PAN AIR prediction for chordwise pressures on the wing and canard are

compared with test data in Figures 3-4, 3-5, and 3 -6. T;iese predictions are not

substantially different from those reported earlier in Reference 20. The predictions
compare reasonably well with the data, except in regior3 where iiow separation effects

have been ident i fied in the test data. The types of pressure formations that result from
the presence of a leading-edge vortex on this model are discussed in detail in References
23 and 25. One questionable aspect of the panelling arrangement for wing /canard
configurations is the proper placement of the canard wake over the wing. Especially at

higher angles of attack, the assumed straight -back trailing position of the canard wake

may not be in the best location relative to the wi!:o. An investigation of this effect was
not undertaken during this study.

,.

	

	 A test-to-theory comparison of the lift curve of this model (Figure 3-7) shows the

prediction to be lower than the test data. These results are also similar to those
presented in Reference 20. There are some reservations about both the test data and the
computed results presented in this figure. The test data shows a very high value of lift

coefficient at zero alpha, which may be due V) the large amount of body camber. The 	 ,rr^
possibility of an error in the experimental lift coefficient must also be considered. 	 v

The PAN AIR prediction wes obtained from an ana'ysis that utilized some artifices

to obtain a solution. First, the letest version of the code would not execute with gap-

filling panels. To eliminate them, minor modificatons to the geometry were required that
should not have caused any significant changes in the computed results. Second, a partial-

edge, rnid-network abutment on the side of the nacelle, downstream of the canard, had to

be specified in the input to eliminate warning messages about empty-space abutments.

These abutments had exact corner-point matching and should not have required this

specification, thus pointing to a possible error in the PAN AIR code. Finally, some of the

wake networks near the nozzle exhaust had extremely low values of pressure coefficient,

as shown in Figure 3-6.

► he artifices used to obtain a PAN AIR solution seem minor and would not be
expected to have significant impacts on the computed lift coefficients. However, since

differences exists between the test and predictions, both should be reexamined to resolve
the discrepancy. The Ames/GD V/STOL model is an extremely complex arrangement to

analyze with a panel method. It is noted that PAN AIR predictions for the lift

coefficients of the F-16XL and the Ames/Vought models that have been performed at

General Dynamics have compared well with experimental. data.

16
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3.2 AMW/VOAGHT VATOL MGDEL

The Ames/Vought model is a 0.4-scale powered VATOL model deigned for testing
at ang:es of a*Lack to 90 dEg and greater. A general arrangement drawing for this model

and the locations of the pressure instrumentation are shown in Figures 3-? and 3-10. The

moael was tested with power off and also with a high RPM fan to simulate irlet flow.

Wind tunnel test data for this model are presented in References 26 and 27. The original

panelling arrangement for this model was obtained from NASA but was later enhanced
tt --h the use of the Preprocessor Module, as discussed in Section 4. The enhanced

panelling arrangement is shown in Figure 3-11.

Test-to-theory comparison of the chordwisP pressures on the canard surfaces are

presented in Figures 3-12, 3-13, and 3-14 for three spanwise stations. For each location,

data are presented at angles of attach of 4, 8, and 20 deg. Experimental data at 8 and 20

deg were available only with the engine fan operating at 10,000 RPM. The effect of the
inlet flow at these angles of attack is assumed to be small. Experimental data indicate

the formation of a leading-edge vortex, similar to that of the fighter model and trailing-

edge separation characteristics, at high angles of attack. These factors account for the

major differences between experimental and predicted values.

Test-to-theory comparisons of the wing pressure data are shown in Figures 3-15,

3-16, and 3-17. They are similar to the compari son for the canard. Again the effects of

trailing-edge separation ar%d vortical flow have considerable influence on the test data,
which explain some of the large differences between test and theory.

The computed lift curve, Figure 3-18, compares well with the test data up to an

angl•-- of attack of approximately 12 degrees. Abova this angle, additional lift, presumably

generated by the leading-edge vortex, causes the test data to be slightly higher than the

pr--diction.
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4. PREPROCESSOR MODULE

The Preprocessor Module is intended to be an automated input generation module.

This module assists the user in preparing the detailed geometric input required by the

PAH AIR program. The Preprocessor was formulated as an interactive graphics program

designed to operate on one of the NASA Ames' VAX 11/780 computers. A description of

this module including existing methods selected for incorporation into the module is

presented in this section. User Instructions, sample input and listing of the cote

de.ve!oped during this study are included as Appendix A. The Source listing of the existing

codes are not Included. For these the reader is referred to the references.

The primary function of this module is to generate the geometr i c panelling

arrangement for an arbitrary configuration consistant with the requirements of the PAN

AIR code. The generation of a panelling scheme from the geometrical data for an
arbitrary three-dimensional configuration 1, a very tedious, time-consuming task. Error

ace easily introduced by the tedious nature of the task, and once introduced are hard to

locate. Changes to the panelling arrangement are difficult and therefore, often

re l uctantly made. The Preprocessor module geometry package coupled with an

appropriate plot paCKage solves most of these problems.

4.1 DESCRIPTION OF THE GEO?dLrrRY PACSAGR

The geometry package selected for the Prepro«ssor Module i,: based on a panelling

code developed at McDonnell Douglas by Halsey Pnd Hess (Reference 28) under contract

to NASA Langley. Thi-, ^ogram wss formulated to generate a panelling scheme

consistent with the requirements of the three-dimensional lifting version of the Douglas-

Neumann Program. '.he Halsey - Hess geometric procedure was chosen for this application

beesuse it was developed Epecifically for use with a a-D potential flow program, and it

was sufficiently general so that it cou: ^ be used for the present application with only

minor modifications.

Tne panelling requirements for PRN AIR are similar to those for which the selected

georetry package was developed; however, the dimensions set within the program had to

be increased to be compatible with PAN AIR. The coding was also altered for

i
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according tc• the number and the spacing algorith?, specified by the user,
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compatibility with the NASA Ames' VAX 11/780 computers. A brief description of the

procedure and the options available are presented in the following paragraphs.

The geometry package was designed to simplify the user's job by automating the

panel generation. Input to the geometry code consists of a very sparse set of coordinate

data to describe each component of a configuration. Often it is possible to d^scribe a

component with an order of magnitude fewer points than required for an accurate

potential-flow solution. The user is also not required to devote a lot of time and care to

develop co^isistent spacing between the points because the package provides automatic

spacing options that augment and redistribute the input points. The package also has the

caprbility to calculate the intersection curves between components and then to repanel

the components so that the adjacent peneiing distributions are compatible.

Use of the geometry package and understanding what the package does requires that

the aser be familiar with same terms and conventions used in the development of this
code. These terms are illustrated in Figure 4.1 taken from Reference 28. Each

component is defined by specifying points on a seaction curve, then on an adjacent section
and so on, until all sections h-ive been defined. Each component thus consists of a set of

points which can be connected to form a network of intersecting lines called N-lines and

M-lines. Points on a section curve are ordered along the perimeter of the section and are

designated as N-lines. On a wing, for example, the N-lines correspond to defining the

airfoil °hape at a chordwise cut through the wing. The curves connecting corresponding

points on the N-lines are designated M-lines. On a wing, the M-lines run spanwise;

whereas on a body the M-lines generally run along the length of the body. The area
bounder: by two adjacent N-1:, ,es is termed a strip and the area bounded by two N-lines

and two M-lines is termed an element (i.e., a panel). An understandii^F of N-:fines and M-

anes is required to comprehend the input ter minolcV of the geometry package.

Firs, it is necessary to understand generally what the geometry code does before

discussing the restrictions and options applicable to the M and N lines. The first operation
performed by the geometry package is to panel or redistribute the points defining each

component as if each component is completely independent of the others. The paneling of

each component is performed in the following two steps: 	 it

o the points on the initial N-lines are augmented in number and redistributed

lei
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o the N-lines are augmented in number and redistributed in number according to

the user's specifications. The latter is done by augmenting and redistributing

points along each M-line.

Cubic polynomials are used for the interpolation raquired to redistribute the points

along either N-lines or M-lines. The arc length along the polygon formed by connecting

straight lines between adjacent points is the parameter used as the independent variable

of interpolation. Interpolation for a point on a curve is accompl 'shed by three separate

interpolations, one for each coordinate. In each interpolation, the first derivative of the

dependent variable with respect to the straight -line arc length is first !fund by taking a

weighted average of the angles of the straight -line segments. These are then used,

together with the coordinate values, to determine the coefficients of cubic interpolating
polynomials.

Both cubic splines and cubic polymonials were investigated for inclusion in the

geometry package. The cubic-polynomial method selected is not a true spline method

because the second derivatives are discontinuous. Cubic splines were found to cause

problems when the defining data was very sparse. Any waviness that might exist in thn

defining data can get out of control when using cubic splines to interpolate a very sparse

set of data.

' Several options for the spacing of points on N-lines (i.e., in the chordwise direction

cn wings and usually the circumferential direction on fuselages) are available for the user

to select. These options are as follows:

o	 Input distribution, unaltered

o	 Input distribution, augmented in number

o	 Constant increments in arc length

o	 Cosine spacing

o	 Curvature dependent distribution

o	 User specified distribution

No interpolation is done when the unaltered input distribution option is selected.

This option may be used when the initial defining distribution contains a sufficient number

of properly spaced points. The user must insure that the points are properly spaced such

that when IM-lines are formed, the distribution of points on adjacent N-lines are fairly

similar resulting in smooth curves.
35
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The input distribution, augmented in number opt.on results in a distribution which is

similar to the initial, defining distribution, bLt conts'na a uifterent number of points. The

user m Est input properly distributed points, but he nI:^ed not input an extremely large

number of points. This option is useful for contro:^ing Cie desired distribution without

havi-ig to load a large number of points and without 1`aving 	 calculate what the

numerical values of the arc lengths are.

The constant increments in arc length optic,: ,esults in points distributed uniform'y

around the perimeter of the N-line. This opti^n -s useful for smooth bodies that do not

have large variations in curvature. Use of this or ior, for a wing component is not

recommended because it would resul t in too few points near the leading and trailing edges

to adequately represent the wing for potenVAJ fl zw calculations.

The cosine spacing option results'.' a very useful distribution for wing components.

This option results in a very line sp-icir, ti , ar the leading and trailing edges and coarse

spacing in regions away from these edges.

A very useful option is the curvature-dependent option where the point spacing is a 	
A

function of the local surface curvature. The results of potential flow methods are

improved by using fine spacing in regions of high curvature. In this option, the spacing is

linearly dependent on the absolute value of the curvature. This selection is useful for

both wir.; and body components because some control over the variation of the spacing is

provided. When this option is used for a lifting component, artificial curvature is added in

the usually flat trailing-edge regions resulting in more points bunched on the trailing-edge

as required by potential flow methods.	 4

If none of the preceding options a, a adequate, the user c;, specify a distribution.

This distribution is specified in the form of normalized arc :,ngth (0.0< are length<1.0).

There are four spacing options available for N-lines (spanwise spacing for wing and

lengthwise spacing for fuselage). The redistribution of points on the initial N-lines results

in a situation where each N-line has the same number of points distributed in a similar

C

	

	 manner. A set of M-lines is generated by connecting the corresponding points on all N-

lines. The M - lines should be smooth and have fairly small curvature since the distribution
t

of points on each N-line is the same. The process of augmenting and redistributing the N-

'	 lines is accomplished by augmenting and redistributing points along th	 M-lines. It is
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required that each M-!ine have a total length greater than zero. The four options

available for the spacing of N-lines are as fol!ows:

•	 Input distribution, t.-.altered

•	 Input distribution, :augmented in number

• Constant increments

o	 Lser-specified distribution

These spacing distributions are completed analogous to the preceeding options for

distributions of points on N-lines.

There are two modes of operation of the geometry package during the distrihution

of the N-lines. These two modes are the planar-section ;-node and ,he a ^c-length mode.

The planar-section mode, which is the most commonly used mode, redistributes the points

in such a way that all N-lines are parallel except perhaps the first and last ones on a

component. In the arc-length mode, the points along M-lines are distributed in such a

manner to allow the N-lines to form smooth cutwes around a nonplanar edge of the

component. This is useful for a case where one edge of a component may be so highly

nonplanar that a strip bounded by that edge and an adjacent planar N-line would vary

drastically in width. TL.e arc-length mode would allow the adjacent N-lines to form

smooth curves nearly parallel to the nonplanar edge.

After paneling the isolated components, the next major operation performed

geometry package is the calculation of the intersection between components. The

intersection curves between components are calculated using a hybrid curve-fit/su.

fit approach. A set of intersection points is obtained by calculating where the M-1

one component (designated the inl.!rsecting component) pierce the surface of the c

component (designated the intersected component). The method calculates the

intersection point of a curve and a surface. After the intersection is determined,

intersecting components are rcpaneled so that adjacent panels on either side of thf

intersection curve line up in a manner which is satisfactory for potential flow

calculat=ons.

There are some limitations and restrictions *.hat a pply to the calculation of

intersection curves between components. This method is satisfactory for well defi

wing-fuselage intersections, wing-pylon intersections, etc.; however, it is not desig
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handle complex cases where the intersection cuiwe is discontinuous or is not well defined

due to fillets or smooth transition? from one component to another. C?iddelines to follow

when calculating the intersection between components are summarized (from Reference

28) as follows:

o	 A distircticn can be made between intersecting and intersected components.

o A component car intersect oray one other component and can be intersected by

only one other component. If a body intersects or is intersected by several

bodies, it r^,ust be divided up into several components. A single component can

intersect one component and be intersected by another component, however.

o	 The M-lines on the intersecting component pierce t he surface of the intersected

component at a sharp angle. Surfaces i:re not tangent where they are meet.

o	 The interse^_ting component has at least one N-line which lies entirely in the

interior of the intersected component.

o	 No M-line or the intersecting component intersects the intersected component 	 t

more than once. 	 0

The final function of the geometry package is to repanel all components that

intersect other components. Some important features of the final repaneling of

components are:

o	 That portion of any component which falls inside another adjacent component is

eliminated or at the user's discretion designated as extra strips or ignored.

o	 The entire component is repaneled to insure a smooth distribution of the

paneling over the entire component.

o	 The user may specify a repaneling option with exact panel matching between

the components or panel matching at every second point on the intersection,

curve.
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o	 All intersecting components (typically the wing in a wing-body intersection

problem) are repaneled the same way whf-ther they are lifting or nonlifting

components. There is no redistribution of points along N-lines, only a 	 E

redistribution of N-lines. A new .4-lire is added along the intersection curve in

every case. The remaining N-lines on the exterior of the component are

respkiced to avoid irregularities in the widths of the strips.

o	 The repaneling of a nonlift i ng intersected component in an intersection problem

was designed primari l y for fuselages. Three options are provided for repaneling

of nonlifting intersected components. The first is no repaneling at all. The

second and third options are designed to produce panel distributions that depend

upon the paneling scheme of the intersected component. With each of these

options, the bc3y is divided into four components. These components are

defined as that portion of the Cody forward of the leading-edge point of the

intersection curve, that portion of the body aft of the trailing-edge point on the

intersection curve, that portion of the body above the intersection curve, and

that portion of the body beloi- , the intersection curve. The last two options

differ• only in the distri_ution of panels in the regions above -ind below the 	 l^

intersection curve. Matching with every panel. or every other panel on the wind

can be st.le^.ted by the user.

y	
o	 For the repaneling of lifting intersected components, the user also has three

^t	 options. The first is to do no repaneiing. The second defines a region of

ignoreo elements around the intersection curve but results in gaps in the region

of the intersection curve. The third is similar to the second except that the

gaps are filled with nonlifting panels.

Knowltoge of the oreceeding terminology and restrictions is essential for

underst:.nding the geometry package utilization presented in Appendix A. The primary

outp.t of the geometry package is a ' S AX file containing the desired paneling definition of
f

all of the aireratt components. The fc,, mat of the coordinates is acceptable for input to

PAN AIR whe.: the appropriate JCL and boundary condition definitions have been added.

It may be desired to divide some of the components into several different networks for

the PAN AIR problem. Currently, this must Le handled by the user u.,ing the VAX editor 	 t

mode.
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4.2. GRAPHICS

The coupling of the geometry oackage with a graphics package is a very important
capability. This allows for easy verifying and editing of the geometry files or PAN AIR
input files. With the graphics package, the paneling scheme may be rotated to any desired

viewing orientation and scaled to any desired viewing size. The entire configuration, any
individual component (network, if plotting PAN AIR input file), or any combination of

components may be viewed. Another important fe iture incorporated into the graphics

package is a hidden line removal option reported in Reference 29. This feature adds a lot

of clarity to any particular view thus allowing easier identification of any problem areas

needing editing. This feature is illustrated in Figure 4.2 showing a detaP..ad panel

arrangement generated for PAN AIR. User instructions for the graphics package and the

code developed for this package are presented in Appenr'ix A.

4.3 PANELLING OF VOUGHT VATOL FIGHTER MODEL

The panellir,; scheme used for the analysis of the Vought VATOL Model using the 	 /a

PAN AIR code discussed in Section 3.2 was prepared by exercising the preprocessor

module. The paneihng definition that was available as a starting point was unsatisfactory

for input to the PAN AIR code. To accomplish this repanelling by hand calculation and
manipulation would have been a time consuming and error prone task. using the

preprocessor geometry package linked with a graphics package significantly reduced the

tedious tasks to be done by hand and provided a quick and easy way to verify the final
panelling scheme. With these tools, several panelling arrFingements were investigated
before choosing the one deemed most desirable.

The starting and the final refined panelling scheme for the Vought model are shown

in Figure 4.3. In addition to several minor coordinate erro rs that were easily detected

with the graphics package, the initial panelling contained several areas that would have

had led to problems with the PAN AIR code. The chordwise cuts on the wing and canard

were not aligned and the panels along the fuselage and nacelle did not always match. In

addition at the abutment of the different components there were mismatches between
adjoining panels. It was desirable to have at least two panels between the canard wake

and wing surface; the initial panelling had only one. These problems would have resulted

in PAN AIR failures and/or would have resulted in questionable PAN AIR predictions. The
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spacing options in the geometry package allowed the user to easily specify the spacing on

each component thus eliminating the problems. The intersection option in the geometry

package was also used to ensure matching between the fuselage and wing.

The final panelling scheme for the Vought VATOL model as input to the PAN AIR

code is shown in Figure 4 . 1. The wake networks were removed for clarity. The PAN AIR

predictions for this arrangement were presented in Section 3.2.
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5. ENGINE SIMULATIONATION MODULE

Modern aircraft that are designed for STOL operation often suppiement
c

aerodynamic lift with direct thrust from the propulsion system or from other devices

dedicated to the production of direct lift, such as lift jets. In either case, there is an

injection of high velocity air and/or exhaust gases into the freestream flow. This flow

condition is also experienced by VTOL aircraft in transition between hovering and

conventional flight. At the low speeds associated with this type of flight, the jet velocity

t o freestream velocity ratio is relatively high, and hRnce, the interference phenomena

between the two flowfields can have a sigi^ifican: influence on the aerodynamic forces on

the surface of the aircraft.

The Engine Simulation Module is designed to include techniques that will simulate

flow perturbations caused by the propulsion sys'em in an aerodynamic potential flow

analysis code. In a previous study (Reference 20) two basic ideas for modeling power

eflec in the PAN AIR code were evaluated. The first approach, which is illustrated in

Figure 5-la required specification of the velocity or mass flux boundary conditions on the 	 fa
nozzle exit plane. It was hoped thht the aerodynamic solution performed by PAN AIR,

with high velocities specified at the nozzle exit, would simulate a plume and cause the

desired flux perturbations in the external flowfield. Wake networks in the approximate

shape of a plume surrounding the exit would be utilized to sustain the high velocities

dos:-.tstream of the exit plane. Several variations of boundary conditions were

investigated to implement this approach. It was found that some of the 2.3mbinations of

boundary conditions were not properly handled by the PAN AIR c -de. In other cases that

were apparently handled correctly, mathematically speaking, the velocity downstream of

she exit plane decayed too rap.dly. In fact, computations indicated .hat the exhaust

velocity decreased to almost freestream velocity within one nozzle exit diameter. Thus,

it waq concluded that a plume could not br satisfactorily simulated by specifying the

velocity on the exit network.

The second approach addressed in Reference 20 was to represent the plume with

permeable networks to represent the boundary. Flow entrainment was simulated by

specifying a velocity .formal to the panels of the plume. This approach is illustrated in

Figure 5-1(b). Flume modeling methods must be used external to the PAN AIR code to

'	 derive the shape and boundary (-nilditions that represent the plume. The PAN Alit code
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appeared to correctly analyze the configurations with plumes modeled in this manner.

Therefore, the study reported in Reference 20 recommended this approach to model ; ng jet

exhaust flow in the PAN AIR code.

In the current study, a method was selected for use in representing plumes with

permeable networks. The conditions addressed are limited to supersonic exhaust jets in a

subs;aic freestream flow. The exhaust may be aligned with or slightly inclined to the

freestream flow. Although the primary objective has been to develop ^nethodolog- for

iow-speed applications, this method may eventually be used throughout the subsonic Mach

renge. "this section of the report discusses the plume modeling method that wad selected

and the approach that was taken to incorporate it into the Engine Simulation Nodule.

User instructions and a sample problem are presented in Appendix B.

5.1 SELECTION OF THE PLUME MODELING METHOD

A literature survey was conducted to find existing plume modeling codes that could

be adapted for use in the Engine Simulation Module. Several nethods word found that can

be used for predicting the effects of exhaust plumes on the configuration afterbody.

Putnam and Mace (Reference 3.0) summarize these methods and present s discussion of

twe approaches to the solution of nozzle exhaust flow. The first method is based on a

solution of the Navier-Stokes equations and the second is based on a patched

inviscid/viscous interaztion approach.

The computation of jet exhaust flowfields based on the solution of Navier-Stokes

equations is now possible due to the availability of faster computers. These solution

techniques are now being applied to both two-dimensional and three-dimensional

problems. However, the application of these methods is not straight forward and requires

familarity with a. variety of techniques to obtain a valid solution. Even with these

extended efrorts., the large computer time required for a Navier-Stokes solution preclude

^[f	its use for the analysis of complete configurations includ i ng jet effects.

Patched inviscid/viscous solutions to plume analysis, which have been shown to

provide good predictions of the plume characteristics as well as the nozzle surface
Q

pressure distributions, are easier to use and require significantly less computer time than

the Navier-Stokes solutions. Their apprnu ,.-h to solving the nozzle flow problem ; to

47



divide the plume and external flow into several distinct regions, each of which can be

analyzed independently. The various regions are analyzed in an iterative manner until
.# n

convergence is obtained.

Two of the foremost plorne modeling codes tha* use Nevier-Stokes and patched

inviscid/viscous solutions are the Cline code ^_nd the Wilmoth coae, respectively. These

methods are presented in References 31 and 32. An isolated nacelle model with a

specified set of exit condi t ions was analyzed with each of these codas. A comparison of

the computed flow properties are compared at the nozzle exit (X=5.7) and at two

downstream stations in Figure 5-2. These properties match reasonably well, except for

the radial velocity at the most downstream station (X=15.8). The Navier-Stokes solution

had been computed for 2,1100 iterations for the data shown here, and it is noted that the

solution for the radial velocity had not completely converged. Based on the plume

predictions discussed above, and computer resource requirements, the Wilmoth code w,.

selected for use in the Engine Simulation Module.

The Wilmoth code, whien is also known as RAXJET, performs a two-disr.ensional

viscid analysis of a region that includes both an external flow and an exhaust flow.

Several assumptions were made (to be discussed in section 5.3) in order to adapt it to the

Engine Simulation Module. One important consideration in the selection of this code is

that it is currently being deve!oped into a fuL three-dimensional procedure through

funding by the NASA Langley Research Center. RAXJET's capability to pred i ct the

effects of viscosity in the external flowfield is not currently Being used.

5.2 DESCRIPTION OF THE RAXJET PROGRAM

The RAXJET code is comprised of methods that evolved over a number of years

through the efforts of several researchers. These methods are the South-Jameson

relaxation external flow analysis procedure, the Reshotko-Tucker boundary-layer solution,

the Presz senRrstion model, the Dash-Pergament mixing model, and the Dash-Thorpe

inviscid plume model. These computational techniques are coupled ite-atively into a

single computer program called RAXJET. This program predicts subsonic and transonic

axisymmetric flow over nozzle afterbodies with supersonic jet exhausts and accounts for

boundary-layer displacement, separation, jet entrainment, and inviscid jet plume

'g
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t

blockage. The various computational domains where different solution algorithms are

employed in RAXJET are illustrated in Figure 5.3 and are summarized below.

Inviscid External Flow Solution - The relaxation procedure of South and Jameson

(Reference 33) is used for solving -he exact nonlinear potential flow equation in

nonconservative form. A computer ^ode developed by Keller and South, commonly

known as RAXBOD, (Reference 34), is used to implement this technique.

Inviscid Jet Rw hat , Solution - RAXJET uses the computer program SCIPAC

(Reference 35) to solve the flowfield in the inviscid jet region through a solution of

the conservative finite-difference form of the inviscid flow equations. The nozzle

exit flow is assumed to be supersonic, and the calculation is initiated at the exit

with the specified exhaust properties. The Mach disk location is determined by the

iterative procedure of Abbett (Reference 36).

Boundary-Layer Solution - The properties in the attached boundary-layer region are

solved by a modified version of the Reshotko-Tucker integral method for turbulent

!:ow (Reference 3? ). The integral solution is obtained by conventional boundary-

layer marching procedures to y ield the displacement thickness distribution over the

xody using a computer program described in References 38 and 39.

Separ-ated Flow Solution - The Presz Method (Reference 40) is used to predict flow

separation and the discriminating streamline shape. The location of separation on

the afterbody is calculated by a control volurn.e technique. The discriminating

streamline near the separation point on the boattail is calculated by a control

volume analysis that solves int .gral forms of the continuity and streamwise

moms .atum equations to account for stream-vise pressure gradients and surface skin

friction. The discriminating streamline in the jet wake reg i on is calculated by an

integral method that accounts for entrainment effects based on a turbulent mixing

analysis (Reference 41).

Mixing-Lacer Snhition - The ,nixing iayer is the region between the core of the

exhaust plume and the external flow. A dispiacement-thickness distribution arising

from entrainment into this layer is calculated by the overlaid mixing model of

Reference 42 and the BOATAC ecmputer program (Reference 35). This code solves

the parabolic mixing equations by a finite-difference marching procedure.

52

leI



.or

17

s
4

C
pia

c

9

V

a

O

C
O

MItf!
a^

a^

	

I	 i	 i

	

I	 I	 I

	

I	 I	 i

	

I	 I

	

i	 I	 I

	

I	 I	 "̂	 I

	

I	
v	 I	 s	 I

	

I	 ^'

	

^^	 I	 =	 1

	

"	 I	 a	
I

	

I	 '- E	 I

	

I	 I	 ^^	 I

	

I	 I	 ^	 I
	I 	 I	 I

	

I	 1	 I
it

	

I	 ^	 I

	

I	 ^	 I

	

1	 1	 ^

	^ 	 1	 I

1	 p
1	 Z
I	 _c

I roc	 ^

Ln

I	 \ \^	 I

53

n !
a
0

c

i

-v
".y

C

n t

I

L, —
a



ti
Fa

A

Turbulence is modeled by either a mixing-length or a two-equation transport model.

A laminar viscosity option is included. Also calculated are an effective plume

boundary that accounts for mass entrainment into the mixing Layer and an inviscid

plume boundary. The difference between the effective and inviscid plume

boundaries define a displacement thickness related only to entrainment.

The various codes discussed above are coupled together in an iterative procedure.

The component solutions are performed in the following order.

I. Calculate inviscid external flow field

2. Calculate the inviscid jet exhaust boundary and flow field.

3. Calculate the boundary-layer displacement thickness.

4. Calculate the separation location.

5. Calculate the shape of the discriminating streamline.

6. Calculate the mixing-Layer displacement thickness.

7. Calculate a new effective body and plume shape.

Q
These steps are repeated in a single loop in the RAXJET code for a specified number 	 /A

of steps. Convergence is monitored manually by checking surface pressure predictions

and/or boundary layer displacement thickness. A thorough discussion of the RAXJET code

is presented by Wilmoth in Reference 32.

5.3 MODIFICATIONS TO THE RAXJET PROGRAM

Although the inviscid plume characteristics requires: for this study could be obtained

from selected subroutines in the RAXJET code, the entire code was implemented in the

Engine Simulation Module. This not only maintained the integrity of the code but also

provided an easily accessible source to a number of parameters that are not currently

being used. Two additional capabilities that may be added to the Engine Simulation

Module are to (1) account for the influence of the fuselage/boattail boundary layer on the

plurne characteristles and (2) iteralively solve for the plume shape, accounting for the

mutual interference effects between the plume and configuration boundaries. Maintaining

the entire RAXJET code provides for this type of expansion without major revision to this

portion of the module.
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Several modifications were made to the RAXJET code in order to interface it with

the Engine Simulation Module. For example, the input subroutine of the RAXJET code

and the Engine Simulation Module were merged to avoid repetitious user inputs p_^.^

several input parameters required by RAXJET were preset within the cod:; to specifitt!

values that are consistent with low-speed flight. Also, the nozzle boattail geometry was

predefined within the input subroutine. Ti:is is permissible since the inviscid plume

characteristics are independent of the noz • :icy boattail geometry, and because the plume

boundary is ron-dimensionalized in the RAXJET output routine,, before subsequent use by

the Engine Simulation Module.

The primary enhancement made to the RAXJET code was the deve.opmerit of a

means of computing plume characteristics that -could be meaningful in a PAN AIR

analysis. This problem was made even more difficult since there is no unique definition of

a plume boundary. Several combinations of olume boundary and inflow velocity were

found to be equally effective. An example is taken from Reference 20 of an analysis of a

plume shape computed with a Navi^-r-Stokes solution that was defined as the focus of

points defining the radial distanc , , (y) at which the rate of change of the axial velocity

(dVx/dy) was maximizFd. This plume shape was very irregular as shown in Figure 5.4. The	 !Q

same reference also sh )ws the results of an analysis made with a smoothed version of this

plume shape (Figure 5.5). Comparison oetween these results show that either shape,

although substantially different, can be successfully used in a PAN AIR analysis, provided

the corresponding inflow velocities are applied in each case. This is as it should be, since

the magnitude of the specified inflow velocity governs the change in the slope at the

boundary. As long as the geometrical slope and the change in the slope due to inflow

velocity add to the same value, the results computed by the PAN AIR ,ode will be nearly

identical.

Since the value used for the boundary of a plume can be somewhat arbitrar?, the

invisciC -)h!me boundary was zeiected because it could be easily obtained from the

RAXJET code. The radii for this boundary were already computed within the RAX't'7

code; therefore, it was possible to obtain the inviscid plume boundary by adding a common

block within the code to transport the values to an output subroutine.

Entrainment of the external flow into the region of the plume is represented by an

inflow velocity that is normal to the invisc i d boundary. This value is computed along the
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boundary of the plume by a set of equations that relate tl,e velocity at the iocation of the

inviscid plume to the known velocities at the equivalent plume 5oundary.

r1

The only data that are passed from the modified RAXJE T code to the Engine

Simulation Module hre the inviscid plume boundary and the corresponding inflow

velo^ities. These values are nondimensionalized by dividing by the exhaust exit radius and

freestredm velocity, re.;pectively. Therefore, these parameters can be applied to a PAN

AIR run by simply scaling them according to the dimensions of the configuration under

study and the freestream velocity.

5,4 INTERFACE WITH THE AE.R nr17NAMIC COUP.

The PAN A1R code is quite complex and d.fficult to modify, however, it is

extremely flexible in regard to the network shapes and boundary conditions that it will

accept as input. Because of this flexibility, it was possible to develop the Engine

Simulation Module such that it can interact with PAN AIR exclusively through the input

data. To facilitate usage of the Engine Simulation Module, the RAXJET code has been 	 r^

directly included in the module as a group of subroutines. T:Js eliminates the problems

associated with passing data files between the modified RAXJET code and subroutines

developed for other tasks to be carried out in the Engine Simulation Module.

User convenience has been emphasized during the development of t:iis module. It is

currently installed on the NASA Ames' VAX 11/780 computer system and may be executed

with only two input files: (1ti a basic Pt:N AIR input file and (2) an input file to specify the

Location of the nozzle and properties of the exhaust flow. These files must he in the same

directory as the Engine Simulation Module as described in Appendix B.

An overview of tie activities of the Engine Simulation Module is Qhown in

Figure 5 -6 and they are performed in the following order-

1. Read input data (i.e. name of original PAN AIR input file and i operties of the

jet exhaust).

2. Read original PAN AIR file.	 i
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3. Rur, modified RAXJET code.

4. Compute the panel corner-point coordinates and boundary conaitions for the

plume.
0

5. Compute the coordinates for :he p;ume bas-i and the plume wake. 	 e

6. Generate a modified PAN AiR input file inciuding the plume simulation.

Th ,- output file generated by the Engine Simulation :Module can be submitted for a

PAN AIR run after a few items arP manually checked as explained in Appendix B.

In order to make use of the two-dimensional data from the RAXJET code, it was

necessary to make two assumptions regarding the three-dirensional behavior of plumes.

The first assumption is that if the jet is injected at a small angle to the freestream flow

then its center line will become parallel to the freestream at a distance equivalent to 10

nozzle exit diameters downstream of the exit as illustrated in Figure 5-7. The path of the

plume centerline is assumed to be represented by the second order equation:

►O

LIE - AL/ + 8/^, x + C

where the coefficients A, B and C are determined by applying the following three

boundary conditions.

1. The nozzle centroid is a point on the path.

2. The path is normal 'o the average nozzle exit plane.

3. The path i s parallel to freestream at 10 i,ozzle diameters

downstream of the exit.

The second assumption regarding the three-dimensional behavior of plumes

(illustrated in Figure 5-8) is that the plume expands radially outwards from the plume

centerline path by the same ratio in which the two-dimensronEu plume expands. This

assumption ig7noi es three-dimensiona. effects on the plume boundary.

The generation of the plume networ• rcs is governed by the information provided

through the input file. The user must specify which of the configuration networks abut

the plume and also which edge of the network forms the abutment. Nozzle-type

networks, shown in Figure 5-9, illustrate the positions of the solid panels to which the
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plume networks will abut. One plume network is devel,3ped for each of the solid networks

in the exit abutment. Thus, a plume may be comprised of several networks, such that

each segment is constructed with exact corner-point matching at the abutment between

the configuration and the plume networks. This type of abutment minimizes the

likelihood of an error being encountered in the PA 7,! AIR code due to a panelling

deficiency.

PAN AIR's CLASS 2 boundary conditions are applied to the networks of the plume.

This class is for a specified normal mass flux analysis and are applied througl ► the

equatlons

Cr 	 Li	 n	 + 04 %7 !

O L -- Q

Specification of these boundary conditions a^ ' ^ws the plume entrainment characteristics

to be specified through the,9„ , term. The boundary condition information is automatically

generated by the Engine Simulation Module, using the 3AXJET inflow velocity at each

panel center point, and included in the new PAN AIR file.

When the plume networks a e added to the configuration panelling arrangement `.he

original nozzle exit network is automatically removed from the file, and base net.-iorks

are added to the downstream boundary of the plume in a manner similar to that shown in

Figure 5-10. One base network is developed ,'or each of the networks defining the plume,

and they a!1 connect to a point at the plume centerline. The plume base network is also

constructed to provide exact corner point matching at its abutment with the plume. PAN

AIR's CLASS 4 boundary conditions are applieu Zo the plume base network, which allows

for the selection of specific terms. The governing equations that are used are

a

OL = O

These equations, in effec., znvc ► fy that there is no flow tangent to the plume base and

allow the flow normal to the base to be determined by the aerodynamic solution. Thus,

the flow streamlines near the plume base do not have to turn a corner and follow the

closure.
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5.5 VALIDATION OF THE ENGINE SIMULATION MODULE

Isolated Nacelle ModeL A preliminary application of :he Engine Simulation Module
AP

was made by running the code to predict the effects of nozzle pressure ratio on the

isolated nacelle m r)del shown in Figure 5-11. This morel was tested in the 16-Ft.

Transonic Wind Tunnel at the Langley Pesearch Center with high pressure air ejected

through the noz:.le to simulate a jet exhaust flow. Nozzle boattail pressure data were

recorded at several nozzle pressure ratios and are documented in Reference 43. The

measured effects :)f the nozzle pressure ratio on the boattail surface pressures are shown

by the data in Figure 5-12. The lowe , Mach number tested, 0.6. was used in this study.

The panelling arrangement shown in Figure 5-13 was developed to represent the

basic geometry cf the isolated nacelle model, and a PAN AIR file was prepared for s

power-off run. The Engine Simulation Module was then exercised using this PAN AIR file

to create t_,iree new files, each for a different nozzle pressure ratio. The plume radii

dis*ributions and the entrainment velocities are shown in Figure 5-14. PAN AIR runs

were then made with each of the modified files, resulting in the boattail pressures shown

in Figure 5-15. Comparisons with the test data (Figure 5-12) show that the predicted	 r

power effects have the correct `rends but the pressure values near the nozzle exit are too

large in magnitude.

ro invtstigate the reason for this pressure discrepancy, the unmodified RAXJET

code was run for a two-dimensional shape that was the same as a cross-section of the

isolated nacelle model. Although RAXJET is a two-dimensional code, it has been shown in

Reference 32 to be capable of handling the axisymme t ric configurations, such as this

model. The code was run for twenty iterations in order to allow the solution to converge

and account for the viscous effects on the configuration as well as on the exhaust flow.

The predicted boattail pressures, Figure 5-16, compare well with both the levels and the

..ends of the experimental data (compare Figures 5-12 and 5-16). This indicates that the

information obtained from the RAXJET code is correct.

In the Engine Simulation Module, the boundary layer buildup and flow separation on

the nozzle boattail are ignored. This should increase the blockage effects of the plume

and hence, increase the boattail pressures just forward of the plume. in the absence of a

boundary layer, the flow near the surface of the model must turn sharply in order to
1
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follow the surface of the plume, thus causing a compression (Figure 5-17). If the

boundary laver were represented by a displacement thickness, as .shown by the cross

hatched area, the external flow would not be turned es sharply, and the boattail pressures 	 .m

would be reduced. It is anticipated that in future correlations at lower Mach nur Ders, the	
1W

smaller effect of the boundary layer will be masked by the much largt r effect of flow

entrainment into the plume. If this proves to be the case, then pow,!i effects on V/STOL

configuration will be obtainable at tow speeds i ith the curren'. approach. The use of this

method at higher Mach numbers will probably re, luire a viscous simulation on the nozzle

boattail.

Ames[Vought ModeL This model, discussed in Section 3.2, was used to validate the

methodology developed ir. t he Ei.0	 Simulation Module. Since this model was not tested

with operating engines, typical values for nozzle exhaust parameters were used as input to

the module. The modified panelling arrangement, with the plume added, is shown in

Figure 5-18. This can be compa^ed with the panelling a*rangenient for the basic

configuration shown in Figure 3-11.

V
	The file generated by the Engine Simuiat`.ot, Module, including the plume simulation, 	 to

was analyzed with the PAN AIR code. This analysis was performed to check the ability of

the Engine Simulation Module to communicate with the PAN AIR code and to establish

genera trends predicted for the effects of the plume. There are two factors that

prevented a realistic analysis of this configuration with the existing code. The first i.+ the

large base area between the periphery of the plurre and the edge of the aft fuselage. In

the absence of a technique to accurately model this geor-etry, the nuzzle bbise netwcrks

were assigned impermeahle-surface boundary conditions. 1±.us, the flow was forced to

foll ow the contours of the fuselage ana base ne • works, which caused a turning of the flow

through 90 deg at the nozzle base.

The second problem is the spacing of the exhaust plumes. The Engine Simulation

Module is designed :u perform analyses of single-nozzle configurations only. It way also

be uses; for multi-rozzle configurations if the spacing is sufficient to justify the omission

of mutual interference effects between "e two exhaust flows. The two l ets on the

Ames/Vought model are closely spaced and undoubtedly have Fignificant interference 	 t

effects.

11
Althougn this model presents the two problems discussed above, an analysis was

Is	 performed to determine if the correct trends would be predicted. Test data '-)r this
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model are available only with a small amount of nozzle exit flow, which resulted from a

simulation of inlet conditions. This did nct simulate realistic nozzie flow; therefore, the

computed effects of the plume are compared with test data on the Ames/GD model

(Figure 5-19). This qualitative test-to-theory comparison is for the wing upper-surface

pressure near the one-third ekposed semi-span of each model. An angle-of-attack of xerc

deg -Yas selected to minimize the vortex effects in the experimental data. The power-

effects in both sets of data are shown to propagate forward on the configuration and

cause an almost constant pressure decrease over the wing chord.
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6. VISCOUS SIMULATION (MODULE

The simulation of viscous flow phenomena in a potential flow analysis is a difficult

and tedious task, but one that needs to be addressed :f realistic aerodynamic predictions

are to be generated for V/STOL configurations. There are several aspects to viscous flow

phenomena, namely,

o	 Laminar and turbulent boundary layers

o	 Laminar and turbulent flow separation

o Flow bub Wiles

•	 Vortex separation

•	 Tra:li- g vv--'ex sheet roll-up.

Each of these aspects need to be addressed in a compreher,sive aerodynamic

prediction method, but such is not entirely within the scope of this study. As an initial

step toward the development of a viscous method, this study addresses two of the more

	

	 t
`tt

prominent of the viscous flow phenomena - turbulent boundary layer buildup and trailing-

edge separation on lifting bodies.

The classical way of simulating the viscous phenomena is to define an equivalent

body that will s i mulate viscous effects when analyzed in potential flow. Definition of the

equivalent body is usually accomplished through an iterative coupling of the analysis code

with a boundary layer code. The success of this type of solution depends on:

o	 The accuracy of the aerodynamic flow-field prediction method

o	 The accuracy of the method to compute boundary-layer displacement thickness,

separation lines, etc.

o	 The accuracy of the equivalent body to model all important aspects of the real

flow field

The outline of an iterative scheme to simulate viscous effects using an equivalent

body approach is shown i r. Figure 6.1. Starting from an inviscid solution, boundary layer

charac*eristics are computed. These characteristics are used to define an equivalent
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body. An inviscid solution is obtained for the equivalent body. This process is repeated

until the inviscid flow field computed for the equivalent body becomes invariant between

successive iterations. At this stage, the solution is completed.

Due to tho unexpected delays encountered in the availability of the baseline code,

the programming of the complete iteration cycle has not bee n accomplished. The

progress to date has been limited to developing methe lology to define an equivalent body.

The basic loop coupling the PAN AIR and Whitfield odes has been accomplished. This

loop may be easily iterated as many times as desired by the user. The automation of this

iteration can easily be completed when the development of a satisfactory viscous

simulation is completed. The high cost of running PAN AIR and the manipulation of large

blocks of flow properties and geometry for a realistic configuration has hindered the

development of this iterative loop.

6.1 WHYl'KELD BCUNDARY LAYER METHOD

The boundary layer prediction method selected for inclusion in the viscous

	

	 (^
f

simulation module is the 2-D Whitfield code (Reference 44). This method was selected

because of the following reasons:

o	 It hss shown good agreement with experimental data.

o	 The resulting computer code is relatively small.

o	 Computation times are :ow.

o	 It is widely used in industry.

o	 It has been successfully applied as a strip boundary layer method in conjunction

with a 3-D inviscid calculation method.

o	 1, is less complex thus more suited to inplement in an iterative-tyke solution.

Turbulent boundary layer ;methods can be classified as either integral or differential

techniques depending upon the method of solution. Integral methods require the solution

SO

K	
r/

R



to one or more ordinary differential equations; however, differential methods require the

solution to a system of partial differential equations thus requiring more computational

capabilities. Differential techniques are regarded in general to be more accurate than

integral methods, but due to their requirement for more computer time and storage are

not suited for the present application.

Whitfield attempted to develop an integral method that would rival the accuracy of

differential methods without taxing the available computer resources. His method differs

from other integral techniques primarily in the velocity profile and the velocity-

temperature relationships used. The velocity profile used by the Whitfield method is an

analytical expression that depends on the local values of skin friction, shape factor, and

Reynolds number based on momentum thickness. The significance of this expression is

that no new parameters are introduced into the integral equations.

Based on the results presented in the literature, Whitfield achieved the desired

results. Shown in Figure 6.2 taken from Reference 44. are the results presented by

Whitfield for the boundary layer displacement thickness, momentum thickness, shape

factor, and local skin friction coefficient for the upper surface of an airfoil. The velocity 	 f

profiles on the same airfoil are shown for two values of Reynolds Number in Figure 6.3

which was also taken from Reference 44. The agreement with experimental data

indicated in these and other comparisons was one of the major reasons for the selection of

the Whitfield procedure.

6.2 INTE :rACE WITH THE AERODYNAMIC CODE

The Viscous Simulation Module was formulated to apply a two-dimensional boundary

layer procedure to three-fimensional flow fields using a strip approach on lifting surfaces.

The chordwise pressure distribut , ms computed by the PAN AIR procedure at several span

star ;ons are used as input to the Whitfield procedure. The resulting boundary layer

predictions for displacement thickness and separation points are used to define an

equivalent body which when analyzed in potential flow will simulate boundary-layer

buildup and trailing-edge separation effects.

Two approaches defining the equivalent body were considered. The first was to add

the calculated displacement thickness normal to the surface and thus define a new surface
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coordinate for input into PAN AIR. This approach had the disadvantage that since the

network geometry was being modified, the intersection abutment definitions between

adjacent networks would be effected. Th"s could consequently lead to a redefinition of a

large part of the configuration geometry. 	 fl

The second approach was to model the equivalent body by specifying a normal mass

flux emitted by the network as illustrated in Figure 6.4. In this approach, the local mass

flux is defined by the following equation. 	 C

13nm	 U 0 5
This approach does not require any changes in geometry but does require a boundary

condition specification change and an input of the mass flux values for the analysis of a

new PAN AIR problem. This approach was selected because it was judged to be easier

than the geometrical definition of the basic configuration.

The loop required to implement this approach is depicted in Figure 6.5. The inviscid

PAN AIR problem is first run without any zorrections. The file containing the inviscid 	 Q
flow properties is generated on logical unit 10 by the PAN AIR code if the input contains

the required records for executive Print-Plot Processor (PPP) module. These records are

described in the PAN AIR Users Manual (Reference 16). The file -rested on logical unit

10 in the PPP module must be transfered to the VAX computer to execute the Viscous

Simulation Module. The VAX system will a1low for more user interaction and

convenie,.ce. Once the flow properties are transferred to the VAX, they are used as input

to the Whitfield Boundary Layer Procedure. The Whitfield predictions for displacement

thickness and separation points a-- ,e then used t o calculate the mass flux required to define

the equivalent body. A new PAN AIR problem is then generated. Once the inviscid flow

properties are transferred to the VAX, this i000 is completely automated. It is assumed

that both the original PAN AIR prob!em and the calculated inviscid flow properties are

stored in separate files on the VAX system.

The programs required to produce a new PAN AIR problem for the equivalent body

are shown in Figure 6.6. All of these programs are executed by a central command file

named VISC.COM on the VAX computer The user is assumed to be interactive during this

loop and is occasionally promptest for information such as file name containing flow

properties and Mach number and Reynolds Number for boundary layer analysis. The

source !isting for each of these programs and user instructions fur the execution of the
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[NVISCID	 VBC.COM : A Command File Which
PAN AIR	 Will FScecute This Loop
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Viscouj Simulation ;Module are included in Appendix C. A d: ;cussion of each of these

programs including required input and primary ?unction is contained in the follo.

paragraphs.	 s

The program which reads the file containing the inviscid flow properties from PAN

AIF is na.ned EDITTEN. This program was developed at NASA Ames. This program is the

first program executed by the command modwe a nd ercomplishes the following tasks:

o	 Reads the output file generated by the PPP mouule of the PAN AIR co, a and

separates out the desired flow properties.

o Generates a VAX command file named PATEMP. COM that, when executed,

sets up a RIM data base containing the inviscid flow properties.

o	 Generates a file named PATEMP.INPO contain i ng information from the PAN

AIR -un which can be printed by the user if desired.

o	 Generates a file named IN)= RX.TMP which contains the indices of the networks	
f-7

in the PAN :SIR problem.

The command file aamed PATEMP.COM generated by EDITTEN to set up the RIM

data base containing the calculated flow properties is the second program executed by the

com ,nand file, VISC.COM . This file contains Vie necessary RIM commands to establish a

rtlM dti! p base which will have the name NETY*'ORKS. The third program executed by the

command module is 'he SELECT program. In many cases the upper or lower surface of

the wing may be divided into several networks. The user must provide the number of

networks and th?ir identificatior. numbers for both the upper and lower surfaces; these

will be displayed on the terminal for the user. The SELECT program will gener gt-? a

r!o • nmsr.d file named RUNRIM.COM , which will utilize the previously generated data base

fiie NETWORKS, select the required flow properties for only :he designated upper and

lower surfaca networks, and store them in ';wo VAX filer name% WINGL'.CAT and

WINGL.DAT. The RUi`'RIM.COM con t aining the RIM commands to accomplish these tasks

is executed next by the central command file, VISC.COM .

The files containing the required Low pexameters, v 4' NGU.DAT and WING)— DAT,

need to be converted to a format acceptable to the Whitfield _-)rcceuure. Th - program

db
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WHITIN was developed to accomplish this task. The user is asked to specify geometric

tolerance value to determine panel alignment in the chordwise direction, a Mach Number,

and a Reynolds Number per million for the boundary laver analysis. A geometric

tolerance value is required because the panel control poh-its where the flow pro perties are

computed by PAN AIR do not necessarily lie exactly on a straight line. The stagnation

point at e geh station is then located. The location of the stagnation point is then used to

generate two boundary layer analysis problems, one for the upper surface and the other

for the lower Surface. The length measured from the stagnation point along the iurface is

used as the length parameter in the boundary layer calculations. The result is P file

named UPPER.DAT containing the boundary layer problems (one for each station) for the

upper surface and a file for the lower surface names (LOWER.DAT). These files are there

used as input to the Whitfield Procedure. A third file named STAG.DAT is also generated

by the WHITIN program to keep track of the location of the selected stagnation points at

each station.

The results from the Whitfield program are stored in two VAX files named

UPROUT.DAT and LOWOUT.DAT. It is now necessary to sort the results oack into tin

order cons%.tent with the PAN AIR scheme, i.e. by networl column number, and row

number. The RIM program was again used as the basic tool for this task. A prograrn

named WHITOUT iv;s formulated to utilize the Whitfield program output files to generate

a command file ran g ed REORDER.COM for creatir^7 a data base usable by RIM. At the

completion of the WHITGUT program, the RIM data base named ORDER is created using

the REORDER.COM file.

Once the data base ORDER is established, the commands to access the data base.

sort the data into the proper order. and store the results is neee-d. The program SORT

was written for this task. This program produces a VAX command file named

RI,MSORT.COM containing the RIM instruc,ions to accomplish the desired results. The

viscous module executes this command file at the completion of the SORT program. The

results are stored in the VAX files named UPPER.OUT and LOWER.OUT.

The only remaining task to complete the loop is to combine the boundary layer

results with the original PAN AIR problem to generate a new problem with an equivalent

body. This is accomDlished in the program LINK. The boundary conditions needed to

define the equivalent body are r_iuded in t he new problem. An example is included in

Appendix C.
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The viscous effects module is designed to operate on only one lifting surface at a

time. The lifting surface may be composed of several different networks on the upper and

lower surfaces. If more than one lifting surface is to be analyzed, (for example, a wing

and a canard), they must he processed through the viscous simulation module

consecutively. After a new PAN AIR problem has beers generated for the first lifting

surface, it is used to generate another PAN .'SIR problem for the nett lifting surface and

so on. The final PAN AIR problem will have the bourdary layer corrections for all lifting

surfaces included.

6.3 RESULTS FOR VOUGHT 1//STOL MODEL

The Vought VATOL Model was analyzed with the PAN AIR Code, as discussed in

Section 3.2 and the aeruuynemic flow properties were saved on a TAPE 10 file for use in

the Viscous Simulation Module. The preliminary results of an analysis of the viscous

effects of this model are presented in this section.

An angle of attack of 8 degrees wa.Q selected for the present analysis. The output

file ccnta:ning the ;?AN AIR preaicted flow properties was input to the Viscous Simulation

Module. boundary layer calculations were made for both the wing and canard surfaces. A

?econd PAN AIR run was made using the equivalent body to simulate the boundary layer

P.Lfects as defined by this module. As previously discussed, the present equivalent body

model does not result in an actual change to the configuration geometry but consists of a

specified mass flux over the surface. This mass flux is proportional to the gradient of the

boundary layer displacement thickness. The main purpose of this exercise was to verify

the Viscous Simulation cvcle and to begin Lhe evolution of an equivalent body definition

technique.

The transpiration method currently being used as an equivalent body appears to be

the best approach to simulate viscous effects. Further refinements to the equivalent body

will be necessary as additional data c irrelations are made. As the separation grows at

higher angles of attack thus creating a large separated wake, the present equivalent body

model may be altered to simulate th_. a effects. Additional specifications of the boundary

conditions on the separated wing and wake may be necessary to correctly model the

viscous effects.
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The effects (% viscosity on the wing pressures of the Ames/Vought Model were

computed with th.ts technique and are shown as the increments between the solid and

dashed lines in Figure 6.7. At both of these wing stations, the leading-edge suction

pressures were decreased by the viscous effects. This is a well-known result of viscosity.

There were other factors that overshadowed the viscous effects near the trailing-edge of

the wing. As shown in Figure 6.7, the upper and lower wing surface pressures computed

by PAN AIR divergered near the trailing edge at the 38% span station. Further outboard

at the 63% span station, the pressures crossed near the 95% chordline and then diverged.

Thus, the PAN AIR code did not satisfy the Kutta ccnditon at the wing trailing edge.

These inviscid PAN AIR predictions were used as input to the Viscous S mulatioa

Module as a preliminary checkout problem to verify that the data-handling routines in the

module were operating correctly. The module performed the analysis and computed the

boundary-layer thickness shown superimposed on the airfoil in Figure 6.7. Here the

computed pressures on the upper surface did not show a strong favorable pressure gradient

at the trailing edge. The computed boundary layer displacement thickness at this station

shows the anticipated trends. The primary impact of this boundary layer is to educe the

effective camber of the wing. The resulting charges in the wing pressure coefficients are

indicated by the pressure plots. An assessment of the validity of the pressure changes

near the trailing edge must be deferred until the Kutta condition is satisfied in the PAN

AIR analysis.

Several improvements to the equivalent body definition and boundary layer method

are underway but were not utilized in the current analysis. The present equivalent body

used the free stream velocity as a multiplication factor to the gradient of the boundary

layer to simulate the local surface shape change as indicated in Figure 6.4. This was

convenient as a first approximation. It is more correct to use the local value of velocity

which means the multiplication factor in the fading-edge would be almost twice that

used in the present analysis. This would lead to a further magnification in the trends

noted toward the leading-edge. This velocity term is already saved in the RIM data base

and the changes required to include this term are underway.

The data 'ur the current problem under consideration were obtained at a very low

Mach number and Reynolds numt!er combination. The Whitfield program was developed to

be valid into the transonic regime. Some modification to the code might be required at

the low end of the spectrum to improve its applicability. Currently the Whitfield
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procedure estimates an initial value of boundary layer momentum thickness and shape

factor based on Reynolds Number and Mach Number. Then the procedure use, a

predictor/corrector scheme to march along the surface at a cunstant step size calculating

the boundary layer properties. At some point downstream, the solution should be

relatively independent of the initial conditions. The startirg approximations and step size

are being investigated for the present case.

Due to the previously discussed problems, a complete viscous solution involving

several iterations was rot achieved during the present study. Solutions to these problems,

are currently being investi,ated. The proper equivalent body to model viscous effects will

evolve as the method matures.

R
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7. CONCLUSIONS AND RECOMMENDATIONS

The development of a V/STOL analysis method has been initiated, and progress has

been made in the development of three modules. Significant conclusions from this study

are discussed below:

o The lift curve slopes computed by the PAN AIR code are generally in good

agreement with experimental data. This is evidenced by the excellent

agreement obtained in test-to-theory comparisions of lift curves for the

Ames/Vought model discussed in this report and other configurations, such as

the F-16XL analyzed by General Dynamics. However, the lift curves predicted

for the Ames/GD model match the slope but not the level of the experimental

data.

o

	

	 The pressure coefficients predicted by the PAN AIR code are in good

agreement with experimental data except in local regions where viscous effects

are known to significantly influence the flowfieid.

o

	

	 _.ie Preprocessor Module was found to he very useful in develo ping a panelling

arrangement for the Ames/Vought VATOL model. Significant reductions in

manual data man;pulation were achieved.

o	 Effective use of the Preprocessor ;Module requires extensive use of graphics
i'r	 capability to develop and display the panelling schemes for complex regions of a
r

configuration and to rapidly detect panelling errors. This need was

demonstrated in the panelling arrangement developed for the Ames/Vought

VATOL model. The graphics package developed by General Dynamics cannot be

transferred to NASA until the package is modified to operate with the NASA

software. This was not accomplished since extensive graphics capability and

more sophisticated hardware is already available at NASA Ames.

o	 The Engine Simulation Module, which generates plume characteristics,

predicted the correct trends in surface pressure changes with varying levels of

ii.,zzle pressure ratio. Boundary layer simulation on the nozzle afterbody is

expected to further improve the predictions.
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viscous effects

vortical `lows.
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o	 The Engine Simulation Module can be used to simulate ex:aaust jets on

configurations wish non-complex nozzle arrangements. However, it cannot be

used for complex configurations like the Ames/GD V/STOL fighter model.

o	 The Viscous Simulation Module can be used to simulate viscotas effe-ts on

lifting surfaces. The communication link between PAN AIR and boundary layer

calculation procedures has been established. The viscoi , - effects computed for

the Ames. 'ought VATOL fighter model did not show the correct trends, which

indicates problems either in computing boundary layer characteristics or in the

definition of the egLiva_ent body.

The progress made on the V/STOL Aerodynamic Prediction Technique is very

encouraging and this work should be continued. Recommendations for future work are

outlined below and are designed to supplement planned exp r-rimentai V/STOL programs at

NASA Ames.

o	 Refine the Preprocessor Module tn (1) read and modify existing PAN AIR files,

(2) automate the procedures for rede fining networks, i.e., combining several

networks into one network and/or separating one network into several, and (3)

initiate the development of an automated capability to allow multicomponent

intersections and corder-point matching i t abutting networks.

o	 Refine the Engine Simulation Module to (1) r1low more user interface during

plume generation, i.e., panel density, plume size, enter-line ;.)cation, etc., (2)

incorporate constraints into the plume generation module that will force

abutments between the plume and specified points on the configuration or

wakes, (3) develop an iterative procedure to account for the aircraft flowfield

influence on the position and shape of the plume, (4) initiate the development of

a capability foc the analysis of models with jets at relatively large injection

angles to the freestream. and (S) account for inlet flowfields.

o	 Continue the development of the Viscous Module to (1) define a satisfactory

equivalent bony model to simulate boundary layer buildup and trailing-edge

sep aration effects on lifting surfaces, (2) define an equivalent hodv to simulate
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A P 0 E N Dl X A

U'SER'S GUIDE TO '?'IIE PREPROCESSOR MOV ULE

The appendix gives the user instructions required to run the Preprocessor Module,

sample inputs, and results. Listings of the source codes develoned specifically for this

module are included in section A.2. This module was developed to be operational on any

of the NASA Ames' VAX 11/780's.

A.1 P-eprocessor Module Command Pile (PANEL.COM )

The execution of the Preprocessor module is c-) • ;trolled by a command file

(designated PANEL.COM ). Every function performed by the Preprocessor can be

executed by keying in the proper response to the prompts issued by this command file. if

it is desired to operate one of the Preprocessor programs without entering the command

file, any individual function may be performed by addressing the required Drogram

directly after making the proper assignment commands. Execution of the Prep,-ocesso:

Module is initiated as follows:

1. Press "@ PANEL" (RETURN)

2. Tie VAX will respond with a lis*dng of the "Termina! Type indentifier Codes"

and ask the user to "Enter Terminal Type". The user enters the integer code

w
corresponding to the terminal being used. For example, for a VT1 )0 terminal,

the response is.

i	 1 (Return)

3. The VAX responds with a "WHAT NOW?" prompt. The available commands are:

(a) HCPY - Run RASM on plot file

(b) PGF.N -Create a PAN AIR input file

i	 (c) Cr11, - Create preliminery geometry file

(d) EXEC - Execute panel generation pro^edure

x	 A-1
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,e) LNPT - Generate input file to p^inel generation procedure

(f) MODD - Modify geometry files

(g) PLOT - Plot geometry files

(h) LOUT - Logout

(1) HELP - List available coin mands

The user now enters one of the above four letter commands ^o perform the desired

task. For examrie, to piot a geometry file, the following command is entered:

PLOT (RETURN)

Execution new :; iifts to the p l ot program. The programs called by each of these

commands r-e shov;n in Figure A-1. Each of these programs may call other programs.

After execution of the plot program, control is returned to the crmrr,srd file.

The code contained in PANEL.COM is included in Section A.2.1. Each of the

available commands, which result in a transfer to ano'^har program are further explained in

the following sections along w i th a utilization for that proLr , , m. As previously stated,

each of these programs cPn be directed !rom the command file or executed separltely if

the user dejires.

The commands wnich do no t result in a transfer to another program are explained

below.

1. HCPY: During execution of *.he graphics program which is initiated by the

PLOT command, the coordinates of any view may be saved in a file. After

transfer of control back to the command file, R plot of :nose views may be

ottained on the VERSATEC printer by executing the HCPY co..imar.d.

2. HELP: The available commands for execution from the cumrnand file are listed

or. the terminal screen ,y this -ommand-

3. LOUT: This command transfers control out of the command file at the end of

any session.

A-2
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A.1.1 Program to Create a Preliminary Geometry File (Command: C,FIL)

The purpose of this program is to help the user generate a preliminary geometry file

tG be wgewd ir. the panel genera', Ion prog-iami. it is assuuecv' deal the user L-las the X, t, Z

coordinate definition of each component and wants to record them in a VAX file to

initiate development of a detr • led paneling scheme for a PAN AIR problem. The

coordinate definition may be ve.y sparse as the geometry packa ge w i ll later augment anu

redistribute these points as desired by the user. This program will prompt the user for the

number of points per column, the number of columns, and then a point by point data entry.

The code for this program is presented in Section A.2.4. A program utilization is not

required becuase the user is prompted for each input as required; however, a brief

discussion of what the user will be -)rompL-d for follows.

The user is first asked to enter one of t.ic the following codes to Indicate whether

addition are to be made to an existing file or entries are to be made to a new file. Thi

prompt is as follows:

"Enter the code corresponding to the method that you desire. Enter the negative of

the code to continue a previous geometry definition."

1 - Point by point data entry

2 - Interactive configuration development

The user i3 currently limited to entering either a 0 or 1 because the interactive

develop ment option is not available.

For a point by point data entry, the user is next asked to enter the name of the

preliminary geometry file name. This may be either the name of an existing file to which

additions are to be made or the name of a new file to be generated. The next prompt is

fo, a title to be placed on the first line of the file.

The user is now prompted for a network title, the number of points per column, and

the number of columns. The program then prompts the user to enter each X, Y, Z point

(format as follows: XXX.XXX, YYY.YYY, ZZZ.ZZZ) until the entire network is defined.

As many decimal places as desired may be used; however, each X, Y, Z must be entered



on a single lire separated by commas. After completion, which is indicated by entering

"QUIT", the clata is stored in a VAX file under the name which was previously indicated.

Thhi program may be executed without entering the Preprocessor Command File

(PANEL.COM ) by entering the VAX command "RUN WRTCON." A preliminay geornetry

file may also be generated in the VAX editor mode by observing the following formats

when creating the file.

Line 1: Title (any desired title in A format)

Line 2: M N NTITLE (title card fo- first network)

Lines: X Y Z (begin coordinate definition of first network,

one point per iine)

Note- Repeat beginning at line 2 for each network.

where: M = number of points per column

N = number of columns

NTITLE = network title

X,Y,Z = coordinates of point

Each network title card is entered in the format (214, A30) and each X,Y,Z

coordinate is entered in the format OF20.5). The file is complete when all networks are

defined.

A. 1.2 Program To Create An Input File To The Pavel Generation Procedure

(Comm •ind: INPT)

After the preliminary geometry file haz been created as described in Section A.1.1,

the input options for the Halsey/Hess procedure need to be combined with the geometry

file to create an input file to the panel gene-ation program (GEOM.EXE). These input

options basically indicate the spacing options and number of panels Desired foe the final

geometry defintion for the PAN AIR problem. The program (S1iHESS.EXE) written to

perform this task is written in a conversational mode. The program defines each desired

input then prompts the user for a value. A definition of the input parameters required for

the Halsey/Hess geometry package is provided in Table A-1. Execution of this program

will basically flow as follows:

A-s



1. User wiii be prompted for name of preliminary geometry file (13 characters

max.). Input nerne of file which was created s described in Section A.1.1.

"Enter Preliminary Geometry File Name"

2. Default values for input options to Halsey/Hess procedure will be reviewed on

terminal. These values (refer to Table A-1) are as follows.

"Default Values for Input to the Panel Generation Procedure Are:"

NOPT = 1

(MODE = 0

NPTS = 1

NSEG = 1

NB =0

ITR=0

NW = 0

INTS = 0

NS=0

NALG2 = 0

NALGB = 0

NALG3 = o

NALGW = 0

NALGS = 0

3. "Do you wish to review all program options and variables and/or only those

selected by ti.e user." The us^r now has the option to review all of the program
t	

options and variables (including the above default options) or only those

1 specified by the user. If user selects "NO", only tnose variables specified by

user will be changed from the default value. If user selects "YES", then each

variable and/or option will be defined and the user will be asked to enter a

t	 value.

A. "YES" is entered by user. Each variable presented in Table A-1 is defined

and the user is prompted for a value. If no input is required for a

particular variable due to a previously selected option, then that variable is

A-6



not reviewed. After all options are selected for a particular network (or

component) then the options and their values are presented on the

terminal. After ali values are entered, the user is offered the opportunity

to change any value by specil"ying the variable and component number as in

(B) below. Enter "Q" if finished.

B. "NO" is entered by user. With this answer all default values remain

unchanged unless a variable including the component number is specified in

the following format: VAR (1) = VAL where VAR is one of the input options

or variables defined in Table A-1, 1 is a component number (if required),

and VAL is the value desired for VAR. A printed listing of the variables in

Table A-1 is available if requested. Enter "Q" when finished.

4. "Enter Input File Name (13 characters)". After all variables have been entered,

the user is prompted for the name of the file to store the input variables for the

Haisev/Hess geometry procedure.

;,. "Enter Output File Name (13 characters)" Enter here the name of the VAX file

where the results from the Halsey/Hess georretry p rocedure will be stored.

This file will con'ain the network definition to be used with the PAN AIR

procedure and is the primary output file.

6. "Enter Batch Output File Name (13 characters)" Enter here the file name

where the input, reSL:lts, and intermediate results from execution of the

Halsey/Hess geometry procedure will be stored. This file is primarily suited to

be batched to a printer for reviewing the input and results from the

Halsey/Ness procedure. This will not be used in conjunction with PAN AIR and

may be purged if it is not desired.

After the above output files for the geometry package results are identified, control

is shifted to a command file (ASSGN.COM ) which makes the logical unit assignment for

execution of the Halsey/Hess geometry procedure. Contro l is then shifted back to the

Preprocessor Module Command File (PANEL.COM ). The execution of the geometry

procedure is then initiated with the "EXEC" command as described in the following

section.

I . --.
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The input file for the Halsey/Hess procedure may be generated in two ways without

entering the Preprocessor Module Command File (PANEL.COM ). The execution of the

previously described program may be initiated by entering the VAX instruction: "RUN
—NIHESS". AU of the preceeding discussion on input options and variables would then
apply.

The input file generated by this program (SMHESS.EXE) could also be generated in

the VAN editor mode. The file generated in this manner should conform to the formats

described in Table A-2.

The recommended ordering of input coordinates is shown in Figure A-2. All points

on the first N-line (including wake points which are entered last for each N-iine on a

lifting component) are input consecutively, followed by all points on the second N-line,
and ,2ontinued in this manner until all N-lines for that a mponent are entered. The first
N-line may be at either extreme of the com ponent, but the choice aetermines the order of

input of points along the N-lines. The order must be such that the negative of the cross
product of the vector from one point on an N-line to the next point on the N-line with the
vector from a point on an N-line to the corresponding point on the next N-Line results in a

vector whirh is directea to the exterior of the component. On a wing, this requirement is

satisfied by ordering the N-ines frorr tip to root whine ordering points on the N-lines from

the trailing-edge along the lower surface to the leading-edge and back along the upper
surface to the traiung-edge. On a fuselage, this requirement is satisfied by ordering the

N-lines from front to back and the points on each N-line increasing counterclockwise

(looking aft).

The code developed for the program (SMHE.,5) to create an input file for the

Hassey/Hess Procedure and an example input file are presented in Section A.2.2.

A.1.3 Execution of the Panel Generation Procedure (Command: EXEC)

Onc2 the input file described in Section A.1.2 has been created, the geometry

procedure may be run. If control has been transferred back to the Preprocessor Command
File, this may be accomplished by answering the prompt "WHAT NOW" with the command

"EXEC". The "INPT" command which initiates the running of the SMHESS.EXE program

must be used before the "EXEC" command is used. The reason being that the assignment
of the logical units are made during execution of the SMHESS.EXE program.

A-S

tai



VN
its	 • .

tip

5

leading edge

.e

8
t0

If

Figure A-2	 Recommended Ordering of Points to Define a Wing

A-9

4 `J



om

L

If the user desires to run the geometry procedure without ert?ring the Preprocessor

Command File (PANEL.COM ), then the following steps must be taken.

1. Generate input file as described in Section A.1.2.

2. Make assignment of logical units on VAX as follows:

(i) ASSIGN FILE.DAT FOR005 (FILE.DAT is the input file created in (1)

above)

(ii) ASSIGN BATCH.PRT FOR006 (BA'rCH.PRT is the output file from the

Halsey/Hess Procedure which is suitable to be batched to a pr,..ter)

(iii) ASSIGN OUT.DAT FOR004 (OUT.DAT is the output file from the

Halsey/Hess Procedure which contains the panel coardinate data to be

used for PAN AIR input.

(iv) ASSIGN SYS$OUTPUT FOR008

The names of the above files may be selec t ed to suit the user.

3. The geometry package may now be run using the VAX command "RUN.GEOM".

A.1.4 Graphics Package (Command: PLOT)

From the Preprocessor Command File (PANEL.COM ) the graphics package may be

utilized using the "PLOT" command. A preliminary geometry file (Section A.1.1), an

output file from the Halsey/Hess Procedure (Section A.1.3), or a PAN AIR input file may

be plotted. The "PLOT" command results in the transfer of control to the program

THRDPL (Three Dimensional Plots).

The use - encounters the following prompts as illustrated in Figure A.3 after using

the "PLOT" command.

(1)	 "Enter File Name". Enter file to be plotted.

A-1 o
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Enter File Name

Is File a PAN AIR Deck?

(yes or no)

Do You Know The Network Numbers?

(yes)

Enter Numbe- of Networks That

You Wish to Plot

©n

(no)^^

Do You Want All Networks?

(no)	 (yes)

Enter Network Numbers Enter "Y" to Keep Network for Plotting

One at a Time Enter "N" to Ignore Network

Enter "Q" When Finished

(Each Network Name is Displayer on

Screen and a "Y" or "Q" Entered)

Do You Want the Axis?

(yes or no)

(yes)

	

	 (no )
Do You Want a Plot Title?

Do You Want to Override the	
(no)	

PLOT
Default Plot Title?

(yes)

Enter a Plot Title, Enter CR

For No Title
	 1A

Figure A-3	 Flow Chart for Graphics Package

X11
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(2) "Is file a PAN AIR Deck": Enter "Yes" or"No". If "Yes" or "No" then the

following prompts are encountered:

(3) "Do You Know the Network Numbers?" If "Yes" to (3) then

(31)	 "Enter Number of Networks that You Wish to Plot". Enter number.

(3 ii) "Enter Network Numbers One At a time". Lnter network net-.vorks.

If "NO" was the answer to (3), then the following prompts are en^_ountered.

(3a) "Do You Want All Networks?" Enter "Yes" or "No".

If answer Ls "Yes" then question (4) is next. If answer is "No" then each network

tittle is displayed aid a "Yes" or "No" answer is expected for each.

(4) "Do You Want the Axis?: Enter "Yes or No".

(5) "Do You Want a Plot Title?": Enter "Yes" c%r "No".

If answer is "Yes" -:hen the following prompts are encountered:

(50	 "Do You Want to Override the Default Plot Title?" (Default is the file title

card) If "Yes" to (51) then:

(5ii)	 "Enter a Plot Title, Enter Return for No Title": Enter a Title.

(b)	 A frontal view of the configuration is now plotted on the terminal. The

interactive plot manipulation commands shown in Table A-3 are now

available to move the configuration to the desired viewing perspective. The

initial pivot point for rotating the configuration is set at (0,0,0) so it is

desirable to use the "PIVT" command from Table A-3 to a point near the

middle of the configuration.

(7)	 Use 'STOP" command to terminate the plotting sequence.
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A.1.5 Program to Modify Selected Point et of the Detailed Panelling Scheme

(Command MODD)

During plottirg and checking of the detailed panelling scheme generated for the

PAN AIR problem, sometimes it becomes necessary to edit or change selected

coordinates. Editing is allowed during the plotting sequence (Section A.1.4) by using the

interactive plot manipulation command "CHNG" frorn 'fable A-3. Sometimes it is

desirable to edit a selected few points while in the Preprocessor Command Module

without entering the plot sequence. This capability is provided with the command

"MODD" which can be executed from the Preprocessor Command File (PANEL.COM ).

After exercising the "MODD" command, the user is presented the following prompts:

-	 "Enter File Name to be Modified": User enters the desired file name.

-	 "Enter Point Number foi Changes": The points are assumed to be numbered

beginning with the first point in the first network as 1-1 (i.e., 1-1, 1-2, 1-3...,

2-1, 2-2, 2-3..., N--1, N-2, N-3 .... ) where the first number is the network

number and the second is the relative position of the point within that networks

definition. During the plot seequence (Section A.5), these numbefs may be

displayed using the interactive manipulation command "NUMB".

-	 -Enter "Q" when the last point is changed.

The code developed for the "MODD" command is presented in Section A.2.3. The

editing process may also be accomplished in the VAX editor mode without entering the

Preprocessor Command Module.

A. 1.6 Program to Create a PAN AIR Input Problem (Command: PGEN)

This command simply asks the user for the geometry file created by the Halsey/Hess

kprocedure and adds the JCL and input records required for a PAN AIR problem. It should

ue noted that the user will be required to specify the type of boundary conditions,

abutment specifications, etc. by entering the VAX editor mode. This program simply adds

the required JCL and makes the PAN AIR program options that are required for this

methodology. Che correct positions for the specification of boundary conditions,

abutments, etc, Pre indicated.
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Table A -1.

	

	 ..ESCRiPTION OF INPUTS TO HALSEY/HESS

GEOMETRY PROCEDURE (GEOM.EXE)

DESCRIPTIO'l OF T NPUTS

Variable	 DescripCion

NSEC	 -	 To--al number of components

NPTS	 -	 Format control for X,Y,Z, input coordinate data.

NPTS = 1, 1 point per record.

NPTS = 1, 2 points per record
(not available)
Note NPTS automatically set
equal to 1 for this application.

NOPT	 -	 Execution flag.

NOPT < 2, panel isolated components only.

NOPT	 2, panel isolated components and
calculate intersection curves.

NOPT > 2, panel isolated components,
calculate intersection curves,
and repanel intersecting and
intersected components.

NB(I)	 -	 Specified number of on-body points
per t'-line on component I.

It	 NALGB(I)	 -	 Spacing algorithm for on-body points
on li-lines for component I.

NALGB = 0, input distribution, unaltered.

NALGB = 1, input distribution, augmented.

NALGB m 2, constant increments in ai- length.

NALGB = 3, cosine distribution.

NALGB = 4, curvature-dependent distribution.

NALGB - 5, user-specified distribution.

A- 14
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(Table A-1 Continued)

Variable

NW(I)

NALGW(I)

NS(I)

NALGS(I)

INTS(I)

NALG2 (I)
t

I

NALG3 (I)

v,

Description

-	 Specified number of wake points per N-line
on componenL I.

-	 Spacing algorithm for wake points on N-lines.
(Values have same significance as values of
NALGB, except that. NALGW -	 and NALGW = 4
should not be used.)

-	 Specified number of N-lines can component I.

- Spacing algorithm for N-line:; on com ponent 1.

NALGS - 0, input distribution, unaltered.

NALGS = 1, input distribution, augmented.

NALGS - 2, constant increments.

NALGS - 3, user-specified distribution.

-	 Index of component (if any) which component I
intersects.

-	 Repaneling for intersecting components if I
is an intersecting component.

NALG2 - 0, minima'_ repaneling.

NALG2 = 1, full repaneling.

-	 Repaneling flag for intersected components
if I is an intersected component.

NALG3 = 0, no repaneling.

NALG3 - 1, (a) Nonlifting components.
Full repaneling with an N-line
passing through every point on
intersection curve.

(b) Lifting components. Full
repaneling, buc with gaps in
the region of the intersection
curve.
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(Table A-1 Continued)

i	 Variable

IXFLAG(I)

IMODE(I)	 -

COSX ( I )	 -

COSY ( I )	 -

j	 COSZ(I)	 -
t

ITR(I)	 -

Description

NALG3 - 2, (a) Nonli_`ting components.
Full repaneling with an N-line
passing through every second
point on the intersection  curve .

(b) Lifting comr. — ents.
Full repaneling ,with additional
nonlifting elements to fill the
gaps around the intersection
curve.

Extra strip flag for component (T).

IXFLAG - 0, no extra strip.

IXFI.AG - 1, the first strip of the
final coordinates is extra.

EXFLAG -- 3, the last strip of the final
coordinates is extra..

Planar-section/arc-length model flag for
component I.

1,MCDE	 0, planar-section mode using
default values of direction
cosines of axes (1,0,0) for
nonliftir.g components; (0,-1,0)
f-)r lifting component,).

LMODE - 1, planar-section mode using input
values of direction cosines c,f
axis.

I,MODE	 2, arc-length mode.

X-direction cosine of the axis of compu:Lent T.

Y-direction cosine of the axis of component I.

Z-direction cosine of the axis of component 1.

NOTE: COSX(I), COSY(I), and COSZ(I) are
required if IMODZ (I ) - 1.

Component transformation flap.
(The value indicates the number of
transformations to be performed.)
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(Table A-1 Continued)

Variable

NSEG(I)	 -

SSB(J,I) J=1, NBC I)	 -

SSS(J,I),J=1,NS (I)	 -

IEND(J,I),J= 1,NSEG(I) -

ITR2	 -

TR(1)	 -

Description

Number o'' segments into which M-lines are
broken (Default = 1).

Specified arc lengths of on-body points on
N-lines on component I. o.o < SSB ? 1.0.

NOTE: NB(I) total points per component
only req uired if NALGB(I) _ j.

Specified arc lengtns of wake points on
N-lines on component I. 0.0 <_ SSW ? 1.0.

NOTE: NW(I) total points per component
only required if NALGW(I) = 7.

Specified distribution of N-lines on
component I. 0.0 <_ SSS >_ 1.0.

NOTE: NS(I) total points per component
only required if NALGS(I) = 3.

Point numbers of the Cn^is of the segments
on M-lines on c-)mponent I.

NOTE: 11SEG(I) total (max. = S) per
component only required if NSEG(I) > 1.

Type of transformation to be applied to
component I.

T.RT2 = 1, scaling

ITR2 = 3, translation

ITR3 = 3, rotation

First transformation parameter:

• multiplication factor if ITR2 = 1

• translation	 if ITR2 = 2

angle of rotatiOrL	 if ITR2 = 3

(Positive clockwise, looking down
axis away from origin).

t
SSW Q J),J=1,NW(I)	 -

OAP
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Description

-	 Second transformation parameter:

y multiplication factor if ITR2 = 1

y translation	 if ITR2 = 2

x direction cosine of axis of rotation
if I1R 2 = 3

-	 Third transformation parameter:

z multiplication factor if 1TR2 = 1

z translation	 if ITR2 = 2

y direction cosine of axis of rotation
if ITR2 = 3

-	 Fourth transformation parameter:

Dummy if ITR2 = 1 or ITR2 = 2
z direction cosine of axis of rotation

if ITR2 = 3

NOTE: The axis of rotation is assumed to
pass through the origin. This input is
required if ITR(I) # 0 for any component I.
A total of ITR(I) transformations are
performed for each component I.

X,Y,Z coordinates of a point. (All points
-	 input N-line by N-lire, component by

component.)

-	 STATUS = 0 same N-line

STATUS = 1 new N-line

STATUS = 2 new component

STATUS = 3 last point input (exce p tion below)

STATUS = 4 first point on wake

STATUS = 5 point on wake and also last point
input

P.

('Table A-1 Continued)

Variable

TR(2)

TR(3 )

TR(4)

X

Z

STATUS

Cm
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(Table A-1 Continued)

Variable	 Description

LABEL	 - LABEL = 0 nonlifting component

LABEL = 1 lifting component

X
Y )	 X,,Y,Z coordinates of the next point input.
Z

STATUS ,
LABEL J	

Same meaning as above.

DOTE: Repeat records to input more
points. I'LL NPTS = 1, input only 1
point per record (columns 1-32).

NOTE: The X,Y,Z coordinate data will be read
from the preliminary geometry file created as
described in Section A.2. The status of each
point will be added after each point in the
format (3F 20.5, IX, 2I1).

K
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A I FORTRAN Codes Developed for Preprocessor Module

This appendix contains codes developed specifically for the Preprocessor Module.

The methods included in the Preprocessor Module were described in Section 4. A

utilization on how to use this module was included in section A.I. The codes written in

the VAX Fortran were separated into this section for ease of referral.

a
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OF POOR QUALMY

!	 PhNEL.C:OiI
!

jUF'LKVISE THL EXECUI1LIN OF IHE IiJIERniUI IVE
!	 nERGDYNAMIU P6NELli4b FHOCEUEUHE

!	 LIEFINE ROUTI14ES AS FOREIGiJ ULL U01111AMIS
I

CREFIL:==$URCO:LbH6iELLYPANAIRICREF1L.EXE

$SMHESS : --$ LIRL;O : L bHri I ELEY . F'Al4A IR 3SMHESS . LXF_

$F'LTT:==$DRC0; LHHA I ELLY.F'AllA1RIPLUT.EXE
$Ml7CIF'(: =-$URCO: C HHn TELE'(. F'AIJA 1K.lI1ULIF '(. EXE
$GEOM : ==$LIKC'U : L bVl6 TELE'(. F'AflA 1 R.J(iF Uf1. E XE
!

DETERMINE WHICH TERIII14AL IS BEING USED
I
£L_iiP10:
I

$WRITE_ S'(S$0UTPUI ' TERMiNAL TYPE 1DEiNTIFIER COUES'
#WRITE SYSSOUIPUT ' '
1WRITE SYS3U(_IIPtI'l ' 1 - VT100'
$WF: [ T E SYS$0UTPI l ( ' '' - TEKTRONIX 4,'x.15'
$WRITE SYSSU (PIII ' 3 - 1EKIRU(41X 4014'
$WRITE SYS30UTPUI ' '., - IEKIRUNIX 4010'

y	 $WRT TF- SYS$OUTPUT ' 6 - TEK I KOM X 402'7'
$WRITE SYSS0U1 Pll l ' '
$INOUTRE NTERM 'ENTER TERMINAL IYPE

f	 $ASSIGN SYS31NFIIJ FOR00 ii $ASSTGN SYS$OUTF'll l F (IR006
$LAHSO:
I

!	 SELECT RIIUTTOE IF) FXEf'U I E

$TOPUTRE EXEC 'WHAT NOW^'
$IF FXEC.NES.'CFII_" . !,ND. EXEC .NES.'F'LUl'-
.AND. EXEC.NES.'INF'1' .A1JD. EXEC.NES.'EXEC'-
.AND. EXEC. NES.'fiODLI'.AfJLI. EXEC .NES.'LCUT'-
. ME] . EXEC: .:4ES . ' HCPY' . nND . EXEC: . OES . ' PGEfN' -
. r? NO. E,CEL:. l •lES . 'HELP" THEN GOTO LAA',0
$GOTO 'E::EC'
$GOTO LABZ0

$HELP:
i

!	 LIST AVAIL6SLE f"LIM 1ANDS
I
$WRTTE SYS•rOUTF'II1
$WRITE SYS$I^JIPII	 NCFY - RIM KASM (11l PLOT FILE'
E I JF:I TF SYSIOUTP1I	 PGE!I - CF:En I E n PA(161F: IiNPUT FILE'	 s

j	 TWF:ITE '_-'fS$IIUIPII'l ' CFTL - CT:ERIE F'F:EL1MLHr ZiF:Y (iEUMETF:Y FILE'
1WRT TE SYS$UU I PU T ' E:<EC - EXECLI I E PANEL GENERATION PROOF I+11RF'
$WRITE SYS$F)IIIPlIT ' INPT - GENFRAIF INPUT FILE TO ^'nIJFI. (ANEPATIOiI PP:0cE

?	 FWF:ITE SY!;$fIUIF'IlT ' i5F1DLi - i10DIFY GEOML IPY FTLES'
£WF:TTE 8YS$1)1JlPlI ' F'I_0T - PLOT GEOHETRY FTI.FS'

P	 #WF:ITE SYS$0UTPIJT ' LOUi - LOGOUT'
(WRITE	 IIUIPlIT ' HELP - LIST A'JAll AF'•LE COHMANDS'
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IGOTO LAH:,O
OF POOR Q^ JALfi

IHC:FY:
IF'I- 0T
IGOTO LABSO

$CFIL:

$SET NOON
$ASSIGN;'USEF;-M(I11E SYSI(:OMMAND: S'(i$If lF'Ul:
$CREFIL ' IFITEF:11'
$SET ON
$GOTO LABSO

$IVIPT:
!

£SET NOOII
$nSSIGFIlU^EF._f1(111k S -(S$CO(VVi(lD: SYSSINPUl:
$SMHESS 'NIERM'
$IFL -$STATUS-%X1 000000
$IF IFL E.0S. 1 THEN GU10 LOIK 	 fbET GEOMETRY FILE:
$IF IFL EJS. 0 THE14 (i()(CI 00142	 ICPUJI_ PRI)PLEf, FILE FOR ;-H RUN
$IF IFL .EUS. a THE14 GOTO CONS	 !nHUR*l SilHESS FROCEDELAF:E
$GOTO C0143
$CON2:

!	 CF'E6TE PROBLEM FILE

$F'1 =3
$GOTO LAB--JO
$CON3:
$F1=11--L

tGOTO LABSO
i

IMJDD:

r
t	 $SET NOON
(	 SASSIGN/USER-M(IUE SYS$COMMnND: SYS$1f*111
f	 $MODFY '14TER11'

$F' 1 =$STATUS-i:X100UGUG0
$SET ON
IIF F'1 .EUS. Cl THEid 0010 L!jUl 	 lEXIT WISH
$GOTO LAHSO

$PLOT:
$WRITE SYS I SOU I F'Il I ' F'l UT F fY(' .AIDE NOT CIJF:RFiJ I LY n.1 6 1 L ^.HL.L 01) 0636 MACH I
IGOTO LMi"JO

SASSIGf' S'(StIfIF'III FHF•:00'',
$ASSIGN SYS$OUTPUT FOF;006
$IF OTERM .EGS. 1 THEN GOTO LnHliO
$ c-ET 110011
I ASS IGN/USER-MOUE SE YS$COMMAND: SY S31 OP11l
IF'LTT '11TERM' 1	 F'1 111 IiFIIMEIRY FILES
IF1-$STATUS-':X10000000
$SET 014
$IF F'1 .EO'. 0 THEN liU10 LOUT	 'EX1 I W1'-H

W 
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tGOTO	 LAb'.jU OF PJOR QUALfTY
$1-6DOU :
tWRITE SYS$OUTPUT 'NO	 PLUlIIING	 (IN	 n	 VT100'
$GOTO LAB'JO

tEXEC:
tWRITE SYSt0UTPU1 '	 IF	 INP1	 LOMMAND	 HAS	 BEEN	 F.XECIIIEIi	 JUST	 F'R1UF:'

$WRITE SYSSOUIPIJI '	 10 USING THIS COMMAND	 r	 IHLN	 IHE PROPER FILE
$WRITE SYS$UUIPUT '	 ASSIGNMENTS HAVE	 bLLN M61,1L.
$WRITE S'(S$UU I F'U I '
$WRITE SYS30UTPUT IF	 NOI	 r	 IHLII	 THE	 ASS:GNIIENIS	 HAVE	 '10	 BE	 MADE

$WRITE SYS$UUIPUI '	 14OW BY	 ANSWERING NO	 (	 1	 = NO	 )	 TO THE	 FOLLOWING
$WRITE SYS$UUTF'UT "	 QUESTION
$WRITE SYSEUU I F'll 1 '
$WRITE SYSSOU I FU I "	 HAS	 INPT	 COMMAND BEEi1 EXECUTED	 JU G_, I	 PRIOR	 10
$WRITE SYSbUUTPUT ' THIS LOMIAND
tWRITE SYS$UUIPUT '
$ IiJUUIF:E IASSGN ' EN I F. F: U FOR '(ES OF: 1 FOF: NO'
tIF IASSGN .EOS. G MEN LiO II' LAL46S
1INOUIRE UIFiLEl ' NAME OF OUIPIJI FILE FOR PANEL GEOM ECTRY TO UL USED IN
$ASSIGN! 'OTFILEl' F-01-:004
$INQUIRE UIFILE2 ' OUTFIIE FILE FUFt BAICH PRINTING OF GEOMETRY
£ASSIGN 'OTFILE2' FORU 06
$INQUIRE liJF1LE ' FILE NAME FOR INPUI IU GEOMETRY P.1CI:AGE
t6SSIGN '1NFILE' FOR00-5
$ASSIGN SYSSOU1PUI FOR008
$LABo5:
$RUN GE011
$GOTO 1- 613'50
!
i
bPGEN:
1ASSIGN/USER_MODE SYSSLUMMAN1i: S'(^,31NPUi
$ASSIGN SYS$111F'U1 FOR005
$ASSIGN SYSSOUIPUI FORUGo
$RUN PAF ILL
$GOTO 1-6B50

$LOUT:

!	 LUGOUT PPOCEIJUKF

$IF i4TERt1 EOS. C THEN TKCLK

!	 DELETE FILES TO CLEAN UP

!$LUGOUT
$EXIT
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A.2.2 Code For Program SMIIM

The f ,wing pages contain the code developed for the SMHESS program.
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1

A'

OF P009
C
	 F'KUGKri(1 SMHESS

C
C
	

F'KOUK( :iIi Sf1HESS (IENF H 6 1 ES I NPI.1 I F I I H I HE Hril.tiF'(! HF_L,S
I^

	

GEOME 1 HY F'614 L IN(i F'KIIUELIEURE
C

C

L
	

F'HOGRFI(1(111EL' 1I0 :'4 MAKl:H 1Y8
	

M.I:.141 I iE
C	 riDDIT1O14S Mt Llt UN ('iA'( i 1Y82'

	
H. W. MANN

C
C
C
C

LIiOENSION INE1 (,ir6U) rLUURD(4U(jr iroU)
D 10ENS 1014 N8 (t0,' .  N'1LUB (6U) v l4W (60) r NhLLiW (60 N'S (60) r NriLlib (6U i 9

1

	

	 16LG2' 60 r i4hLh.i ( 60 ) r I X  L6bi 60 r 1 111111F_ l E U) + I I R ( 6J) r
INTS(60)

DIMENSION 6S13 (6O6 r 6O) r SSW (3U6 r 6U) r SSS (.SU6 r 6U )

DIMENSIUN LUSX(60)rCUS•((6U)rCUSZ(60)
DIMENSION NSEb(tj)rlENLI('Jr60)
LIIMEi •IS1014 ITR':.'(:,+oU) r IR1 (;j+60) r IR''(;iroo) r l L^,i(',jroU) r 1P'-i(;.19.60

L'
CHriRM]TERAc220 C111J r 1 NF'1.) 1 *4 r l 1 1 LE *dO r UNAME* 13 • 1 	 LLEA 1 .i r ICU I F'U I A -IV r

1OTFILE1*13p 01FILE2*1,:rN111 ( 60 ) A; .30 v L 114F-*80

C
LUL31CAL.*1 EX
iN,EGER STAT(400r''-'-60)

C
L	 GET rERMINriL 17F'E
C

^lnIUS=LLNbGEI_FUHE1LiidlllJF'lll r rfJ)

KE6D ( INF'U T r RUG ) id 1 ERM
800	 F0RM6T(I1)
C
C	 REfiD F'REL Ili INAKY IiEUME I K'( = ILE NriME

L'
WHI T E ( 6	 E14 I EH F'KELI111NAK( HEUME I HY F 1LE Nr :IhE	 l.i LHnKS i
IF(NlEKf1.EU..ii WK11E(o+A:i' 	 '
li"^N TERM .EU-4) WK11E(6rY;.,U)
KEr V(5P810)    U14ti(1E

d1J	 FUKMAI (h)

C
C	 TE'T FUK VnLILI FILE iMillr
C

1 F (6(4t:VIE (1 : 1 ^ . Ell . W) 60 1 U 4OU
1NLlUIHLk F 1LE- l7NHMErEX1S l ^b X)

1F(.i ,oUI.EX)	 IHE14
WK11L(6+*)	 r1LE DUES NUI EX1S1
60 r0

LND IF
C

KL6D INPU T F KUO F'KEL M INAK i UEI IME i 'r;'( F I LE

C
UF'E N kU141 T=I rF lLL=biliiOLrS I ri I115- UL1J' i
KE6D (1 r Yo:.,) I 1 ' LE

> o^	 F UKr1ri T 16od )

LIU I•, =1roU
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REnU(1 +`% 	 ENLI=Y) 1NEI (,irK) r 114LI (1 ► K) r141 11 (K)
1NE1(1r1O=K
NNE I=K
FURt1AT(214vr)3U) 	 ^$I^^qL 

^•^'^'^^ ^:.
WRITE(69*)iNEI(3 ► K)rINEI(2+K)	 OF PC)OR
LEND=114ET(21 ,K)A114E1 (.31,K)
UU J=1 r LE 14U
READ (1rYoO) 000RU(Jr11K)fLUURIJ J+2+K) rI.;UUHU(J93rK)PSIAI J 	 K)r

1	 STAT(Jr	 K)

FOKMAI (3F'20.:jr 1 A v 11 r 11,
L14D DU

END DO
LLUSE(UNIT=1)
NtaEC=NNE 1

IN1116IL1ZE ULFA(IL I VALUES FUR UP! IUNb r;NLI V6KIhbLES

NOF'1=1
NI-1S=1

LIU JJ=1r14SEC
Nb(JJ)=U
NWkJJ)=U
NS(JJ)=U
N61-IJ i(JJ)=U
NALUW(JJ)=O
NrtLliS ( JJ) =U
1MUUE(JJ)=U
NSEG(JJ)=1
11R(JJ)=U
1NTS(JJ)=U
NALU2(JJ)=U
NAL.G3 (JJ) =U
LNLI UU

WKI I E UEF nUL 1 Vril_UES I U I ERM11461-

i^

Y55

960

Y

L
L
L
lU

u
L
L
L
L

1

WRl I E(6+At) THE	 U:_F aUL I Vr1LUES	 FUR	 1f4F'U I	 I U	 I HE	 F'614EL	 bLi4ERn I lUN
WR 1 TE ( 6 r 4: ) ' F'RUCE'JUHL AR` :	 '
WR 1 TE % 6 r *) ' 14UF' 1	 =	 2 F'ANEL	 15ULA I ELI	 LUI IF'l)NEf4 I S	 UNLY
WR1TE(6+4"' f4lil_)=	 U NUMBER	 OF	 t114-NIIUY	 F'U1NIS	 F'ER	 i4 - I_1NF_
.WRITE(6v*) UN	 L:UI1F't)14E141	 1
WR J TE (6 r *) ' NAL.138 (1) = U	 :	 SF'AC I Nb	 ALLMN 1 I HM	 FIIR	 1114- HUL1'(	 F'U 1 f4 15
WHITE:6 r 1.) UN	 N-LINES	 FUR	 tU(11-1114c141	 1.	 -
WRITE(6t*) 1NVI)I	 LIlSIHIbUI1U14	 r	 U14nLIEREl1
WRITE( 6t* )' NW I, 	 U NUmHER	 OF	 Wr-.KE	 F'11114i5	 PEP	 N-LINE.	 U14
WRITE(6t4)' LUMF'(J14E141	 1
WRITE (6 r X) ' 14ALbW (.l) = U	 :	 SF'ML 114U	 iiLAWHI I HM	 FIIR	 WAKE	 F'1)1N 1 5
WRITE(6v*)' F'ER	 i4--L114E	 FIIR	 Ia114F't114E141	 1	 -
WR1TE(6p* 1NF1JI	 U1SMIPUI 11114	 r	 UNAL IEKEU
WF:1TE(6r*)' Nti(1) =	U SF'ELlF1EU	 14U11NEH	 OF	 N-	 L1NFS	 U14	 Lwiil-'.	 1
WHITE(694) ' NAL.Ub (1) = U	 SF'A(:1 14b	 ALliUK I 1 Hf1	 FIIR	 jJ-l_ 1 Nt- S	 UN
WHITE(6v4) ' C011F'(1NEW1	 1	 -
WR11E(69*) 1141-'UI	 UISINIHIII JI10	 r	 IJOnL IEKE.0
WK i TE ^ 6 r *) ' 114 1 S (1) = U	 L;OMPUNF-14 1	 UTA 5	 X 41 I I	 1 N I E HSE L 1 	 nNU I H' '
WRITE ( 6 r *) CU11F11 INE 141
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C
C
L'
L
L
L

0RIGINAL Pc"V:`,. : .
WH I rE (6 r *) "	 OF POOR QVALrrI
WK1rE.(6v*) 	 F'HESS "KEIiJH(4* I 	 CLIijIINUL'
KkriD(5r*)
WHi rE(6r:*) '	 NAL 62(1 )= U : MINIMAL REPA14EL114b
WRITE(6r*)'	 NALUS(I)= U : NU KEPANEL1 14b '
WRITE (6 r *) '	 i MUUL (I) =- U : PLANAR- SLL: I 1 UN MUUE US l NU LIEFAUL I
WRITE(6p*)'	 VALUES OF :JI.HEL:I IUN COSINES
WRITE (6! *) '	 1 1 R (I) = U	 NO COMPONEN I I RANSF LIR15A 1 IONS
WRITE (6 r *) ' NSEU (i) = 1	 NUMBEH UJ SEUMEN (S I N I U WHICH (1-LINES
WRiTE(Sr*)'	 9HE. HKOKEN
WRITE(6v*)'	 '

USER HAS UPTIO14 rU HLVILW ALL PHLIUKAM UVIILIN5 A14LI VMIhH.LcS riNLIiUK
ONL Y ]HOSE SELLCI ED 13Y 11-1E USLK

WRIFE(6rA(,''DU YOU WISH IU REVIEW 114F'UI OPIIUNS aND Vr)H1riL{Lk5 FUH'
WRirE(6 • K)'ALL L•UvF'UNENIS ( YES UH NO ).
WR1rE(6r*)'	 '

WK 1 I'E (6 + *) ' IF YOU SLLF-G'I ( NU ) r YOU WILL HAVE IHL UPPUK I U(41 1 'r
WRITE(6r *)'IU LHANUE ANY ULFAULI VALUES BY SPEC1F1NU IHI:
WRITE (6 r *) ' PAHAME i ER AND CUMP0141: N 1 1 U isE CHANUEU + UNL Y I H(ASL

WRITE(6v*)'SF'ECIFIEU BY IHL USLH WILL NL ALIERLii

WRiTE(br*)"
WRITE(6r*)'1F YOU SLLLCI ( YES ) r	 YlUU WILL HaVL IHL UF'F'UHIUNII'('
WRITE(6r*)'rU HLVIE41 AN1J SELE(:I THE 1NF'UI - VAH1AHLES AND UPIlUNS"
WRITE (6 r *) 'FUR EACH COMPUNE14 I 	 i 1 HE IJ 1 HE USER W i LL HAVE. 1 HE '
WRITE(6+*)'UF'F'URIU14I1Y 10 CHANUE A14Y UKI1UN OR VARIAHLE SELECIEU'

WRITE(6+*)'04 :6 ABOVE'
WRIrE(69*)'	 '
WRITE(6+*)'	 EN1ER Y FUR ( (ES ) UH N I-OR ( 140 )
IF(NTERf1.EU.^) WRI'IE(69*)'
CALL YESNO(NY)
IF(NY.ELI.U) GU 1  '20

A3

a

-A nC
L'
C
	

INPUT CONTROL A ND HLF':i14EL1NU UPI I014S
C
C
C

WRITE(6t*)'	 NUPl	 .	 ".'.	 + PANEL	 1SUI-hlEll COMPONENIS (1141_Y	 111EFA(IL! )
WR 1 TE ( 6 r *) '	 NOP 1	 -	 .'.	 + F'ANEL	 1 SUL A I EU	 l Llt'IF'IIfJF_f ! i S A1411	 1; A LuULA ! L

WRITE(6r*)' INIEHSkt.I LON	 (:I.JKVES'
WRITE (6 ! *) '	 NUP 1	 .'	 + PANEL	 1SULA I El)	 CUMI-111JE 1J 1 S r	 UAL UULA 1 k
WRITE (6 r *) ' iN I ERSEL I '1014	 L:UKVE S	 +	 AND KEPaNEL	 '
WRI rE(6+*) ' 1N 1 EHSEL 1 1146	 A(J ► !	 11! I kK +k(: I kU UUMPUNEN I'i'
WHIrE(6+*)'	 kNIER	 AN	 1N1'tK r iL.K VALUE	 FUR	 NUF'I	 r	 Ik. 1+	 -!	 UH	 .i'
IF(NiERm.EU	 i)	 WRIlEi67*)'

F;EAD(5r*)	 NUPI
UO	 11=1?14SLC

i U lj	 FOkmAr('	 CUt'PUNE141	 NU. ' r 12 r'!X.+P60)
WRITE(6r*)'

WHITE(6r*)
WH11L (6lA1i	 '

W81rE(6r705)r11lNIlT(11)

i
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WRITE(6r*)'	 IF POOR'QLr-L.rre

WH 1 TE (6 r *) ' EN1 LH 1N I LKUER VALUE F UH 14H ( 1 ) : 5SPEC IF I EU NUMbLK OF

I	

WHI FE (6 r *) ' L I N-HUUY F'U 1141 S F'ER N-L INa UN UUMF'UN EN t 1
1F(NlLKM.EU.3) WHIIE(or*)'

f	 READ(;ir*) Nb(lI)
WH11L(6v*)'ENIEH INIERUER VALUE '-UN f4riLUB(1) : SPAC1NU ALUUHIAHM'
WRITE(6r*)' F UH UN-HUUY F'011415 PER N-LINE UN CUMPUNE141 1
WRITE(6r *)' 	'
WF;1fE(6r*)'NALIib = U r 114PU1 Ulb1H1bUIIUN r UNAL1EHLU (UEF6(.)L1 )
WRITE(6r*)'NALbb = 1 r INI-TI UISIR1bUlIUN r AUUMENIEU
WRITE(6 94 ) ' 14ALUH =2 r CUNti 1 AN1 1NL'REME.N I b 114 AHD LL14U I H
WF;ITE(6r*)'14ALU8 = 3 ► COSINE U151R1bLIIlUN '
IJF i 1 E (6 r *) ' NALUb = 4 	 CUHVA I OkE-UEF'ENUE14 I U 1 S TH 1 b1.1 1 l UN
WRITE(6r*)'NALUB = to r US^-H-SPLLlFIEU UISIFilbl.11 IUN
WRITE(6r*)'	 E141ER NAL(iH(1)
LF(NTERM.EO.3) WH11E(6p*)'
READ(Sr*) NALUB(11)
WRl1E(6r*)'	 •

WFil 1 E (6 r *) ' EN I"ER A iN I EUEF; VALUE FUR NW(1) : 'SPEGIF IEU OUMHER OF
WRiTE (6r *)'WAKE F'Ui(41S PER N-LINE UN LUMPLINEN1 1
IF(NTERM.EU.,i) WF:11E(or*)'
READ(5 p 4) NW(11)
WRIIE(6r*) ENIEH A 1NILIAR VALUE FUH HALUW(1) : SF'ACINb ALVUF`11Hi'i'
WRITE(6r*)'FUH WAKE F'U114IS UN N-LINE

WRITE(6r*)'
WH1TE(69*) 	 NALbW = U r I14F'UI UISIR111UflUf4 r UNALIEKEU (11EF6ULI )
WRITE(6r*)' NALUW = 1 r 114PUI UISIRIbl111UN r AUUMENIEU
WRITE (6 r *) ' NALUW =2 r CUf4b I f%N 1 1NUREMLN 1 S IN AFiL: LE14b I H
WRITE(6r*)'
WH1TE(69*)'	 ENIEfi NALUW
1F(NTEHM.EU.3) WRITE(69*)'
RE;'IU ( -J r *) NALUW (11 )
WhiTE(6r*)'

1	 WH11E(69*)'E:NIEH A 1N1 EUEH VALUE FUR NS(1)	 5PELIFIEU NU,'18F.R OF
i	 WRITE(6• *)'f4 -LINES U14 UUMF'UNENI 1

1FcNlERt1.EU.,i) WR1iEt6rk;)' 	 '
KEAU(:ar*) NS(11)
WkilE(6r4()'
WK l f E (6 r *) ' EN I Eli A 1N I LUER VALUE FUN NALUb (1) : 5F'AC 1 i4tj ALbUK 1 1 Hvi '
WH i 1 E (6 r *) ' F UH N •-L iALb UN UUFiF'UNEN ! I
WRIIE(or:1:)' 	 '

i	 WHIIE(6r*)' NALUS = U r If'.-U1 LIIS1RIbU1lUN r UNALIEREU :UEFAULI )'
WRITE(6r*)' NALUS	 1 r 114F'U1 U1S1RIbUl lUf4 r AUUMENILLI
WRITE(6r*)' NALUS -	 r CONSIANI INUREALN IS IN ARC LEN6 t H
WKITE(6r*)' NALUS = S r USER-bF'ECIFLEU UlblkIbUllUid
WR1TE(67*)'
WF:I TE (6 r *) '	 EN 1 EH OFILUS
IF:Nf E LM. ELI. 6) WRIIE(694;
REED (b r *) NALUb ( 11 )
WR1TE(69*)'

WR1TE(69*)'ENIER A INIEUEH VALUE FUR iNIS(1) : INLIEX OF THE'
WRITE (6 r *) . LU1 PONEN T (1F ANY) WHICH uUMPONEN I 1 1 N I EF1 ELI S

j	 WRITE(67*) '	 EfJIEF; 0 IF MINE
' t IF N TERM. EU..i) WR11E(6r4K)'

KEAU( 119*) INTS(ll)

4 WR1TE(6v*)'
WR i l E (6 r *) ' EN I ER A I14 1 LULL VALUE FUR idALL)'=' (1) : REPA14EL I NU FLAB
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0RIGiNA1 PF'Q` ` ,

OF P00R QL Al.n-e

WHITE((5r*)'FUR iNIER.iLCIINU CUMPUNENIS 014L 	 '
WHITE(69*)'	 NAL132 = U r IliNIMAL REF'ANEL11dG (l1EFnlILI )
WRITE(6p*) '	 1-MLli2 = 1 r FULL HEF'A(JLLING
WHITE(6v*)'
WHITE (6 r *) '	 EN I LK NALLi2
IF(W ERM.EU .3) WR11E(6r*)'
READ(5r*) NALU2(il)
WHITE(6r*)'	 '
WHiTE(6r*)'ENTER A INILGEH VALUE FUR NAL133(1) : REF'ANLL1NU FLAG'
WRITE (6 r *) 'FUR 1 N I LK'SEC 1 Ell CUMPONEN I S UNL Y
WRITE(69*)' 	 '
WH11E(6r*)'NALG3 = U r NU RLPANELING (UEFALILI)
WRITE (6 r *) ' NALU3 = 1 r (A) NUNLi F I I14U COMF'UNEN1 S
WRITE(6r*) FULL HEF'n14EL1Nli	 WITH	 AN	 14-1-INE	 F'ASSLNG
WHITE(6r*)' IHHUUUH	 EVERY	 PLIIN1	 Civ	 1141EHSEI:I IUN
WRITE(6v*)' CURVE	 '
WH11E(6r*)' (N)	 L1FIlNU	 CUMPUNEF:IS
WRITE(6r*)' FULL HLF'ANLLii g (i	 HUI	 WIN GAPS	 IN 1HE'
WRITE(6r*)' REGIO14 OF	 THE	 ii4IEhSLCIlUN CURVE'
WRITE(6r*)'14ALG3 _ 2	 r	 (A)	 NONLiFTING LUIWUNL141S 	 :	 '
WRITE(6r*)' FULL RLF'ANELII4G	 W1IH	 AN	 N-L 1NL	 I r.SSli4(i'
WRITE (6 r *) ' i HHUUUH EVERY	 SLU014U	 F'U 11J i	 UN	 I HL
WRITE(6r*)' INIERSECIIUN CURVE
WRITE(6r*)' (13)	 L1F I INU	 CUMPUNENIS
WRITE(6v*)' FULL HEFW&LiNU Wi1H A11U111U146L NUN-'
WRITE(6r*)' LiFlI14b	 ELEMLNIS	 IU FILL	 IHL GAPS'
WRITE(6r*)' ARUU14U	 IHL	 1NIERSECIIU4 CURVE	 "
WRITE(6r*)'
WHiTE(6r*)'	 ENIEH NALU;i
IF(NTERII.EU.3) WRIIE(6r*)'
REALI(59*) NALG3(I1)
WRITE(6r*)'
WRlTE(6r*)'EN1LH A 114)EGEH VALUE FUR IXFLAU(1) : EXTRA S1R1F' FLAG'
WRITE (6 r *) 'FUR C011PO14LI4 I I
WRITE(69*)'	 '
WRITE(6v*)'IXFLAG = U r (40 EXIRA STRIP (DEFAULT)'
WRITE(6r*)'IXFLAG = 1 ► THE F1RS1 STRIP OF THE FINAL CUORUiNAIES'
WRITE(6r*)'	 1S EXIRA '
WHITE(61*)'IXFLnG = 3 r IHE LASI STRIP OF THE FINAL CUURl1114AIES'
WRITE(69*)'	 1S EXIHA
WRITE(6r*)'	 '
WHITE(6r*)'	 ENIER 1XFL rill
IF(NTERII.EU..i) WR11E(6y*)'
READ(r*) IXFLAG(II)
WRITE(6r*)'
WK I TE (6 r *) ' ENI ER A 1111 EGER VALUE FOR I MODE (I) : PLANAR SEC1 I Uid
WR:TE(6r*)'	 ARC-LLNIiIH 1NUICAIOR
WRITE(69*)'
WR I 1'E (6 r *) '	 DIODE = U r PLANAR SLL1 I U14 MODE US I NU LULF AUL I
WRITE(6r*)'	 UIRELIIUN COSINES OF AXIS (1P090) FUR
WRITE(6r*)'	 NUNLIF I ING CU(lKII ENIS e (09-1rU) FUR
WRITE(6t*)'	 L1FI INU CU(W(INENIS (DEFALILI) '
WRITE(6r*)'	 1MOUL = 1 r PLANAR SLCI lUN MODE US1N(4 1NPUI VALUES'
WRITE(69*)'	 OF UIRECIIU14 COSINES OF AXIS
WRITE(6r*)'	 IMODE _ '2' r ARC LENG(H fiUUE
WRITE(6+*)'
WRITE(6r*)'	 EN1ER IhUUE
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1	 k

OF POOR QUALrt :.
IF(NTEHfl.E0.3)	 WH11E(6v)W
HEAU(:ir*)	 iMOLIL(! 1)
WRIFE(6r*)'	 '
WH 1 TE (6 r *) '	 E14 I LH	 AN	 1 N I LUEH	 VALUE	 FUR	 1 1 R (1)	 :	 CU1IPONE14 1
WHITE(o r *)' 	 I HANSF UFMA 1 1 ON 	 FLAU.'
WRITE(69*)'
WH1TE(6r *)' 	(	 1HE VALUE INULLAIES THE NUMBER OF	 TRANSFUHMA1TU14S'
WRIrE(6+*)'	 10 BE PERFORML U - UE

.
^ULI	 VALUE = U

WRITE( 6r*)' 	'
WRITE(69*)'	 ENIEH	 1!R
IF(NrERI1.LU.6)	 WH1IE(6p*)
HEAD(5+*)	 ITR(I1)
WHiTE(6 ► *)'
WH l I E (6 r *) '	 ENI EH AN	 iN 1 EVF 4 VALUE	 FUR 14SE.0 (1)	 :	 NUMBER OF
WRITE(6r*)'	 SLUML141S	 IWO WHIL:H iii-LINES ARE 8HLIKE14

! WRITE(6+^)'	 (UEFAULI=1)'

WRITE(6r*)'	 ENIER Wi^Li
IF(N1ERM.EQ.3)	 WPIlE(6v4)'
HEAD( 5 r*)	 NSEU(11)
WH11E:c6r*)'

_ WH11E(6r*)'

WHITE(6r*)'
WHITE(69707)	 11914111 (11)

707 FORMAT('	 OPlIO14S rUH	 L;UMPUNE141	 NU.	 "+1 2rbX+A60)
708 FURMA 1 ('	 Nb=' + .3+'► X r ' NALlikf=' r 1'^' +'^X + ' NW-' r 1"^ r ^'X + ' NALLiW=' r i'^ }

WRITE(6r*)'

WR1TE(69708)	 NJ(11)rNALUB(11)rNW(ll)rNALUW(11)
/0Y FORMAT('	 NS-'91391'Xr'NALVS=' rl 2r'^X+'liICS='rl::+^Xr'NALIi'^-'rl"^')

WHITE(6r*)'

WRllE(6r/CY)	 NS(11)rNALUS(11)r1NIS(11)rNALU''''(11)

710 FORMAT('	 NALGS-'r1':.'+":.'Xr'1XFLr1Li-'r1^r'^Xr'1PiUUE='r1".')
WRITE(6r*)'

WH1TE(S+710)	 NALU3(11)s1XFLAli(11)r1MUUE(II)
719 F0RMiAI('	 ITF=' r Imo' r'?Xr '14SLU	 1,12)

WRITE( 6p*)'
WHITE(6 ► 719)	 IlR(11)rNSEU(II)
WHITE(6r*)'
END DO
DO	 II = l vNSEC
IF(NALBB(II).EU.U)	 THEN
WHITE(6+*)'
WHITE(6+*)'
WHITE(6+*) ' ADbi l iONAL	 1NF'U I	 RLUUIHEL'	 FUH

933 FORMA I ('	 LUMPUNE14 I 	 NU.	 ' r 1'2' r ^jX r O )
WHITE(6v933)	 11rNill(11)
WRITE(av*)' 
WHITE(6v*)'	 ENIEH	 Nb(1)	 VALUES	 OF	 SSb(J+l)	 r	 J- 1rNb(1)+
WRITE(69*)'	 SSb	 :	 SPELIF IEU	 ARU	 LENUIHS OF	 U14	 bUUY	 F'U1NIS 014'
WRITE (6 r *) '	 N-L 114LS	 UN	 L.:UMF'UNE14 I	 1	 (	 0 .0	 -	 SSb	 -	 1 . J	 ) '
WRITE (cr*)'

110	 JJ= 1+NB(II)
WH1TE(6+*)'	 '

WHITE(6r71i)	 IIrJJ
/11 FOH11A T ( '	 E14 1 EH	 VALUE	 OF	 S	 b	 F UH	 LUMPUNEN I	 14U .	 ' r 1'='+ ''X r ' F'U 1f4 I	 NU. ' +

1	 121)
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f

1p

1F(NIERM.EGI.3)	 WF;11E(or*)'	 OF POOR LALrrf,,
REAU (:Jv*)	 SStI(JJ r 11)
L1VU UU
ENU	 IF
1F(NALUW(IIi.EG.:ii	 IHEN
WR11Eior*)'	 '
WR 1 1'E (6 r *) ' AU111 1 10NAL	 114F'U I	 KLUU iHLU	 FUR
WRITE(6r y 33)	 11.illlltll)
WR11E(or*)'	 '
WRll'L(6r4()'	 ENIER NW(1)	 VALUES OF	 SSW(Jrl)	 r J=1rNW(1)
WR.` TE (6 r *) '	 SSW	 :	 SF'EC 1F IEU ARC	 LE14U I HS OF WAKL	 Fll it 1 S UN
WR ^ TE (6 r *) '	 N-L 1NES	 UN CUMF'UNE14 1 	 I	 ( 0.0 - SSW -	 1.0 
DO	 JJ=l/NW(Il)
WF:11E(6r*)'	 '
WH11E(or717 1 	I1 ► JJ

/ 1 i F UHMA 1 (' 	 E14 I LK VALUE OF	 SSW FUR UUMF'UNEN1	 NU. r I'^ r'JX r ' F'OlN i	 NU . " r
1	 1 '^ )
iF(NTERM.EU..i)	 WHIIE(6r*)'
KLAD(	 r*)	 5SW(JJrll)
ENLI DU

END IF

1F(NALUS(II).EU.3)	 THEN
WR1fEior*)'	 .
:JFilIE(or*)'	 A:.ii)111U14AL	 LNF'UI	 KLUUiHLU	 FUR

332 FURMA 1 c '	 LLlMF'UNEi4 I	 NU.	 ' r	 ;JX r A)
WR1TE(6r33*2)	 11+(4111(11)
WRITE(69*)'
WR11E(6v*)'	 L141ER	 145(1)	 VALUES	 OF	 SSS(Jrl)
WHITE(6r*)'	 c	 J	 =	 1	 r	 (4S(1)	 )
wRITE(6r*)
WR11 E :6r*)'	 SSS:	 SF'F-LlFILD	 UISIRl8UI lUN	 OF N—L1NLS'

WRITE(6 9 *)'	 UN LUMF'UNEN1	 I	 (	 U.0	 —	 SSS —	 1.0	 ).'
WRITE(69*)'
DO	 JJ=1rNS(II)
WH1TE(6r*)'
WKITE(6r333)	 LLrJJ

i63 FURMA T ( '	 LO 1 ER VALUE F UK SSS F OR CUMF'UNEN I 	 NU. r 1'''p
2	 '	 F'OI14 1	 NU.	 r 1'*' )

iF^NIEK(1.EU.3)	 WRIIE^6r*)'
RE6D k5v *)	 SSSkJJr11)
END	 LJO

END IF
IF (I.MODE (I I) . EU . l)	 I AL1d
WRi1E(6r*)'	 '
WR11E(6r*)'AIJUIllUNAL	 LNF'U1	 RELIUIRED	 FUR
WHI1E(or` 66)	 i.LvN111 (11)
WRIIE^or*)'	 '
WH1lE(6r*)'	 E14ILH	 111HEL..IU(4	 LUSLNES
WH11E(6r*)'	 CUSX(1)	 -	 X-111HEC11UN	 CUSINE	 OF IHE	 AXIS	 OF	 UUMF'.	 1'
WRITE(6r*)'	 CUSY(1)	 -	 '( -ULHELIIUN	 UUSI14L	 OF IHE	 AXIS	 OF	 L:UM+'.	 I
WF;ITE(6r *)' 	UUS1(I)	 -	 L-Ll IHLClIU14	 UUSli&	 OF IHE	 AXIS	 OF	 CU1'lF'.	 1
WRITE(69*)'

71? FURi"lA I (' 	 EN I ER	 VALUE	 OF	 (:USX (1)	 FOR	 LUi1F'UI4EI4 1 NU.	 ' r 1':' )
WRITE(6r/1'*')	 11
1F(Nl ER M. E Ll. 3 )	 WRIIE(6r*)'
RE6LI (b r *)	 L'USX (1 1 )

113 F UKMA 1 ('	 EN I ER	 VALUE OF	 UUS Y (1)	 FUR	 CUMF'UNEN 1 14U.	 r 1'J )

1

i
i
i
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wF;1 rE ( 6 + *) '	 OF POOR QUALM

WR11E(69712)	 11

- 1F(NFERM.EQ.3)	 WR11E(6r*)'
HLAU(Ur*)	 CUSY(11)

714	 FORMA F ( '	 EN I ER	 VALUE OF	 LOS! ( 1)	 F OR	 LUMF • UNE141	 14U .	 r 122)
WRITE (6v*)'	 '
WhllE(6r712)	 11
IF (NFERM.ELl.3)	 WHI IE(6p,*)'
READ(5v*)	 COSI(11)
EN r1	 IF
IF(NSEG(II).G1.1)	 1HEN
WRITE(6r*)'
WRITE(6r*)'ADUI'11014AL	 1NF'Uf REWUIREU	 FUR
WRITE(6r y .i3)	 IIrN1IT(II)
WR1 FE(6r';:) '
WR 1 FE (6 r *) ' EN I LH	 NSLU (1)	 VALUES	 OF	 1 ENU (J r 1)	 r	 J=1 r NSE(i (1) '
WRITE(69*)'	 IEND	 :	 PU1N1	 NU11bERS OF	 THE END:; OF

	
]HE bLumENIS'

WRITE(69*)'	 UN 11-L 1 l4ES ON COMPONENT 	 I
WRITE(6p*)'	 '
WRITE(69*)'	 NOTE	 :	 NSEG (I)	 1 UI AL	 ( MAX . =5)	 PLR COMPONE14 1 	 ONLY'
WRITE(6v*)' 	 REUUIHLU	 IF	 NSEO(I)	 -	 1
DO	 JJ=1rf4SEU(lI)
WRITE ( 6r:K)'	 '
WRITE(6r71ji)	 JJ

715 FORMAT(' 	 ENTER VALUE	 OF	 IE14D FOR SLUME141	 14U.	 ' r l''_' )
IF(NTERM.EU.;i)	 WRIIE(6r*)'
READ(59*)	 IEND(JJ+11)
E14D DO
END IF
IF(ITR(II).GT.U)	 ,HL14

'	 WRITE( 69*)' 	 '
WRITE(6v*)'ADUl*llUNAL INPU(	 REQUIRED FOK
WRITE(6 rY33) 	IIrN'IIT(1l)
WRITE(6v*)'
WRITE (6 r *) ' ENTER	 FRANSF URMA 1 1014 PARAML 1 ERS	 -	 A	 I U f AL OF	 I I R (1) '
WRITE (6 r *) ' 1 111ES 

FOR
	 COMPONEN I	 1	 '

WRITE (6 9 *) ' EALH	 TRANSF ORMA ( 1014 REUU I RES 	 'I HE	 I NPIJ I	 OF	 11R2	 r	 I R (1) '
WRITE(6t*)'r	 r	 iR(3)	 r	 ANU	 TR(4)
WRITE(6r:K)' 	 '
WRITE(6v*)'	 ITR'''	 .	 I14I1ILnTOR	 FUR	 IYPE	 OF	 TRAf4',FlIRMAlIUf4'
WRITE(69*)'	 =	 1	 r	 bUAL1N(;
WRITE(6r:K)'	 _	 ')	 r	 IRANSLAIIU14
WRITE(6v*)' 	 =	 i	 r	 KOIA11ON
WRITE(6r:i,)'
WRITE(6 9 *)'	 TR(1)	 :	 F IRS1	 IRANSFORMA11014	 PARAMEIER	 -
WRITE(6rri:)'	 MiULI1F'LICAI IUN FACTOR	 UN	 X-SLALE	 IF	 IIR''_'	 = 1'
WRITE(69*)'	 IRANSLAIIUN OF X-SCALE	 IF	 ITR2	 = 'J'
WRITE(69*)'	 ANKLE	 OF	 ROTAII014	 IF	 I1R2	 : 3'
WRITE(6r*)'	 (PUS1IlVE LLULKWISE	 r	 LOOKING;	 DOWN	 AXIS'
WRITE(69*)'	 AWAY	 FROM ORIGIN)'

WRITE(6v*)'	 IR(L')	 :	 SECOND TRANSFURMAIIUN PARAMETER	 -
WRITE(6t*)'	 NULIIPLILATIUI4	 FALIUR	 U14	 Y - SLALE	 IF	 ITR'._'	 - 1'
WRITE(6v*)'	 IRANSLAflUl4	 OF	 '(-SLALE	 IF	 iIH	 = ^'
WRITE(6r*)'	 X	 DIHEL11UN	 UUSI14E	 OF	 AXIS	 OF	 RU(AIlU(4	 '
WRITE(69*)'	 1F	 Ilh":_'	 - 31
WRITE(69*)'	 IR (^)	 :	 THIKU	 IRA14SFORIIATION	 PARAMLIER	 -
WRITE(6ril:)'	 IlUL1.'r'LILAI IUN	 FACTOR	 ON	 L-SCALE	 IF	 IlR''-'	 - 1'
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OF POOR QUALM I ^'

WRITE (6 r *) '	 rRANSLA I IU14 OF 1 — SCALE	 IF I TR'^' _
WRITE(6t*)'	 Y DIHECII0I4	 OF AXIS OF RUTATIU14 '
WRITE(6r*:)'	 1F 11H':: _ s'
WRITE(69*)' TR(4)	 FOURIH IRANSFURMAIIUN PARAMETER
WRITE(6t*)'	 DU1111Y 1F 1 I R21 _ 1 Ui'. I I R'..' 	 J	 '
WRITE(6t*)'	 Z DIREC11014 CUSINE OF AX18 OF RUTA'11UN
WRITE(6p*)'	 IF 1'(R2 = 3'
WRITE(6p*)'
WRITE(6p*)'NUIE:'

WRITE(6 p *)' THE AXIS OF RU1 A l lUN IS ASSL1: U T C F'hSS I HHUULiH I HE '
WRITE(6 p *)' URIUI14 . 1HLS 1NPUI 1S REUUIRED IF I1R(I) 1S 1401'
WRITE(6r*" EUUAL IU U FUR A14Y COMPONENT I 	 A 101AL OF I1R(1)'
WRITE (6. * )' 1 RANSF URMA I IU14S ARE PERFORMED FOR EAL;H LO14PONE14 1 I
GO JJ=1+11H(11)
WRITE(6 ► *)'
WHIM=.c6 ► *)'	 '
WH1TL(69716) I1rJJ

I16 FORMAT('	 COMPUNLI41 (41.1. ' t 1'^ r':!X r '	 1 RANSF URMA I ION 14U. ' + 1'2 )
WRITE(6i*)'

WRITE(6v*)' E141ER VALUE FUR ITR2
IF(NrERM.EQ.3) WH1IE(6r*)' 	 '
HEAD(5r*) ITR''(JJ.11)
WRITE(69*)'

WHITE (6. *)'	 EN1ER VALUE FOR IR(1)
IF(NTERM.EQ.3) WH11E(69*)'
READ(5r*) IR1(JJ.11)
WH1rE(6y*)'
WH1rE(6.*)'	 ENIEF( VALUE FUR IR(2)
IF(NILRM.EU .3) WR1lE(69*)'
HEAD(5+*) rR(JJ+11)
WH1TE(69*)'
WPITE(6. *)' ENIEH VALUE FUR IR(3)

IF(NTERM.LU.3) WR11E(6r*)'
HEAD(5+*) TR3(JJrll)
WHirE(6r*)'	 '

WH1rE(6r*)'	 ENIEH VALUE FUR IR(4)
IF(NTERM.EQ.3) WR11E(6p*)'
HLALI(5r*) rR4(JJrll)
WHIrE(6.*)'
END DU

END IF

ENU DO
l:
C
	

WHITE PROMPT FUR VAHIAHLE SF'LCIFILA11014
L'

WH1TEc6+A^)'	 '
WR1TE(6+*)' YOU WILL NUU HAVE IHE UF'F'UHIUN1I'( IU UHANUE.

WRITE(69*)' A 14 UUMPUNLNI VARIABLE UH UF'1ION BY SF'LUIFI14Li'
WRITE(6r*)' 1HL VARIABLE AND IHE L:UMPUNE14I NO.
WHITE(6v*)'
WHiTE(6+*)'
WH1TE(6+*)'

0
	 WH1 rE (6 r *) ' E14 1 ER VAH LABLL NAME AND VALUE.'

WH1TE(6r*)'	 EG.	 V6H(1)=3.:, '
WRITE(6r%)' E141EN 'RLSE1' 10 RESET THE UEFAULI VALUE'S'
WRITE(69*)' ENI H 'I2' WHEN F1141SHED'
WHI TE(6+*)' ENIEH 'AHI)H1 0 IU TERM INAIE'

A-3T



IF ( NTERt1. EU . 3) 	 WR i I E (6. %:) '	 OF?16^Pw1T. FT.r^ E:i
IF(NTERM.EQo 4) 	 WRITE(6+Y°i0)	 OF PtN)R r?t1ALf^Y

950 FORMAT(!)
30 WR I TE (6 t *) '	 EN I ER COMMAND'

IF(NTERM.EU.3)	 WRIIE( 6v*)'
IF(NTERM.EW.1'	 WHIIE(6+Y50)
READ(5+810+ERF=20)C11U

C
C TEST FOR 6BORI
C

iF(CMD(1:1).EU.'A')	 UU	 lU	 400
C
C TEST FOR END OF INPUI
C

IF(CMD(1:1).EU.'U')	 UU	 TU	 iUO
1.
C TEST FOR RESET UtFAULI

IF(CMU(1:1).EU.'R') 	 UU	 TO	 10
{	 L'
1	 C TEST FOR HELP RLUUES(

C
I IF'(CMD(1:1).EU.'H')	 INEN

i	 C
{	 C LIST COMMANDS

{	 C
WHI1E(6+*)'	 DO	 YOU WISH A PRINTED L1SIlt4U OF	 THE V6 RIAHLES'+"

- IF(NTERM.E.U.6)	 WR11E(6•*)'

IF(NTERM.EU.4)	 WK1fE(6+Y50)
CALL	 YESNO(NY)

IF(NY.EU.1)	 THEN
OF'EN(UNIT=I+F1Lt='S11HS114FO.SAV'YSIAll.IS='ULU'+U1SF'—'F'h1(41' )
CLOSE (U141 1 -1 )
WHiTE(6+*)'	 UBIAIN	 LIS1114U	 Al	 VAX	 VERSAIEC'

ELSE
C
C	 MAKE SMALL LEIIEHS UN 4014
C

1F(NTERM.EU.3) IHL14
UALL H4014(0)

LNU IF
UPEN(UNIT=I+FILE='St'iHS114FU.SAV'+STAIUS='ULU')
i0S=0
1=0

LIUWHILE (I OS. EU.0)
KEAD(1+81091USIAI=IUS) L1NE
1F(IUS.EU.0) IHE14

1=1f1
1F (I . tU .'*'2') THE14

WHITE(6+*)' ENIEK •:.LH: IU U01411NUE'
RLALI (5

1=0
ENU IF
WHIlE(6+c3'*20) LINE

Ei4L^ 1F
ti'^''J	 FUKMAT(lX+A)

ENI.1 UU

ti
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ORIGINAL ME,,;
OF POOR QUALM

L:L05Ec uW 1 1 =1)

L	 MADE UIU LETTERS UN 4014
C

IF(W1ERM.EU-3) THEW
CALL H4014(21)

END IF
EWU 1F'
uu 10 30
EW U 1N

C
L	 UF_ CUUE cuollnr(U INPUT

L:nLL UEC UUE( CMD ,( SLLrILMUr1LUMP,VAL,IVAL+IEKK+LLUMF':_')

c
c	 CHECK FOK CU(IMAND 1141-'IJ I EHH UH

L
1F (1EKK.NE.U) IHE.W

1F(1EKK-EU.1) WK11E(6,*)' 1WV6L1U VnK1nHLE NaViE' PUMU
1F(IERH.E(A.2) Wh11E(6+A)' 1WVAL11) ARGUMEW1 5F'EL:. ',Ui'iU
LF(IERK.EU.3) WFi11E(6.%O' INVALID UU11PUNE141 SF'EC '.LMU
1F(IEKR.EU.4) W811E(o,*)' 114VFiLiLl VnLUE 5F'EL:. 	 ,L:1111
GO ro 3U

LOU IF
u
c	 bHh(4UH 10 hSSlLj14 aF'F'KI)F'Kln I E VhHI6 iLE
C

UU IU ( 4Ur^UreUriUrLiUrYUr1UUrIlU+1":'Ut1^Ur14Ur1JU+
11oUr1iUrlLiUr lYUr'^UUr'^lU+^:"^Ur'.^^Ur^4Ur^^U+'^6Ur'.tiU

? i ICMU
WKII'E( or* )' 114VALID L:U(1(1nW1J' rUMU

G
L	 V6FAbLE WSEC

C
•10	 WSEC=IVnL

O r0 30
1. ----
C	 V6HInNLE NOF' 1
L'

WOF' T-IVnL
GU r0 3U

C

L.;	 0iiKl6BLE Ai
c
ov	 WN( IC011F')=IVAL

UO TO 30
C
C	 Vn K1r)bLE NhLUB
c
iU	 NALGB(ICOMP)=IVnL

GO TO 30

L;	 V6K1bLE OW

l^
SU	 WW(1C,U(W)=1VAL

u0 TO 30

c
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A-40

c	 VA R 16bLE 14ALUW
L
YU f4ALUW( IC0t4P)=IVnL

UO TO 30
c
c VAMABLE NS
L
100 NS(ICOMP)=1VAL

UU TO SO
C
L
r

V6HInBLE NALUS

110 NALUS(ICOi*')-1VAL
GO TO 30

c
c V6H16BLE	 I14TS
c
12, 0 INI'S(ICOMF')=IVnL

60 TO 30
c
C VnRI^iBLE iWiLU::
L'
130 NA LG-Z(ICOMP)=1VAL

GO TO 30
c
c VARIABLE N6LUS
c
14U i4ALU3(ICOMP)=IV6L

UC TO 30
c
c VnRInBLE IXFL6U
c
1;,0 IXFLnG( ICUiW)=IVnL

uo TO 30
L;
c Vnkl6bLE IMODE.
c
160 1 MUDE (I CU(lF') =1 VAL

L;U	 10	 3U
c
c V6H I68LE I TR
c
1A) ITR(ICOMP)=LVAL

GO TO 30
c
c Vr IklAbLE NSEU
c

160 NSEG(Icnt1P)=1VAL
GO TO 30

C
c VnhInHLE COST(
c

190 COSX(ICOMP)-VnL
GO TO ^O

c
c Vi^R16BLE COST
c

ORIGIS-;^L FAGS W
OF POOR QUALITY



J

j

!L !

1^1

CUSY(1COMP)=V6L
Go To .30

VAHIABL.E COST.

COSZ(ICOMP)=VAL
GO TO 30

VARIABLE SSB

SSB ( ICOMP2 ► IU111P) =VAL

GO TO 30

VARIABLE SSW

SSW( I COIIF'2 ► IU011F') =VAL
GO TO .30

VARIABLE SSS

SSS (ICOIIF'2 r LC(IMP) =VAL
GO TO 30

VARIABLE IENU

IEND(ICOIIP2 r 1CUI1P)=VAL
GO TO 30

ORIG11"A r C'A'GE 13

OF POOR QUALrrY

200

C
C
C
'^' 10

C
C
C
220

C
C
C
'^30

C
r_
C
240

L'

C
C
250

C
C
C
260

C
C
C
''" 1 0

VARIABLE ITR2

ITRANS=1
WRITE(69*)'
WRITE(6r*)'IS THERE MURE IHAN UNE 'IRANSFURMAIION TO BE LIEF114LI1'
WRITE(6 ► ') 'FOR THIS LUMPUNEN I
WRITE (6 r A;) '	 EN I ER ( FOR YES OR 14 F OF; NO

IF(NTERII.EU .6) WKIIL( 6v*)'
CALL YESNO (NY )
IF(I4'(.E0.1) THUN
WRITE(6p*)'ENIER 'HE TRAI4SFUh11A11(Iil I41111HER FUR WHICH THIS'

WRITE (6 p *)'VARIABLE AP'P'LIES r !E. GR a (MAX. = rr)

IF(NTERI1.LU..i) WRITE( 69*) '
RE6D(5r*) IIRANS
END IF

WRITE (6 r *) ' EN'I EF; I HE LUMPUNE11 1 NUM:'Eti 10 	 WHICH THIS'
WRITE(6v/,) ' IRANSFORMATION WILL BE AF'F'LILD'

WRITI: (6r*)'	 ( E14 1 ER A 114 *1 ER(iLP VALUE )
IF((4TERII.EQ.3) WR1 IE(6v*)'
HEAD(5r*) JCUMF'
L TR2 (I TRANS r JLU11F') =VriL
GO TO .30

Vi,RIi,BLC TF-

ITRANS=1
WRITE(6v*)'
W  I TE ( 6 ► * ) ' IS 1 HEKE i • 1 1 IRE '1 H 61 1 114E 'I R6NSF0RIIA I I I IIJ 111 HE LIEF 11;EI1
WRITE( 6r*)'FOR IHI5 LUMPOWEN!

A-41
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ORIQiN.AL PAGE E`.J

d	 OF POOR QUAL17Y

WRITE (6 r *) '	 EN I Eh	 Y	 1- 1 1H 	 YES LIH N	 FOR	 NO
IF(NTERM.FU.3)	 WR1TE(6r*)'
CALL	 YESNO (N'( )
IF(NY.EU.1)	 THEN
WR i TE (6 r *) ' EN I E H	 I HE	 TRANSFORMA 1 1 U1J	 141 I14HER	 F I IR	 WH 1 L:H	 I H 1 S'
WRITE(6t*)'VAH1AHLE	 n&'PLIES	 r	 IE.	 lv,2v ir4	 UK	 `,j	 (IiAX•	 =	 5)'
IF(NTERM.EU.:S)	 WRLTE( 6v*)'
READ(St*)	 IIRANS
END	 ^F
WHiTE(6r*)'Ei4IER 1HE CUMPONENI 	 NUMNER	 TO	 WHICH	 IH1S'
l'3ITE(6r*)'TRANSFURhAlIU14 WILL	 HE 6PPL1ED'
WRITE(6+*)'	 E14ILM hN	 IN1ERUER VALLIE'
IF(NTERII.EU._:) 	 WFi1IE( 6vA:)'
HEAD ( i r *)	 JCOI1F'
IF(ICOMP.EQ.1)	 IR1(1IBANS r JCU11F')-VAL
I F (ICUt1F'. EU.2)	 I R2( I I RA14S r JC01 P) -VAL
IF(ICOMP.E0.3)	 IH3( a IRANS r JCUMP)=VAL
IF(ICUMP.EU .4)	 1R4(ITRhNS r JCU;lP)-VAL
60 TO 30

L'
C Eif 1 ER	 INPUT FILE NAME
C
3UU WRITE(6r*)'	 ENIEN	 114PU1	 FILE NAME	 (16 LHAHS)'

WRITE(6r*)'	 IHIS WILL	 ME	 IHE	 IWPUT	 FILE	 IU	 (HE
WRITE(6 r *)'	 PANEL 17ENEHA11UN PROGRAM'

WRITE(6r*)'1NPUI	 FILE NAME	 ?	 '
IF(NTERM.EQ.3)	 WH11E(6r*)'
IF(NTLEM.EU .4) WRITE(6P950)
iEAD(5v8lO)	 INFILE
WHITE(6r*)'

L'

C WRITE	 THE	 INPUI	 FILE

I	
L

} UF'EN(UNIT=2rFILE=INF'ILErSIAIU`Si 	 '14EW' )

C
C WHITE FILE TITLE
C

Wh:TE(2r810)TllLE
C
L	 WH I I E OF' T I ONS
C

WRITE(2r8ll) NSLCri*'ISrNUPI

..L311 : 7 01iMAT(lX p I lvlX ► 11r1X•Il)
,U II=1rN"EC
WhITE('?r81-) 14b(11)9NALUB(II)r N W(IIir14ALGW(II)r11S(Ilir

1	 NALGS(11)^ iIJIS ( 1 1 i r NALLi2(II).NALh.i (11) r

2	 IXFLri(^(11)rlllUliE(11)r11R(lI)rIJSEG(II)rWtl l(.fI)
812 FORMA I(1XrI2r 1Xr 11r1Xr129,1X911r1X ► I3r1XrI1r1Xr1''2r1Xr

1	 11r1X r11r 1Xr11r1Xr1171Xr11r1XrIIF1X7A50
END DO
UU lI=l.YNSEC
IF(IMUDE(II).EU.1) lilLN
WRITE(2r813) IUSX(II)rCOS'i(II)rL:LIS^(!li

813 FORI16 1 (.3F 10.`5 )
END IF
IF(N6LGN(II).EU.^)) IHEN
LIU JJ=1rNB(II)

' n

.iM
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K
.10

WRITE(2r814) SSB(JJ+11)	 ORIGINAL rA A: U
814 FOR 11A T (Flo. 'j)	 OF POOR QUALrN

END DO

ENE,	 IF
IF (NALGW ( I I) . E.U..'))	 I HEN
LIO	 JJ-1 r NW (I I )
WRITE(2v815)	 SSW(JJr11)

815 FORMAT(F10.5)
END DO

t END IF
IF(NALGS(II).EU.Z)	 1HE14
UU	 JJ-1 r dS (I I )
WRITE(29316)	 SSS(JJr11)

816 FOKMAT(F10.5)
END DO
EI4D	 IF
IF(NSEG(II).G1.1)	 IHE14
DO	 JJ-1 r NSEG (I I )
WRITE(-r818)	 IEND(JJrll)

818 FORMAI(1I4)
EI4LI	 DO

" E1411 	 I F
IF(ITR(II).131.0)	 IHEI4
LIU	 JJ-1 r I TF: (I I )
WRITE('-r81:)	 11R'*'(JJ+11)rlRl(JJr1l)rTR'-(JJrll)r

1	 TR3(JJrll)r1H4(JJrl1)
FGRMAI (11 r 41- 1U.^j)
END DO
END IF
END DO

L'
L WHITE N ETWORK Uri I A
C

_ LIU K-1 riMET
LEND- I NI- T(,^9K) kINEI ("JrK)
LIU	 J-1 rLLiQ

WHl IE('-'PY60)LU(JHU(Jrl •K) PUUUHUkJr::rKr rL.UUHLI(JrarK) r
1	 STnT(Jr1rK)r51ri1(Jr'^'rK)

END DODO
END UU
ULUSE(UNIT-2)

L EN TER UU TF'U T F .LE. NAMES
Y	 L:

WK11E(69*)'
WH L TE (6 v *) '	 EN I L;i	 UU i F'U I	 F I LE.	 i46ML	 ( 13	 LHAHS )
WRITE(69*)'	 IH1S	 WILL	 SL	 IHL	 U IJIF'UI	 FILL	

.

WHITE(6r *)' 	 FRUM	 IHE	 PANFL GENERAI1UN F'HUGR6M'
WH1TE(&P*)'	 WH1L:H	 WILL	 6L	 USEJ	 FUR	 F'LUI I INU

WRITE (6 r *) '	 HESUL IS	 ANU	 GENERrn I ING	 F'AlJA I H

WRITE(6v*) 	 INF'III '
WH L TE (6 r *) ' UU I F'U I 	 FILE 	 i4ri(1L	 .T

1F(NTERM.EQ.,i)	 WHIlL(6p*)'
1F'r T"-AM.EL1.4)	 WI,! IE(o+y50)
HEriD(:5P810)	 UIFILLI
WHITE(6t*)'
WH 1 I E k 6 r *) '	 EN I EH	 Hri I I:H	 UU I F'U I	 FILE	 Aril1!	 (13	 I;HnItS) '

i
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OF; 4.k,'AL VW-t. :.>
OF p ')Ok QUALM

WRITE(6t*)"	 IHIS WILL bL IHL UUIF'11I FILL '
WHITE (o r A:) '	 F Hilfl IHL PANEL IjENERn I IUN F'H%lUHAl1'
WRITE(6p*)'	 WHICH WILL HL F'HINILU IF 6 L;UF'Y OF

WI;I T  ( 6r *) '	 IHL 1NF'111 AND HLSUL I S AHE L"ESIREU
WR 1 I"E (6 r *) ' UU I F'U T FILE NAME ?

Lf(NIEHM.EC).3) WHl1L(or*)'
IF(NTERM.EU .4) WR11E(6r950)
HEAD(59810) UIFILE2

C
G	 HUN LUMMAND FILE IU ASSIGN FILLS IU LUN S
C

WR1 TE(OUTF'UTrY10) 1NF 1L ► .: J I F 1LE1 rU1F ILE'-
910	 FORMAT(';NASSUN 'rA ► ArA)

STATUS=LIb$UU_LU11I1AFIU(UUIF'U'l )
C
L;	 F'RUURAM ABOR I
C
4UU	 WH 1 TE (OU T'F'U I r Y'L'U) 3
'a -)U	 FORMA I('$LA IRANSF "r11)

STATUS = L I BSDO-LUiliiANU (UU I F'LI -I )
END

C
L
L;

CCCCCCCCCCCC"CLCL LLL:CCCCCLLCL'LULL'LL'CULULLCCL:CCL:L:L LLL:L ULLLLL;LCL:
CCCCC':CCCL:LC:000LL'LCL'L'L' L'L'LLL'LLL  LLL'LL;LLCCCCCCL LLL:I.LLL:(:ULCLULL:LLI-L
tr

L
L

SUbF:OUTINE DEL UUL(la1Urf^SEl:r1L'f1Ur1L'U11F'rVnL+1VALr1EF:Hr1LUi1F':')
L:

L	 DEGULIE L N TERF'HF I `i A14 1 NF'U I S I H 1 i4b FUR
C	 NOEL LUEURL S11HESS
L

L
L;	 F'F:UUHrif1MEU UN 24 MAHLH IYlit' 	 M. C. W1 ! I E

L:

L;
_^...._1:HAHAL: T ER *6 VAHf^Af1 (^'4 i +L;i1U%^^U

LIA I A VAHNAM/ ' NSEU	 r ' Nl1F' I	 + ' NH	 r ' NALUkI ' r ' NW
1	 r ' NALUW	 r ' NS	 r ' NALUb	 r ' 101 S	 r ' 14ALli2

r NALL3,3	 r ' 1XFLAli' • . ifiUUL	 r ' I1 R	 r ' N's (i
3	 r ' LOSX	 r ' L:llS'(	 r " L:USL	 r SSb	 r SSW
4	 r SSS	 •'1EN1,	 +"11H	 r IR	 /

c
_ lEF:H=U

L
L	 iNIJ NUMBER OF GHAHAL; I kHS 114 VAKlhL4 LL NnISE
L;

NL;HHS=U

NLHH=1

UUWHILE (L:MLI(NLHH:NLHP I •NE.' l' .AN U.CMLJ(f4L;HH;(4(;HH).NE.
NCHR=NL;HHt 1

L
L;	 1Nk)ALILI VtWiAML t NOWd-
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ORIGINAL rAC--Z TJ

OF POOR QUALITY
IF(NUHR.LiI.;) IHV14

LLMLI=U

1 UUMF' =U
_iEKK=1
KEIUKN

END IF

ENLI Du
NL:HR=NLHR-1

L	 INVALID VAR I IiLE NAME.
L

_ IF(NLHR.L1.2) !HEN
IUMLI=O
LLUMF'=U

Ltkk=I
KEIURN

END IF

i

Y

L	 LIE I ERr11NE SELEL I EIJ VARIHLE NAME
L

ICMLI =1
LUWHILE tCMG(isNC:HK). ilE.VARrJnri(ILrtilli(i:NI.:WRi)

1CMG=ICi1Dt1

L	 VnK1ArLE NAME 14U1 EOUNU
C

IF(ICMLI.GT.'-'4) IHEIJ
_	 i L;r1U=U

_L:UMF'=U
1cRR=1
KEIURN

END IF

ENLI DO
L
L
L	 CHEEK FOR COMMANDS WH ILH ARE SHOR I ENLI.1 V L RS IO(gb OF 6
C	 SIMILARLY LAHELED LUMMAND
C
L

IF (CMD(1:NCHR) .EU. N5') lt;i1la=:
lF(CMD(1:NCHK).LU- IIK' ) lUi111-14

L'

C
L	 LHLCK FOR NSEC OR 14llF' I
l:
L

IF ( ll:ill.I.L) ..3)	 IHEN
!JI 'Hk'l=tJ^'I-!k

Liu ru .i:j l
ENO IF

L
L:	 LIU'tS VAKINLE Nrmift HAVE AN ARlil.lr'iL•iJl
L

NL:HK=r•JLHKtl
IF kLr1L1 (NCHK:N(.;HR) .EU.	 ) IHEN

IUUMF'=v
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ORIGEigAL Pf'.C.E K:'
I EH8= _'	 OF POOR QUALTTY
HE I URN

ENU IF
L

VnRIAtlLE NfziME HAS AN AHbU(,&i4l
C

NLHK2-NCHht l
_. --^ --LIUWh 1 LE ^ Ui1U (f•1L:Hh'^' : ill;HH1) . i^E . ) ' . A(lU. Cf'iU (WCHH":.' : iJUHR"^') . NE . ' r ' )

NUHH'2'=WUHH2+1

L	 LWVnL111 nHGUiIL t 5F'EULF 1UA I IU(q
C

IF i NCHH2 . G T. 10) T HEW
1UMLI=U
IUUi1F'=U

1EHR
Fit I URN

E `•! L1 1 F

LNLI UU
U
C	 CHECK FUR L IOUH LE nFiLitJliLW 1
C

- IF (L:MU (NUHR2 : NUHR'.- . ELF. ' r ') I HEM
NUHH3=NLHH2
LIUWH 1 LE (CMLI (NUHH i : NI:HR i) .14L*
NCHR3 = Nt'HH.it 1

U
C	 CHECK FOR LNVnL IU hRUWALN I bF'El:1F 1CA 	1 11JN
C

IF (NCHR3.13T.1()) IHL14

- . _-- _. 1LU M L1 = U
IL.UMF'=U
lEKH
REIURN
ENU 1F
EMU 1)U
LNO IF

bE I FIRST  riRuUIIEN I (LiUUbLE nHU(I(* i4 1" 6F'EU 1 F IELO

1^iNCHH3. GT. 0) 1HF-14
NLHR'2=PIUHh-ltl
.NUHR3 = N( HK3-1
IF i NUHH3 . EP . NUHH ') I HEN
Htnl: (Ci1L1 (NUHH^': NUHH^) +YUU) LULIMF':'

E  SE

REriUiUMU(NCHH^':ilUHRi)+ Y11) 1 UUMF'2'
r i q ll 1 1-
tJCHH':'=NCHR''2-:
EMU IF

L:
l:	 INVnLil) nHliUi'iEi4l H!'LUIF 1Lal IUfJ
L

_ IF ( W-HH2-NCHK . LE. 1 ) I HEN
IGMLI=U
1LUM;-'-U
iERH

.*m
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•	 j.

w

NL I UHN

ENL1 IF
L
L	 lit I CUOPUNEN I NUf1bEH
L

NLHH2= NCHK2 -1
NLHH=NUHR+1
lr(i4LHH.EU.i4L'Hh2) lHF-0

KtriV (LOD (NLHK : NUHK) r YOU) 1 L:Uf/F'
YOU	 FUKMAI c11)

LL6L
FitnU(l(1U(i^ijHh;:ilLitK2irYlli 1LUMP

Y l 1	 r Ui^'iiA r (1'2 )
LAID IF-

L

OF POOR

L	 1 t5 I F UH F'KUF'EH L:Ui1F'UNEN 1 K614Ut
L

1F(lLilu.NE.24) 'HUR
lh( 1L Uf1F'.lsl.ilStL.Uhi.11Ui1F'.Ll.v) 1HE14

ILMU=U
1L:UMF'=U
IERK; S
Fit 1 UHN

t ill; I F
LL_5t

1F(1LUMF'.Lii.-4.UK.1LUf1F'.L1.1) iHti4
1LM1)=O
1L;UMF'=O
1tKK=S
HE I UKN

LiJl1 IF
ENLI IF

L
L	 ULLULIL VnLi 1VAL
L

aUl iJL:HK"^'=ilL;HFi'2+1
LIUWHlLt ^li1U(fJl HK:':iJLHIi"^) . iJt. _ )

NCHH'-). NCHH2+1
IF (fJLHn ' . Li I . 2(-) I HLN

I LL:f•ILI-U
1 l.Ur1F'=U

`	 1thK= 4

Kt 1 ul (N

LNU 1!-

EN1.1 LIU

iJLHK2=IJL:HK2t1
c	

L

L	 Uti KU^L VnLUL
L;

1F (LL i1U . tLl . 2i i Ktrill (Li1U fdLNK'2: 2J) r Y "21 i VnL
Y21	 FORMA  F'o:Ji

1rti1Li1U.Lit.1^.nFJU.11:ill^.l_L.21) KtnU(li1U(fJl;HK2:2U!iY21i VFIL
L
L .	 lit I 10 1 EULK' VnLUE
L

IF	 lLiiU.Ll .loi F(F illil:ilU((!L'HK'2:'2vi rYiO) 1VnL
13	 FURmh I ( bN r l i )
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OR!GiN,,AL mc-, ic !j

OF POOR QUAL"

IF ( I LMU.0 I * 'W.'l .614LI. I UilLI.L 1 .24) KL6Ll(UilU((4LHH-';':'Q) PY..iO) 1V6L
L;

KE 1 URN
END

L
C SLIBROUFINE YESNU
L;
L
L;

L F'HULiHMMMER; M * C * W1  I
c
U YESNU KF-6LIS I HE USERS ANSWER i U A UUES I IUN (E1 !HER 	 (F UK'(ES)
G	 N ( F UK NU) ) v UK U ( F 

UK 
UUI I ) hfQ SENDS (1 1 p v,UK -1

C FOR ( v id, UK U ) P bALK I U I HE CnLLiNU HUU I INE .
L

N	 - 6Lr'H6i4UiiLRIC NU
c N	 - NUMERIC itNSWEH(l 

UK 
0)

c I	 - 6LF'Hh(4UMLKIL. (ES
a .	 L YN	 - USER hNSWER lu UUL6110N

L; 0	 - riLF'HAN(.1(1LKiL UUIl
c
c

bUbKUUlINE '(ESi'4U((4'()
L;HhRALTER'*l 04P
NY =0

L;
u	 IFIL ANSWER fU lHL UUEbIILN IS HEAD
c
10	 KF-61)
800	 FGSIIAI(h)

L	 N'i bil I  0 IF 6NSWEH IS AU

NO)THEN
A Y" U
VU 1  3Lio

Li4ij IF

L	 N'f SLI fU 1 It hNbWFH IS YES
c

IF( o'N . ELF. '( ESi I HER

Liu I  3uo
END IF

L;
u	 N'l,=-1 IF hNSwLR IS UU1

IF i14.EU. Ll' ) I HEN
NY- -1
bu I  3!ju

END il-

L	 IF f vN ,? UK U IS NUT LNIEKELIP '04 rlUbl bE INPUl ribhiN
c
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ORIG;NAL PACS .13

GhLL 8ELLL	
OF POOR QUALIV

WHIiE(6PYOO)
Y00	 F UR(1n T( ' 1 LIU OU I UNLIEF^S 1614LI ! ! ! ' r i r

A F'LEnSE EN I ER '( (F OR '(E^j ) r UR N (F • OR NU)
Vo TO 10

3:i0	 RE I URN
END

G
c

.CCCCCCCCCCCCCLCCCCL'CLCCCLCCCCCCCCCCLLL;L'CLCLCCCC:CCLCLLCL'CC:L:LLLC
CCCCCCCCCCCCCCLLCCCCCCCCCCCCCCCCLCCCCCCCCCCCCL'CCCCCCCLCCCCCCCC
C
C

SUBROUTINE BELLL
LOGICALA(l BEL
BEL-7
WRITE(6r100)BEL

100	 FORMAT(' 'r61)
RETURN
END

C
C SUBROUTINE H4014
C

C
C SUBROUTINE H4014 CHnNGES THE Sl^E OF JHL LETTERS PRINTED GUI
C TO THE TEKTRONICS 4014 TERMINAL.
(:
C PROGRAMMER: R.A. LUX

_	 C
C 1401MENCLATURE :
C

}	 C 1,4I1	 - SM6LL LETTERS
L' NM	 - MEDIUM LEI 1 ERS
C 114U	 - LnRGE LETTERS

b	 C MUD	 - CUNIRUL 10 DETERIMINE WHri _f {'(P 1S DESERVED

C	 0
C	 1 - ilED1U0
C	 2' - LnRLiE
C

r,	 CCCCCCCCCCCCCLLCCLLLLL;LCCCCCCCCCLCLLLCCLCCCCLCCLCLLCCCCCCCCCL:LCU
r_

SUBROUTI NE H40 14( i (0.11
DIi1F_NSIOiJ iJU^3irid(1('.!)riJll(2i	 i

LOGICnL*l NUr N11*1 r N0*1

C Lr)RGE	 ESC r 9	 i
C

DAT6 AJi 27r57i
L'
C SMALL	 ESC r

F	
D A TA ND.,'27v 9/

f..	

r

C OEDIUM FSCr:
C
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IF(NUD.EQ.2)THU4
WRITE(6 ► 100)(NU(1)r1-1 ► 2)

100	 FORMAf(1Xr10061)
E14D IF

C
IF(NUD .EQ. 0)THEN
WRITE(6 ► 100HNLI(1) ► I-15,2)
END IF

c
IF(;4UD .EQ. 1) THER
WRITE(6 ► 100)(VWI ) ► I-1 ► '2)
END IF
END

OF "R QUALirf

r n

I =

IM
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A.2.3 Code For Program MOD'PY

The following pages contain the code developed for the lMOD3D subroutine.

t

F
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I
	 OF POaR QUALrN

C
C	 ROUTTIIr_ mnnF •r :,I _I IIWS '(HF IJFiE,M{ Il.) I:HUII:;E
C	 A GEOIIE WY 110DIFICAT ol. 1 RUU,1114E.
C
	 r n

CHARACTER*4 INF'I.II
C
C	 GET TERMINAL CUUE
C

STATUS=LIB$GEI _F(IF;E.ILiiJ(1!4F'JI v ri4)
READ(INPUTr900) NTERM

900	 FORMAL (I I )
C
C	 LIST CHOICES
C
10	 WRITE(6v*)' EN I ER UOI)E FU;; RULS I I NE TO BE SELECI ELI '

WRITE(6v*)' 	 EWER 0 TO ADURI'
WF;ITE(6#*)'	 '
WRITE(6v*)' 	 1 - POINT BY POINT MODIFICATION'

C
IFMTERl1.E0.3) WR1TE(6r*)'
READ ( r * r ERR=10) I I1ETH
IF(IMETH.L'I.O.OR.Il1ETH.GT.1) GO TO-10
TMETH-IMETH+1

C
GO TO (90 ► 20)+IMEIH

20	 CALL 11OD3D (NTEkl1)
GO TO 100

90	 WRITE(6+AI)' MOUFY ABURI'
100	 CONTINUt

END

.4j
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OF POOR QUALfiYSUBROUTINE  	 ilUU.iD (N1 ERi1) t
C
C 0OD73D	 ISi A SUBRUIl	 INF	 10 M(WiFY THREE IJIMEWSiHNAI.
C GE0ME1RY F1LHS UN A POINT BY POIN't 	 }tA:i]S
C
C PROGRA1111E 1)	 :.'.3	 MAPCH	 1982	 HY	 11. C .	 W T'11 F
C
C REQUIRED SUBRULH UILS
C
C CHi IGE
C RECNU
C LIBRARY SUER
C
C

DIMENSION	 COORU(:O OPrit 60)r11JE1(?,r60)?ILHi4Ui6O001..i
CHARACTERMIJ NAMrNI11(6U)*6Ur111Lf:*80

1 rPUINT*6r0UTPUI*lU
LOGICAL*1 EX

800 FOR11A T k I 1 )
C
C GET FILE NhIlE
C

WRITE(6y*)'	 E14ILH	 FILE	 NallE	 IU	 BE	 ilUU1FIED'
IF(N1ERIl.EU.6)	 WRIfE(6t*)'
REAL (5v ' (A) ')	 14AIl

C
L' REriD	 I14	 FILE

C
INQUIRE(FILE=NAMrEX1'il =EX)
IF(.NOT.EX)	 THEN

WRITE(6r-i:)'	 FILE	 'rNAMr'	 DUES	 NOT	 EXIST'
MP=1
GO TO 100

END IF
OF'EIJ (U1JIT=1 r F 1 LL =IJA(1 r S1 AIUS = ' OLD ') J

READ(1r96)	 TITLE
965 FORMAT(A)

DO	 I:-1.60
HEAD(1r95rEiJD=IS) I1JFT(,3rK) r1WE'I (:_'rli) riJTII (K)
IHET(1rK)=K

NPET =1:
9GC FORMAT(2I4 ► A)

LEND=INF1 (''r VI) *INET(39,K)
DO J-1rLEND

READ(1 r960)COURII(Jr 1 rl:) rCUUF;U(JvL''rlt) rCOORU(Jr,3rl<)
960 FOF:(lAl (;: V20.;.r )

E 14D	 DO
END DO

1- CLOS'C(UNIT-1)
L'
C RECORD POIOT CHANHEj_L

NCHNG=O
20 NCHNG-NCHNU+ 1

l'F(N I ERM.EU.Z)CALL	 H3U14(0) 1
kii L 1'E (o r	 )	 EN i ER' POINT	 NUMBERS FOR CHANGE:'
WRITE(69*)'	 ENTER	 • (.I'	 WHEN	 FINISHED'
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urtluviAL F il-GE M

OF POOR QUAMN
C

ENTER POINT 'A' SPEC IFICAI)ON
C
1	 WRITE(6r*)' EwTE.k (UMBER FUR PU1N'I 6'

IF(NTERM.EU .4) WHI lF(6PY i0)
?50	 FORMAT (i )

IF(NTERII.EQ.3) WRIIE(br*)'
READ(3r830)PO1N1

830	 FORM6T (A )
IF (POINT (1:1).14E.'U') 1HEN

L

L'	 DECODE VARIABLE 'PU1N'1'
C

I=1
DOWHILE (POINT(1:1).(&.'-')

I=I+1
IF'(I.GT.3) THEN
WRITE(6v*)' INVALID F'U1(4 -1 SPECIFIL:A1101-1'
GO TO 21

END IF

END DO
II=I-1
III=I+1

READ ( POINT (1 : 11) r 840) I CHI .1G (14LH14L; r 1 )
C

t=III
DOWHILE (F'OI14T(1:1).1&.'	 )

1=I+1

IF(I.GT.6) THEN
WRITE(6ra:)' INVALIL' F'UINI SPLL:1FICA11014'
GO TO 21

END IF
END DO
IF(I.FQ.III) THEN

WRITE(69*)' INVALID PUINI :iF'EC1FlCiillUN'
60 TO 21

LrID IF
IE-I-1

READ( PO INT(IIi:IE)r840)1CH(-M(N(:HN(ir )
C

C	 ENTER POINT 'B' iF'FClF -iCAf 1LIN
C
CC	 WRITE (6 r * ) ' EN -I ER NUMBER FOR PU 11 .11 B'

IF(OTERO.EU.4) WR11E(o ► '>3U)
IF(NTERO.E0.3) WK1:L(6f*)'
READ(lJr330)F'U1Ni

C
C	 DECODE ':r-RInBLE 'F'UIi-1I "

C
I -1
DOWHILE (F'OI(1T(1:1).i1E.'-' i

1-1 +1

IF(I.GT.3) THEN
WRITE(6r*r' INVALID POINT SPEL1FICA1Il)(4 -
Uu TO

END IF
END Ito
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M W, I

Or' POOR Q':'ALri

II=I- 1

iII -I+1
RE6[1(F'OINT( 1:11 ) 9840) 1LHNU(NLHNUri)

1340	 FORM 1 (I 4 )
C

I=IIT
DOWHILE (POIi4T (1 : I) . NE. '	 )

I-I+1
IF(I.GT.6) THEN

WRITE(6v*)' INVALIU F'U11J"1 SPEL'1F1LATION'
GO TO 22

END IF
END DO
IF(I.ELI.III) THEN

WRITE(or*)' INVALID F'U114T SPECIFIL61101.l'
60 TO

END IF
IE=I-1
READ (PO Ii4T (III :) E) r 840) ILH(4(i (1JLH1JU r 4 )

C
l:	 EN TER CHANGE MUUE :iPELIF ILA 11UN
C
2.3	 WRITE( 6r* )' ENIER LHhNUE LUUE'

IF(NTERM.LU .-1) WEIIE(6vY50)
IF(NTERI1. EQ. 3) W1iIIE(or
REnU (;j r *) I CHNU ( NI:HNU r a)
IF(ICH14G(14CHNUr:j) .NE. 1.ANU.ILHNG(NCHNGtr ).1JE."2.6NU

1 .ICH11G(NLHNU+;^). NE. ;:.611U.ICHNG(NCH1JUr:.r).A.4) IHLN
Wk I l E (u r 'w )	 AL.:U` 1 6 BLE CHANGE CUUES AIDE
WRITE(or:i:)'	 1 - MUVE F'U1NI b 10 PUINT n'
WRITE (o r %1) ' 	 2 - i1UVL bUl H PU IN I S I U 614 nVEF:6GF VhLUE
WRITE(6r.1; )'	 ,i - f1UVE FUINI ri IU POINI b
WRITE(6v*)'	 a - SPEL1F• '( 'JnLUE FUR bUIH PU1NIS'
uu Tu

END IF
C
C	 ECHO CIihilUE FUR LUIIF IK061 1UN
C

LJR I TE (6 + *)	 1 HE H'E OPUSEU CHANGE IS'
WHITE(6v*) 	 FUINI i; -	 rl CHNG^iJCHiJGrlir'-'r1LHi^I;(idL;HtdUr2i
WRITE (6 r *)	 F'U 114 I b =	 r 1LFiNG % i-ILHNU r„) r ' - + 1 LHNU (NLHNU r 4 )
WF: T TE (6 r :1:) "	 CH(,MiE COUE - ' r 1 LHNU ((4UHNU r :j )
WHITE( 6v*)'
WhITE(6v*)' IS THIS CORKELI'!"
IF^NTERII.EC1.4) WkllL(a+YSO)

U6LL i ESNO (N'( )
IF (14'i .EU.0) UU IU 21
UO TO 20

LAI IF
NCHNG-NCHNG-1

L
C	 FEkFORO CH61IGE :EUUEi10E
C

L:nLL CHNGE(ICHi1G+idCHidUri^NE( rC:CI(.1F:Ur1idETri^TEF:PirIEF:F:i

C
C	 F:ECOF:D GEOMETRY t:Hj':4UES
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urllh^ilAL i = r.`.:r ^:^^

OF POOR QUt'LrN

C
IF(NCIANG.GT.0) THEN

Wf; I f E (.i +.K) ' DO YOU W 1 SH 10 ELL;URD GEOi1ETF;'( GHANUE '
IF(NTER0.EQ.4) Wh1TE(6vYj0)
IF(NTER0.EQ.3) WRITE(6v*)'
CALL_ YESNO (14Y )
IF(Wo'.EU.1) THE14

CALL hECi4G (COUhU ► NNE I ► Ii4ET v NTER t1 ► (4A(1 ► 1 1'I LE ► iJ I 1 I )
END IF

END IF
C
100	 WRITE (OUTFU I ► !'4G) t1F'
Y40	 FOR11A 1 (' it i RA14SF	 r 11

hF TURN
LNLI
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yT^

^iUBF:UUIlilt. UH0IjL iILHi•UPO L O lir iJOE I rI:I II l hll r Iil EI r iI IEF:i1 r1 ERF:;
l:
L:	 OIIULI•'i IJOE OF: ii IiF:1111F' IA Fillill -3 11) n	 IHF:F:.F
C	 GIMEllblONAL (1UlIEL

C	 PEIJUR61111ED	 a liAF:C11 r 1';8'. 	 E Y 11 . L. W 1'I • I E
C
C	 FUF•: USE WITH F'RLJGRn11 11l II).ill
C

1.1111EN5IUfl 1CHF'Gici000 +v) r000RD(':' U')r iroU) r1NE1 (,:roU)

LERR=O
L'

C	 LLIUF' l HFi1JUG!A NLHh11i L:HhNGES
Ir

UU 1=1 r NCHNG
C
C	 FLNLI 5F'ECIFIELI ilE::Jllhli FUR F'UI141 n
C

,Jn - 1

LIUWHILE (ICHllli(1 r 1). NE. INLI':1rJ.^-)
Jn=JAt1

L:

C	 mi I WUFik NU f FUUNU
G

LF^Jn.Gi.NNEI; IHEP
WR 1 1 E ( o r Vii) ' POI N1 CHANGE EP HOP UN U iIIUE OU . ' r 1

WR I f E (o r -{) ' NETWJF: Fl ' r l CHNG ( 1 r 1) r ' 1401 F UUNLI
WF:i I F (6 v *) ' CHri(JUE riHUR TED '
LEEK - 1

GO IU lUU
Ei lu iF

Ef111 UU

C
C	 F IND PUS1 f ION OF F'UlN 1 ii 1Fl LuURU

C
ilsl:IF'n=U
LL iIU - Jh - 1
LIU 1:,- ItLE0D

i1^It1F'i -WSI,IF'ntll•IE I (:'rli>a:li^El (.irlii
L1J11 LO

L:
L	 F'Ulfll OUT FOLINU
C

1F ilCH(W(lr*).LiI -INE.1 (.'rJn)*1NE1 c,irJn)> IHEN
W. -' 1 !L"• r c*	 Enht lht LIN I -H614(iE OU .	 r 1

WR I I E (o r * ; ' V111111 I II UEX OU I OF H11Uh11),i '
WkIIE(cr*	 UWiN1iE nH1IF:IEU•
IEF:F:-1
Liu I U 100

ENU IF

il',^It1F'^i- f•151'.l F'n t1LHi1G i I r te;
C
u	 F1ilLI 6PECIFIEU A IWLWK FUR P13I01 H
C

JN-1
LIUWH1LL NICHNIi(lr.i).A—li*IilpJb))

JN-,Ilitl
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ORIGINAL PAGE IS
OF POOR QUALITY

L	 NE I WORK iJU T FUHNI)
L

1F (JH.UI.N(dEl) MEN
Wk 1 I E (o r *) ' PU 1 iJ I L:HnNUE EHRUF. 1114 L:HANUE NO. ' r 1
Wk 1 1 E (c . *) ' NE I WIIHK	 r 1lalWli t 1 r i) r	 IJU I F UUN11'
Wk 1 I E (o r *)	 CHANIiE	 AHOR 1 F 11'
1ERR=1
I;0 TO 100

END 1F
E1JU UO

L
L	 FIND PUSI TIOH OF F-01 0 1 N Iii I,OOF;L'
L:

i^SiKiPH=O
LLNLI=JB-1
LIU K- 19LEND

id51:IRH=IJSI:IF'B+1NE1 t':!rK)^:IlEI (,irlC)
E 14 LI 00

L
L	 F'U I1J T NUT FOUND
L

1F(1L Hi^li<lr4). Lif^1Wk.1(:_'rJkf)AlIJEI(.irJlS>i IHE14
WRITE ( 6 9 *) ' PO i N I LHAM+. F HHLIH UP UHr,NUE NU. ',I
WPLTE( 69*)' P UINI INDEX UUI 1.11- HOLIMIS'
Wk i TE (o r *) ' LH61J1[4 AHl lk I EU '
[ERR-1
I;U 10 100

ENU I1=

i4SKIPB-NSKIPB +1L:H14b 1 ► -)

C
L	 F'ERFORII CH6NL3E ril;L;IIH1IJNIi 11.1 l:Hril\ iL 01JUE
c	 SPECIFICnTION
C

UU 10 (20r40 ► o0v8(0) r lLHNIi(1 •:j)
c

Wk11E(69 i:)	 'LAVAL 111 LHr: FIJUE ODUE SPF-L1F LCriI1LM"
Wk  TE:or i i ' CHAN'tiE M!. ' r 1
WRITE( 6v 1 > ' I:HANUE 6 BUR TE11
IEF;R-1
UU I U 1J()

L
L	 iIUVE F'UI T B I 	 F'UIN	 n
L

!	 ^0	 UU L-1 r.i
LUUkD i i4SK IPB r L r J  ) =L:UHHD ( NSk I F'ri : L r JA )

EIJI! L!0
IJU TO 100

C
L	 ilU'.'E BOTH FU IN I S 111 AN AVF F;6GE VALUE
L
iU	 Xri'.'E=I COOT;LI(N5K1F' nrlrJn)+U OUR U(NbKIF'H91rJH))i'^.

i	 (ri') E= cL.UURU(NSKJPr	 -3 r..lA)+L:UURLI(N LZ: KIF'NrJrJH) )i:'.
ZhV E = tL: UURD(ObKIPArJr .Jr'.)+L;UUKLI((VoKIF'NrorJb) )!'J.

C
L:UUhU ( NSK IP6 r 1 r JA ) =A61A
L:UUI.0 (14SkIF'E+r 1 r JH ) zAAVE
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I.;UU:ill ( N5K 1 F'n r "J r JA ) =Y nVE

CUUF;D(N5!(IF'B+'_'rJt+)='(6VE ORIGNAL PAC'. FS
CUUF:U(WSKIF'n+JrJrN)=iAVE

OFCUUKU(NSKIPN+.JrJN) = ZAVE POOR UAL"Q
60	 10 100

L
C ?LOVE POINT n TO PUIN I	 H
C
60 DO L=1+o

COORD ((4SI:; Fn r L r JA) =0008 D (NSIC I F'H r L r J)4 )
EI4D	 DO
GO TO 100

C
C SPECIFY VnLUE CUMMUN TO BOTH POINIS

G
130 WRITE(or c>'EWIER X+YrZ VALUE FOR CHfN(**	 N(1.	 +I

IF(NTERII.EU.a)	 WR1IE(6PY50)

IF(WTERM.E rl.3)	 WRIIE(o+(;)'
950 FORMAT(/)

REnD(ir*rERR=80)	 XAVE+YAVE+ZAVE
COORD(14SI\IPn+1r JA) =XnVE

COORD(NSKIPBo 1	 JB)=XAVE
GOORD(NSI\IPAr2rJA)=YAVE
COGRD (NSK I F'B Y'—'v J$ ) ='.'AVF_
COORD ((JSK I PA -; ► JA) =LAVE
COORD(14SKIPBrJ+J8)=ZrWE

100 CONTINUE
END DO

RETURN
ENEl

FORTRAN STOP
i

a
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ORIGINAL -i

OF POOR

SUBROUTINE REC14Ci(CUOFil1r1414LI rIt4ETrNTERIIrIt4ftl4r l I
C
C	 RECORD 3—El GEOMETRY CH614GEfS 114 A F 1LE
C
C	 PROGRAMMED 23 LARCH 1Y82	 M.C. WRTTE
C
C	 FOR USE WITH PROGRAI-S MOD31)
C

DIMENSION COORD(200r:3r60)r1NET(3r60)
CHARACTER*3 COI i r I NAM* 13 r NWNAI i* 13 r 14 1 I f (60) *60 r 1 DUf i)^2

1 +TITLE*80
C

WRITE (6 r *) ' REPLACE FILE OR CREAI E 14EW F 1 LE r ( REF r NEW) '
IF(NTERPf.EG.4) WR11E(6+950)
IF(NTERM.EQ.3) WR1'IE(6r*)'

950	 FORMAT(/)
READ(5r900) COM

900	 FORMAT(A)
IF(CON.EQ.'NEW , ) THEN
WRITE(6 ► *)' EN1ER 14EW FILE NAME (13 CHARS WITH EXTENSION)'
IF(NTERM.EQ.4) WHI1E(6P950)
IF(NTERM.EQ.3) WHIIE(6r*)'
READ(5Y 900) NW14P.M

END IF

R	 1

If

C
C	 OPEN ORIGINAL FILE
C

IF(COM.EQ.'REP') 1HEN
OPEN(UNIT=19FILE=1I4Ai4rSIATUS='01_1;" )

END IF
C
C	 OPEN NEW FILE
C

IF(COM.EQ.'NEW') 'THEN
OPEN (UNIT=2rF1LE=f4WNAt4rSiAI US=-NEW')

ELSE
OPEN(UNIT="+FILE=If4riM p SlA{CIS='14EW' )

END IF
C
C	 WRITE INTO NEW FILE
C
C
C	 WRITE FILE TITLE
C

WRITE(2'r900)i1TLE
C
C	 WRITE 14ETWORK DnTA
C

DO K=1rNNET
910	 FORMAT(14714rA)

WRI (E(Zr910) I14E', (3r1\`) c 1KT(2vK) rIgTIl*(K)
LE,4D=INET(3rV:)*li4E f ::?rK)
DO J=1+LEND

WRITE(2r9'-0)CUUkD(Jr1rK)rCOORD(Jr2rK)FLOORD(Jv3vli)
920	 FGRMAT(3F20. )

END DO
END DO
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ORIGINAL	 M
OF POOR QUALIT1f

100	 CLOSE WN I'I = )
I F (COM . EQ . ' ;EF") I HL14
CLGSE(UNIT=1 ► D1SP 'DtLE'lL')

END IF
C

	

	
s

RETURN
END

FORTRAN STOP
3

I
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A.2.4 Code For Program CHEFIL

The following pages contain the code developed foi• Zhe program CFIFIL.
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i
i A=

ORIGMAL s f, 	 ^•

Off' ROO^C ^'

C

CREr IL CREATE6 A PHEL111INARY	 IiEU19E
. I H
,(	 FILE

C FOR	 Ii*, 11 i	 1H	 I HE SMITH-HESS GEU11E I R'( PANEL1146
C PROCEUFUHL
L

CH6HACTER*4 114PU 1
C
L' GET NTERH

C
STnTUS=LIBSGE1-FOHE1Gi4(Ii'4F'UI PYN)
RE AD( I N UT r 900)	 WI E- HM

900 FORMA I (11 )
CALL WRTCOW141 Ek14 )
END

C

el

k

d
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ORIGINAL PAGE IS
OF POOR QUALfr I

C
SUBROU 110• ' WK l (:U14 (WTERM )

c
C THIS	 ROIJITNE	 Al LOWS	 IHF	 USER	 11) SELF-Cl	 THE 0ETH(10

S BY WHICH HE.	 WISHES	 10	 CONSIR(JUI	 A PF:ELlMlNAF,'i
C_ GEOMETRY F 1 LF
C
c
10 WRITE(o+*)' E-NlER	 THE (;DUE	 COHRESF'UWDING TO THE MEI MID '

WRITE(6v*) ' THAT YOU UESIRf '
WRITE(67*) EW1FR	 IHE_	 WEGAIIVE	 JF	 THE	 CODE	 '10	 C(I(J'IINUE'
WRITE (6 v *) ' A F'RFV I OUS 6LOMEI RY DEF I N I I I OW '
WRITE( 69*)'
WRITE(69*)' 0 - AHOW
WRITE(6v*)' I	 -	 POINT	 BY	 F• l)li4l	 UAIA	 FWIRY'
WRITE (6 w *) ' :_'	 1 NI ERACT I VE COWF I GURA 1 1 ON
WRITE(o + * j' DEVELOPMEWl '
WRITE( 6v*)'

C
C READ METHOD CO)*
c

IF(NTERM.EO.3) WRIIF(6v*)' 	 '
IF(IJTERM.EQ.4) WRITE(6+950)

950	 FORMAI(:)
READ ( 5 + :i:+F_RR =1v) 1COD
IF(ABS(ICODI.G1.2) GO '10 10
IF(ICCIU.F-U.0) GO TO 100

r_
C	 EXECUTE DESIRED MFIHOIJr

GO TO 40+3i;) ► AE;S(1CUU)
GO TO 10

C
c	 IWF'IIT GEOMETRY PO 1 W f I;Y PWI W l

r
4k0

	

	 CALL PTBYPT ' Nl F kil v ICOII )

RETURN
c
C	 TWTFRACTT'JEL1' l.:(IWS1 R(.ICI 1 HI- (,01-* 1(ilJRA I TOW
C--
30	 CALL TWCON NTER11,ICOD)

I.. RETUR14

r CBORT GEOMETRY DEFINITION
C
100	 RETURN

FND
c
C
S
_CccccccccccccC(;(,(;(.:(,U^ccccccccccccccC.:C:(.:(.:(:I:CC:c(,(,L'L(. CCCCI"Cccccccccccc
CCCCCCCLLCCC'LLLC:CCCCCCCCCCCCCCLLLLLUCCLL'L'CCL'LCCCCCCCCCCCCL:',C.CCa.:CC:
c
c
c

SUBROUT T.NE PTB'(F"l (iJ I ERMv ICOD )
C
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ORIGINAL PA ,c': F.J.

OF POOR QUAL sY

C	 GENERA i F CONE I GURA 1 I HN IiE UI^iF .f 1;'( FILL by

C	 A( CEPTING POIN1 HY FOINT INPIll FROM CIHFh

C
CHARACTER* 13 F'F IJA11E ► NE.1 NA11(61) *60 ► TITLE* 30
DIMENSION COORD(40U ► 3 ► 6O)r114E'f(L'r60)+IST6T(400 ► ::'r6O) rN WAKE (01 )
LOGICAL*I EX
NNET=0

C
C	 ENTER PRELTMINARY 6EUML I R'( FILE NAME
C
10	 WRITE (6 r *) ENTER F'REL 1 M TNARY ULUMEI RY FILE NAME (16 CHARS)'

IF(NTERII.E0.3) WR1fE(or*)'
IF(NTERII.FU.4) WRITE(6Y950)

950	 FOPMAT(i)
READ (5 ► 905 r ERH=10) F'F NANE

I1,

C	 IF AD DING TO AIJ EXIS1 ING FILE
C

IF(ICOD.LT.0) 'NEW
1I4(IUIRE(FILE=P' -f4A14ErEXISI=EX)
IF(.NOT.EX) THEIJ

WRITE (6 9 *) ' FILE DOES NU) EX) S"I '
GO TO 200

END IF
C
C	 READ FROM EXISIIN6 FILE
C-

OPEIJ(UNIT=I+F 1LE=PF1JA(1E ► SI AIUS='OLD' )
READ(1r965) TITLE

965	 FORMAI(A)
DO K=1 x00

READ( 1 ► 95;irENU=1:j)1NEI (':'+K) r INET( 1 ► K) vNEINAM(K)
NNET=K

955	 FORMAT(2I4+A)
LEND=IiJET( 1+K)*I1JET(2rK)
DO J-1+LEND

FiEAD(1+900)CUIIf^U(.J+7.+Ki+CUURU(Jr2 ► KirC1JC)kll(,l+,i+I^) r
2 ISTAT(J+1+K)r1SIAr(J+2 ► K)

960	 FORt1AT (3F20.5 + 1 X ► :.'.I 1 )
END DO

END DO
15	 CLOSE(UNIT=1rU1SF'='ilELEIE')

ELSE
C
C	 ENTER A FILE TITLE
c
.10	 WRITE (or *)' ENIE.R A DESCRIPI1VE FILE I1ILE. (80 CHARS)'

IF(NTERf1.EC1..;) WkCIE(0+*)'	 '
IF(N1ERM-LG.4) WRITE(699'50)
READ(5+965+ERR-20) I1ILE

END IF
1:
C	 WRITE USER INSTRUCT IU1J5
C_

WRI TF_(o+*)'	 piif.r.ring netwurk. data.'
WRITE(0+*)'	 Frli.pr 'LIIJI'I' wileri fLnL-0 .16-11+u! "AHUHI"
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OF POOR QUALITY
WRITE(6r*)'	 to ternriuidt"- 1-ru(_e^.1rr.^rr^'
WRITE(5r*)'
Wi;ITe(6,*) '	 enter -999. r-YYY. r--YYY. Lu cur • r ect titr_ Lme„1jI.C1-=I
WRITE(6r*)'	 s=revir.^os r-tr1 rs'

C
C	 WHITE(c+*)' DO YOU WISH el[IDI110MAL INVIIRMA4100 ?"
C	 IF(NTERM,FU.3` WRITE(6+:1()'
C	 IF(NTERM.E(l.4) WIilIE(6ry'-j0)
C	 CALL YESNU(NY)
C	 iF(NY.EO.1) IHFN
C	 WRITE(6r*)
C	 WFiITE(69,*)
C	 WRITE(6+A:)
C	 WRITF_(6+*)
C	 WRITE(6r*)
C	 WRITE(6+*)
C	 WRITE( 6r*)
Cl	WRITE(69*)
C	 WRITE(6r*)
,;	 WRITE^6r*)

L'	 END IF
C_
C	 E0 TER NETWORK: IIILL.
C
40	 WRITE(6r*i' E141FR 14E1 WORK: TITLE FOR NE (WORK* M). 	 +141-IE1+t

[F(NTERM.EU.3) WRI'IF(6,*)'	 '
IF(NTERII.EU.4) WRITE(6r950)
READ(5r965rEF:R=40) NE1NAM(NNET+1)
IF(NE114A11(1414E1+t)(1:1).EU.'A') GO TO 200
IF(14ETNAM(NNEI+1)(1:1).EU.'0') GO TO 100
IF(NNET.EQ.60) IHF14

WRITE (6 r :R) ' MAXIMUM NETWORK CUUN I EXI,FE)]F D '

130 TO 100
END IFr

L'	 EOTEF: [NET
t;
i0	 WR I TF_ (6 + *) ' EN I ER NUMHER OF P011-1 1S PER t:LILUMN '

WRITE(6r*)'	 FUR NETWORK '+NE1?JAM(NNET+1)
IF(NTERi1.EU.6) WRI IF.(6r*)' 	 '
[F(NTERM.EQ.4) WRITE(6+950)
READ (5r K+ERR = 50) I14L1 (2ri4Nl•_T+1 )

C
55	 WR I -TF_ (6 + *) ' E14 I ER 141JI18EF: I IF CUILLIMNS

WRITE (6 r *) ' 	 FUR NF I WI IRK	 .1IETNAM ( NNE. I +1 )
[F(N1ERM.EQ.3) WF;] IF (h+*)'
1F(NTERII.EL1.4) WHIIE(6+950)
READ (5,*PERR=U':-,'. 114ET( 19NNE1+1 )
WRITF_(6r*)	 E14IFH () [F 1*1WURV, '+NETIJAM(NNEI+1 )r'
WRITE (6 + *)	 15 A 140141.1 F T 1146 COMPONE14 1
WRITE(6r*)	 '
14;1TF(69*)	 ENTER 1 IF I4E'IWORK 	 .(4F -1 NAM (00L.1+1)+"
WRITE(6+*)' 15 :i LIFTING COMPM*141.'
WF:ITE(6+*)	 EN1ER 0 UP 1 '?
READ(-ir*) JSTAi
WR1TE(6+*) '	 '

f.; IE TCK=-1.0. 0
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OR1GIPr:,L
OF POOR QUALTiV,

[ F (JS VA T' , E_CI . l) I likil
WR [ TE (6 i, a:)	 DO Y(ICI WISH 10 DEFINE. A Wril i k
WRITE (6. A:)	 F OK MIS UUMPONEiNT
WRITE(69*)	 ENTER YES OR IJ(I
INETCK=—lU.0

CALL YESNO(NY)
► F(NY.E0.1) THFN

X13	 WF: T TE (6 . *)	 ENTER THE NUMHH H OF WAKE PO I i•11 S TO RE l'IE F 1 1JE 11
WRITE(6,*)	 FOR EACH I'(II_Ut1t•I
READ (5.:K .F.RR=58) NWAKE (NNET+1)
TNFTCKc TNET(2.Nl,IF1+1)
[NET(2vN14E'I+l)=11JE1 ( 9, i4tJFT +l)+tJWAKF(NWFl+1 )
FK, TF

N Tl IF
r,

r	 FNTFR '4.'(•Z COURMNATES
.0

NC= I (JET ( 1 . NNET +1 )
NP= [NF.T (2.tJNET+1 )
[ F (NC: l4P .1;T . 4UU) I HEN

WRTTF(6.:K)' t1nX1Mllt1 141111HER OF P(1TNI5 IS 400'
(;0 TO 50

END IF

[=1
0OWHILE (T.LE.M-)

.1 - 1
ISTAT(M.'?.iJNE'I+I )=.JSIAl
fF(.1.Ffl.1) ISIAI (I1.1.1J1JF1+1)=1
[F(M.ELJ.]) 1S1nT(M.1.NNET+1)=2

60	 WR I TE k 6 .:1O ' F Uii (-OLUMN iJU .	 . 1 . ' . NV TWIIRK	 . NE.TNAM ( NNET+ l
IF,'NTERll.E(4.3) WRTTE(6.A:)'
[ F (NTER(1 . E14 . 4) WR I I F (o. Y'A )
1111WH l LE (J . LE . IJF' )

[STnT(M92"PONET+l)=JSTnT
fF(J.13T.1) i51r?I (t1.1. iJ WF I+li=c}

IF(J.ELJ.11&IL*+I) 1Slnl (11.1.iJ(JE'T+1)=4
I,	 IF(I.;.(7.iJC.ntJI1.J.F(J.iJF') 1SIAT(M.1.(JNE1+l)=3
65	 WRITE.(69*)' ENIER X.'(.:. — POINI M.). '.J
_	 IF(NTERM.E0.3) WRl IE(6.:1:)'
_	 f.F(NTERM.LU.4) WRITE(6.95O)

REnC1(5+%Ic.l"_RR=nS) (L" LIIIF:U(I1.I^.iJIJE'+1 i.l.=lra)

[Fc^R`;( 1.; U1.11-:UCt1.l.iJWE.I+l)+ y 99.).L1..ODU]) 1HFiJ
fF^..1.E0.l; THEN

. I"NP
i1 =f1-1

1=f-1
1311 10 60

FLSE

i1=M- 1

130 TO 65
F.ND f.F

ENO IF
i1=M +1
1=•J+1
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OF POOR QUA(_fl'l
END CIIJ
1=1+1

F'iJD ln)
WH 1 1 - F (6+ K)	 1 5 I H 15 LAST OFTWORV.. I HA I YIJll W I'iH
WHTTE(i3r*)	 I I J 1141-'1.1I	 ENTER YES OR MI

t.
	

CnLL YESNII OY )r	 [F (NY -EN-1 ) IHEN

ISTnT(11-1 +1 .1JNF I r1 ) =3r	 F1Jr1 [F
NNET-10*1+1
liO TO 40

l:
	

wH[rF INFO TO FILE
I,

1.0 0
	

OF'FN (IJ(J I T=1 +FILE= F'F IJn(1E .5 1 A I I )S-i=' NFW ' I
[STAT((1-1 .1.NNE1 )-3

.r
I;
	

WRfTF FILE TITLEr
IdF'fTF(1+96 )TITLE

_r
C
	

WR T TF NETWORk DA TA
r_

I'M =1 ► NNET
WRTTF(1. 9j^i I(JF.((;!.I^)+lidFT(1+K).NETiJAI1(K)
11^ND=[idF_T(?^K>^1NF (<1.K)
DO J=1 +LE(JLl

WRITE( Iv960)000KU(J+1+ K) 	 .CU(JIiU(Jr.i.K)vIS'lA1 (.J.19Ki+
2 ISTAT(J+'?+K )

FND DO
END 110
CLOSE (UN IT= 1)

r,

'^ 0 U
	

CON T I NUE
RETURN
FNII

C
C
C
CCCCCCCCCCCCCU(.:(.:C:(:C:(:000CCCCCCCCLCUC:C UCL(:t:['(:I,C:CCLLLt^000CCCCCCCOLL
CCCCCCC CLCCCCCCCC:CCCCCCLCCCL:CCLCCLLC:LLCCCCCCCCCCCCCCCLGC(:l:(:(:CCt:C

C
C
C

_C -ZDUBR0UTIiIF_ TN( [IN(IJIEF:11911,ULIi

C	 GE, (ERi;TE CMJF I (it IPA I I01-J GEOMETRY F I LF HY
C	 INTERAC I I NU W, I H I HE USER
I"

WRITE(o+*i' (JF''I1l.IN Mll n'JnILhSLE Al THIS I)ill-'
PETIJR14
[ iJ U

J=

t
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APPENDIX B

USERS' GUIDE TO THE ENGINE SIMULATION MODULE

P-1 Program Instructions

The Engine Simulation Module was developed to provide the user a means by which

to include the aerodynamic/propulsive interactions in a potential flow solution of a STOL

configuration. It accomplishes this by adding networks and boundary conditions to

existing PAN AIR files to obtain plume simulation. Currently, the code is capable of

handling a supersonic exhaust flow that is ejected at angles ranging from 0 deg to

approximately 30 deg to the freestream flow. For convenience, the Engine Simulation

!Module is stored in a file named "ADDJET". It is resident on the NASA Ames' VAX

11; 780 computer system and requires that an input file and a PAN AIR file be ir, the same

siibdirectory as the executable version of the program. The input file, which must be

prepared by the user, is named'ADDJET.INP'. Information in this fire specifies where the

plume is to be placed on the panelling arrangement and properties of the exhaust flow at

the nozzle exit. The ADDJET.INP file must be prepared according to the following

instructions.

Record 1: TITLE

Up to 50 al phanumeric characters may be used to define a problem title, which will

appear in the output.

Record 2: DUMP INDICATORS

This card should normally be left biank or contain zeros. It may be used, however,

to obtain a dump of the internal variables from selected subroutines by inserting a

"1" in the appropriate column as indicated below:

Col.	 Subroutine

1	 ADDJET

B-1

ii



W

I!

2	 READNET

3	 CENTER

4	 CLINE

5	 START

6	 EXTEND

7	 PBASE

8	 WAKE

The user must refer to the fortran listing for information regarding the definition of the

variables in the subroutine dumps.

Record 3. PLUME LOCATION

The plume-location information is entered in a namelist input format, which allows

variables to be specified with one variable per line or several variables per line. In

either case, the variables must be separated by commas. The following parameters

must be specified in Record 3.

Record 3A $PADATN

This is the name of the upcoming data set and must be input exactly as shown. It is

short for PAN AIR Data Namelist. The "$" character must not be placed in

column 1.

Record 3B OLDFIL

This is the file name of the original PAN AIR file to which the plume is to be added.

The file name must be enclosed within single quotes, with no leading or trailing

blanks. Example:

OLDFIL = 'FIGHTER.JOB'

Record 3C I.EWFIL

The original PAN AIR file (OLDFIL) is not destroyed or altered by the Engine

;simulation Module. Instead, a com pletely new file is treated which contains the

B-2
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basic panelling arrangement with the plume networks added. The user mLst specify

the name of the new file through this parameter. Example:

NEWFIL = 'FIGHTER.NEW'

Record 3D ENAME

This is the name of the network that forms the nozzle exit in the original PAN AIR

file. It must correspond exactly with the name used in Record N2a of the PAN AIR

input and must be a single network that closely approximates the exit area of the

nozzle. The input data for this network will appear in the modified file but will be

automatically ,-,ullified :y the ADDJET code, which places a "'/' in columns 1. and 2

of each line of data for that network. Example:

ENAME ='NOZZLE-EX17"

Record 3E ABUT (I)

These parameters specify the networks in the original PAN AIR file that will abut

with the plume. A maximum of 6 networks may be specified.

ABUT (1) = 'NOZZLE-UPPER'

ABUT (2) = 'NOZZLE-LOWER'

ABUT (3) = 'NOZZLE-SIDE'

Record JF IEDGE(I)

I

These terms specify which edges of the network3 in Record 3E form the abutment

with the plume. The values are integer numbers 1, 2, 3 or 4 and correspond to the

PAN AIR nomenclature. Records 3E and 3F must have the same number of input

points. Record 3F must be terminated by including a "S" charrcter after the last

input value- Example:

iEDGE (1) = 2

IEDGE (2) = 1

IEDGE (3) = 4 S

B-3
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Record 4. PLUME PROPERTIES

The plume property information is also a namelist input format. It must be started

-	 snd termirated with the "S" character and variables must be separate(, by commas.

The following parzmeters must be specified in RecoM 4.

Recor!14A $RAXINN

This is the name of the upcoming data set and must be input exactly as shown. It is

short for RAXJET Input Namelist. The "S" characte: must not be placed in

column 1.

Record 4B XNPR

Ratio of jet total pressure to freestream static pressure (nozzle pressure ratio).

Example:

EXPR = 2.5

Record 4C EMJET

Nozzle exit Mach number. The RAXJET Bode is limited to supersonic jets (EMJET

1.0 50). Example:

EMJET = 2.00

Record 4D TTJET

Nozzle exit total temperature in degrees Rankin (deg-f2). Example•

1
TTJET = 530.0

Recor-i 4E THLIP

Nozzle exit lip angle in degrees, (i.e. the init ai arglo between the plume boundary

and the freestreafn direction). Example:

B- 4
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THLIP = 4.5

Record 4F THETAJ
P	 =1

The injection angle of the exhaust plume relative to the freestream direction.

Example•

THETAJ = 15.0

Record 4G AMINF

Ambient Mach number at infinity. The RAXJET code is restricted to subsonic

external flow (.1 AMINF .E) Example:

AMINF = .2U

Record 4H JDUM

This term is normally set to zero or it may be omitted from the input stream. If

JDUM _ 1, the ADWET program will not call the RAXJF r subroutines to add the

plume, but instead, will add a solid, cylindrical plume. Since the RAXJET code

requires considerable time to execute, this option allows a run to be made in a few

seconds of CPU time to verify teat all input cards are being correctly processed

before executing the full code. Example:

UM = 1

•i
Record 41 [PRINT

The output format for the unmodified RAXJET code, which is discussed in

Refeience 32, is obtainable from the ADDJET code along with one additional page

of parameters computed for the inviscid plume. A user should not normally need

this information, but t,iere are several options available for handling this output.

[PRINT = 0 Data not saved

IPRINT = 1 Data saved in file "RAYJET.OUT''

B-5



IPRINT = 2 Data printed, then file is deleted

[PRINT = 3 Data printed and also saved in file "RAXJET.OUT"

Since this is the last input parameter in Record 4, it must be followed with a "$" to

terminate the RAXINN data set. Example:

IPRINT = 1 $i
The ADDJET code is easy to run and highly automated; however, there still remains

a few items that the user must he aware of and manually correct if necessary. Several

items to check are outlined below.

o The plume and the plume wake networks generated by the ADDJET cone are

panelled irrespective of any networks that may be near or abut with the olume.

Therefore, the user may need to manually deflne the abutment between the

wing wake, for instance, and the plume and its wake.

o Wake networks that may have been originally ineluOed in a panelling

arrangement to form the closure of the nozzle must be manually removed.

o The exit network is removed from the input data stream. Any specified

abutments involving this network should be removed from the abutment.

specifications list.

o	 Since the exit network is removed, the ordering index is changed for all of the

original PAN AIR networks that follow it. Therefore, the user must review the

abutment specification list and the network-images cards (PAN AIR records

GE2, SF2, and FM8) and make any changes that may be required).

8.2 Sample Problem

The ^olated nacelle mode! discussed in Section 5.5 is employed again .`n this

appendix in a sam ple problem. Input uata for this model are presented in this section,

followed try a listing of the new PAN AIR file that was created by the program. The input
;':le is described in the User's Guide to the Eng-ine. Simulation Module (Appendix B.1), and

:.ome comments regarding the output file are presented in this section.
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The job control language (JCL) required to submit a PAN AIR file to t he CRAY

computer was contained within the same file as the original PAN AIR input. These

control earls are automatically transferred to the output file as shown, along with all

comment cards preceeding the first readable card of the original PAN AIR file. A banner

is placed immediately ahead of the "BEGIN GLOBAL DATA" card of the cutput file to

direct attention to the fact that plume networks have been added. Within this banner, the

parameters specified in the input file are printed so the user can identify the source file

of the original PAN AIR data and also the properties of the simulated exhaust plume.

Note the characters "/ADDJET" that are placed to the right-hand side of the banner. This

designation is placed on every line that is entered or modified by the ADDJET code so

that all file alterations car be easily identified.

After the initial banner, the next occurence of a modified card in this sample

problem is at the nozzle exit (NETWORK = EXIT - 4). Although these cards are nullified

by the ADDJET code, they are included in the data stream for documentation. No cards

are ever removed by the ADDJET code.

f

The plume segments foUnw the last network in the original PAN AIR file. This input

will consist of typical coordinate data to define the panel corner points and a set of

velocities to represent entrainment. It is noted that entrainment is indicated by a

negative velocity normal to the panel center points. The last two sets of input cards

generated by the ADDJET code are for the plume base and for the wake that emanates

}	 from the base of the plume. All cards in and below the Geometric Edge Matching section

k	 are coded to the new file without any changes.

B.3 Program Description and Listings

The structure of the Engine Simulation Module, Figure B-1, illustrates the

relationship between the ario •is subroutines in the program. The function of each

subroutine is briefly discussed in the following statements.

ADDJET -

This is the master control for the Engi ne Simulation 1. dule. It reads the data from

the RAXJET.INP file, opens the necessary files for output, and calls the appropriate

subroutines to Pxecute the remainder of the code.

U-7
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READNET -

This subroutine starts at the current pcsition of the PAN AIR file and reads records

until all the information for the next network is obtained. The task of this subroutine is

complicated by the fact that PAN AIR input is unformatted and is normally read by a data

management system that is not available on the NASA VAX system.

CENTER-

This subroutine is called immediately after the nozzle exit network data are read by

Subroutine READNET. It uses these data to compute the geometric center of the plume

at the X-station where it abuts the nozzle exit. It al^o checks to determine if the pilime

network will abut either or both of the planes of syrr metry at Y = 0 and Z = 0.

CLINE -

T'-'s subroutine computes the coefficients of a second-order equation that defines

the path of the piume centerline. The initial jet injection angle is accounted for.

START -

This subroutine defines the coordinates for the edge of the plume that abuts the

solid networks. It accomplishes this by determining the coordinates of the solid network

edges that abut the plume (as specified in the input) and defining the plume edge for exact

corner point matching.

RA XSUB

This subroutine allows the ADDJET code to be executed without calling the

RAXJET subroutines. It returns the characteristics for a solid, cylindrical plume and

allows the remainder of the code to run with minimal CPU time.

RAXMAIN -

This subroutine was originally the controlling subroutine for the unmodified tZAXJET
t

code. It cas been modified for use in the ADDJET code by adding (1) common blocks to

transfer variables between the ADDJET code and the RAMJET code, and (2) "tatertients
i
'	 required to open and dose the var,ous output and scratch files.

INPT -

This subroutine was also part of the or;ginal RAXJET code. It has been modified for

use in this code by changing the source from which it requests the user supplied input

B-9



variables. Rather than read an input file, it obtains the input values from the file

RAXJET.INP data or from subroutine INPT2.

INPT2 -

This subroutine is called by INPT. It presets many of the parameters that are

normally specified by a user to values that are proper for a low-speed analysis, thus

relieving the user of the chore of making these selections.

PANEL --

Subroutine PANEL was written to convert the RAXJET-computed variables to a

form that could be used in the remaining subroutines of the ADDJET code. The primary

function is the integration of radii of the -quivalent and inviscid plume shapes to obtain

inflow velocities normal to the inviscid plume boundary.

EXTEND-

This subroutine receives the plume coordinates along the abutment with the solid

networks, the plume centerline path, the plume expansion characteristics, and

entrainment factors. From this information, it computes the coordinates of the panel

corner points for a 3-dimensional plume and the inflow velocities at the panel center

points.

CAL,DER -

These subroutines perform a spline curvefit that is used in interpolating between

data points in Subroutine EXTEND.

PBASE -

This subroutine computes the data for the plume base.

WAKE -

This subroutine oompOes the data for the plume wake.

CREATE-

This subroutine controls the c reation of the new PAN AIR file. It reads cne old file,

determines wnere the new or modified records should be, and calls the appropriate

(r	
subroutines to make the actual Insertion.
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base.

READTTL -

This subroutine is used by CREATE to determine the title of the upcoming networ6	 f
in the original PAN AIR file.

BLKEXIT -

Subroutine BLKEXIT is called by CREATE to nullify the cards in the network

defining the original nozzle exit.

ADDPLU -

This subroutine is called by CREATE to add records to the new PAN AIR file for the

plume networks.

ADDFLBA -

This subroutine is called by CREATE to add records to the new PAN AIR file for the

plume base networks.

ADDWAKE -

This subroutine is called by CREATE to add the wakes that emanat(s from the plume

r.



r	 -

Of POUR QUALrl"l

SAM2LE PROBLEM INPUT

ISOLATED NACELLE PROBLEM (NF'R= 8.47)
1111111111111111
SPADATN

OLDFIL	 'NALELLE.JOB'p
NEWFIL = 'NACELLE.F'LU'+
ENAME _ 'EXIT-4' ►
ABUT(1) - 'NOZZLE-3':

IEIIGE(1 )= 2	 3
3RAXINN

XNF'R = 8.47.
EMJET = 1.31.
TTJET = 560..
THLIF' = 2.059
THETAJ = 0.0 ►
AMINF = 0.6+
JDUM = Of
IPRINT = 1	 4

i

0-12



ORIGINAL °A(;',k
OF FGOR QUALf1'Y

SAMPLE PROBLEM OUTPUT FILE

PANAIR.MICR.
USER.FAEGDH.YSAW.
JOF1. JN=f;ENDYN'. I 400? US = F AE Cii)H . I J A = HOWELL . PANA I H-HU(4.
ACCOUNT .AC =G3"2Y,^F O.
ACCESS, DN=$PPO(:, F'11N- REJ•101 F F'. III=AMESL 114.

REMOTE .FAF.GUH9 YSAW9G3wsF09DN=$OU1 9DEFEr^.ILii =STAICB.
RELEASF . rlN=%F • kUL .
ACCESS ( TIN=TFMF' r F'UN- F+ APRE)CS v 1 D> F'ANA IR )
FOFYII(1 .	$F•kUC)
RELFASF(nN=TFMF')
RFWTND( ilN=SF'R[)(,)
FINDFF(A=2SW.IU FAEb11H.1itC114.F'PF'.TEiiF')
REWIND(ON FIIU)
DISPOSF(IIk=FT 10)
AUDIT.
**EOR**

DIP INPUT - FILE NACEI_LF_.JUN

ISnLATFD NAFELL_ MUDEL

5 ADDITIONAL CUTS HAVE BEEN ADDED 14tAk THE
KNEE OF THE NU[[LE

THIS INPUT REPKESENIS ONLY ONE FOURTH OF TH':.

COMPLE IE LUHF 1GU101010N.

RASEii nN NASA	 (F' 1/66 : *CONFIGUHA i lU14 D-1 .2	 -L

5-NETWnRKS

1 )FnkWARII C0141L ^:tL I IUN -------- 6 FANELS
:')CYL1NUkIL:AL MILLI-SELI 1014 ------ 27 PIHELS
3)BOAIiAII --------------------- 79 PANELS
4)PLUME -----------------	 ---- 126 PANELS
5 ) PLUlik: bASL ----•--------------- 	 6 PANELS
h)CYLi14Uk1CAL WAKE -------------	 6 PANELS

----------
*/	 TOTAL: 249 PANELS

if
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ORIGii,! tL F'Akpx %"' ►

OF POUR QUALfl t

#/	 ###*########1:**:k:>t:#######>tY#X%#It#^I:#^4#!##########x*#####x#^tx./#*>f:%k# /ADDJET
#/	 #### #**x*x *7F:1	 w x **################x71:##$L**^:a^; x* 71'### *x #####*#**X#### /ADDJE I

#/ *** *## iAUDJEI
#/ ### THE PLUME SINULAIIUN IN THIS PAN Alk xx# /AUDJET
#/ *#* FILE	 WAS	 INLOK'UkAIEII WITH THE *17Y /ADDJEI
#/ ##* ### /ALIDJE I
#/ *** A D D J E T	 C 0 D E *4* /ADDJFT
#/ *** *#x /ADDJET
#; *** WkITIEN BY 1:#* /ADDJET
#/ #x* GEUkGE	 A.	 HOWEL!_ AND	 ISHWAK L.	 HHn;L'_E1" *** /ADDJEI
*% *** GtNtkAL DYNAMICS CURPURAIlUN A R* /ADDJEI
#/ *** FOKI	 WORTH DIVISION *** /ADDJET
#/ *** FOHi	 WUk1Hr	 TEXAS x*t /ADDJEI
#/ *** PKONF	 (817)	 /63-1161 **# ,ADDJEI
#/ *** #*# /ADDJEf
#/ *** #*# /ADDJET
#/ *** THE 2 —D .JET CHAHACIEk1Sl1CS WERE CON4 1UIED **# /ADDJET
#/ *** W11 H	 i HE	 HAXJE I	 PLUME	 MODELING LULIE. 	 DEVELU^' Ell 1*4, /ADDJE I
#/ *** BY HLCHARP G.	 WTLhiOTH t** /ADDJET
#,' x«x NASA/LANGLEY RESEARCH CENItR #** /ADDJET
*/ #** **7/ /ADDJET
#/ #7t* x *# /ADDJEI

*K* ISOLAIEU I4ALELLE	 P:CBLEM	 (NPP=	 8.4/) **# /ADDJEI
#/ *** ##* /ADDJET
#i #** ORIGINAL FILE	 =	 NACELLE.JOB #*# /ADCIJET
*/ #*# NEW FILE	 NACELLE.PLU *** /ADDJEI
#/ #** 't** /ADDJEI
*/ *** NOZZLE PkESSUHE kAIIO 	 = 8.470 *** /ADDJET
*/ *** JET EXIT MACH NUMbLH	 _.310 *** ;ADDJET
*/ tt k JET tX I f	 I EMPERA I L:RE	 j60.0 t* K /ALI`_iJET
*/ *** NOZZLE LIP A14GLE	 t.05 *** /ADDJET

JEI	 DEFLELIION ANGLE	 =	 0.00 *** /ADDJEI
*#* fit* /ADDJET

#/ *** ** ► /ADDJFT
*/ *** *** /APDJET
*/ #****t1**1###*7/'kx*****Yrlk7k*7k71'>K71*71:*x71x*7 ► 7/*******7K	 S *%7fr*1:****** /ADDJET
*/ *******x*%c*##>t:##*****#F****x#*%c4k*>w#**4w3:>C71*******xK7A*x /ADDJET

BEGIN GLOPAL DAIA
PID = ISOLATED NACELLE

UID = BHATELEY/HUWELL GENERAL DYNAMlLS y 17 i3' 4811
CONFIGURAIIUN = FTP c;Tr SFCUI4II	 /fWO PL.N14 6 S OF SYMMFTkI'.
MACH - 0.600. CALPHA - 0.0. CPFIA = 0.0/ RECORD GS
ALPHA	 0.0
SID =ZERO —DEGREE	 /1,6
TOLERANLE	 0.1	 /G7
SURFACIF SFLECTION	 UPPER	 /Gb
SELECTION OF VELUL11Y LO PUTAlluN= RCUN11ARY —CONDITIUI4 /by
PRESSURE CUEFFILILNI RULES = ISENIRUF'TCrSFCOND — OkIIEk	 /G1_

CHECK011T	 IlUbrlrir4r;j	 /G17
BEGIN NL I WURK DATA
*/ THFSE ARF THE f4l WORKS FOR IHE 1SOLAIE1 , NACELLE.
NETWOkK MUSE — LONE-1	 4	 3	 Nt'I

	0.0000	 0.0000	 0.000

sAL
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OF POOR QUALT-N

a

k^

0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
15.2811 0.0000
15. 2 811 1 .90'.,0
15.2811 3.2996

15.811 5.6100
30.5622 0.0000
30.5622 3.81UU
30.5/,22 A.5991
30.562 7.6200

TRIANGI I I AR PANEL	 TOI ERANCL
BOUNDAKY CUNUIIION = 19UF*Pkk
NETWORK=NAC-MIL-' 1

30.5622 U.000O
30.5622 3.8100
30.5622 6.5991
30.622 7.6200
40.0000 0.0000
40.0000 3.8100
4 0. 0000 6.5991
4 0.0000 7.6200
49.0000 0.0000
49.0000 3.8100
49.0000 6.'.5'91
49.0000 7.6200
58.0000 U 0000
58.0000 3.A100
58.0000 6 .:,YY1
58.0000 7.6200
67.0000 0.5000
67.0000 3.810C
67.0000 6.5991
67.0000 /.62CC
76.0000 O.00M
76.0000 x.8100
76.0000 A.5991
76.0000 7.6200
85.0000 0.0000
85.0000 3.810
85.0000 6.5991
85.0000 ?.6:100
94.0000 0.0000
94.0000
94.0000 6.5991
94.0000 7.G200

103.0000 0.0000
103.0000 3.8100
103.0000 6.'-,YYI
103.0000 7.6200
112.7760 0.0000
117.7760 3.8100
112.7760 6.5991
112.7760 :.6200

TRIANGULAR PANEL TOLERANCE =
NOUNDAR Y CONDI)ION IrUPPER
NETWORK=NOZZLE-6 7

0.0000
0.0000
0.0000
.1.6100
J."LYY6
1.90:jU

0.0000
7.6200
6.5991
3.8100
0.0000

.UU4

10	 NEW
7.600
6.5Y91
3.8100
0.0000
/.620()
6•JYYI
.3. Ell 00

0.0000
7.6200
6.^jYY1
3.8100
O.OUOU
7.6200
6.5991
3.8100
0.0000
7.6700
6.5991
3.8100
0.0000
1.6200
6.tjYY1
3.81()0
0.0000
/.6:00
6.JYY1
3.81UU
0.0000
7.67)0
6.5991
3.8100
0.0000

7.6200
6.':941
x.8100
0.0000
%.6200
6.5YY1
3.8100
0.0000

.OU,5

14	 14E 
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UR:GiNAL Pl,G o-' :r:.
Of POOR QUALrrf

112.7760 0.0000 7.62,00

112.7760 1.9722 /.3604
112.7760 5.8100 6.tjYY1
112.7760 5.3882 ,.388:,
112.7760 6.59Y1 il. Ell UU
112.7760 7 .3604 1.9/212 
112.7760 7.6200 O.000U
120.0000 0 0000 7.6_00
1 ;-0.0000 1.9722 7.3604
120.0000 5.8300 6.59Y1
120.0000 5.3882 5.3882
120.0000 6 .:,YY 1 3.9100
17J.0000 7.360A 1 . Y ±^'^
120.0000 %.6200 0.0000
128.0060 O.000G 7.6:'CL

128.0000 1.9712 /.,1604
18.0000 3.8100 6.,YY1
128.0000 !J.58d1 5.5882
128.0000 6.5991 5.8100
128.0000 /.3604 1.Y72"!
18.0000 7.600 O.000U
133.0000 010000 7.6200
133.0000 1.9122 7.5604
133.0000 3.8100 6.59Y1
133.0000 ;,.5882 5.3882
133.0000 6.5991 3.81U0
133.0('00 7.3604 1.9722,
133.0000 1.6200 0.0000
1.36.0000 0.0000 7.6-100
136.0000 1.Y/12 7.3604

136.0000 3.8100 6.5991
1 ^)6 . 0000 :..:588: 5.3882
136.0000 6.5991 '!.8100
136.0000 7.3604 1.9722
136.0000 7.6200 0.0000
137.160u 0.0000 7.6200
137.1600 1.97'22, 7.3604
137.1600 5.8100 6.5991
137.1600 5.3882 5.3882
137.1600 6.59Y! 3.8100
137.1600 7.3604 1.97?2

137.1600 i.62••v 0.0000
138.3600 0.0001 7.5100
138.3600 7. 7.3121
138.3600 3.7850 6. 50061

138. 3600 ^J. -;,:-I 8 5. 35''8
138.3600 6.5558 3.-/W:u
138.3600 /.3121 1.Y^JY,5
138.3600 7.700 U. 000U
1 39. 4600 0.0000 7. 41,,UU
139.4600 1.9262 7.1Y61
139.4600 0.121;,0 6.•V; I 
139 4600 `,.2679 L..6/Y
139.4600 6.451Y x./2.0
139.4600 7.1961 1.Y:L82
139.4600 .4!jn0 0.0000
140.5900 0.0000 7.22Y;,

W
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140.5900 1.8711 6.Y8-32
140.5900 3.6147 6.160Y
140.5900 5.1110 ;,.1120
140.5900 6.2609 3.6148
140.5900 6.96'2 I.b/11
1 d'0.5900 7.229) 0.000U
142.0000 0.0000 6.4'200
142.0000 1.7910 6.664-'
142.0000 ,5.4600 5.9Y2Y
142.0000 4.8932 4.8431
142.0000 5.9929 3.46OU
142.0000 6.6Fl42 1./YlU
142.0000 6.9200 0.000U
144.0100 0.0000 6.4b3lr
144.010:1 1.6781 6.16-30
144.0100 3.2419 5.611,j2,
14 ? .0100 4.:;846 4.!jH4b
144.0100 5.A151 3 2420
144.01OU 6.26,50 1.6/81
144.0100 6.4839 0.0000
147.4400 0.0000 5.7-3bJ
147.4400 1.4846 5.5406
147.4400 1.8680 4.96!:,
147.4400 4.0560 4.0:,60
147.4400 4.Y6-/b 2.8680
147.4400 5.5405 1.4846
147.4400 a./,56U 0.0000
150.8600 0.0000 4.9903
150.6600 1.2916 A.8203
15o.8600 114Y;i1 4.3217
150.8600 3.5287 3,5287
150.8600 4.321:' .4952
150.8600 4.8203 1.2916
150.8600 4.990J O.Ov00
154.2900 0.0000 4.2424
154.?900 1.0960 4.04/8
l')4.2900 2.1212 3.6/A0
154.2900 2.9946 '.YYYb
15 6 .2900 3.6740 2 . 1'_ 11
1:;4.2900 4.04/8 1. .01080
154.29v0 4.242A 0.000U

TRIANGU^- AK PANEL	 IULEHANCE _	 .GG3
FOUNDARY CONDIlIU14 UPPER

#/ #^.*#:X##><>!* ssss*##**** ► *x##*s*##*1X:a1X:X:1^X:sa**#za##*#
#/ ***#^^##*#**>is^l^^X^:1:t##^C^I:#^I:^##**t#x##X:><#L%%1Yi*4'X:1#^1i#^►

=/ ## THE FOLLO4TNU NL (W(Ikk HAS BECN NULLIFIED	 >k*

>K/ ** BY	 I HE ADDJE i	 CU1IE	 ##

*/ #.:.##*###**** s#######*#*X:*X:*X:aX.^X:sxr.>t:s*:####1t*X: X:X.>^><X:
#/ *t:kit# At :tk.lltK^Xtk :t:kt#:k * It11tXt # t4At;t:R4#Y4 :#:kt#^4^ :1[:k:k2tt:x/c##1*

NETWOKI.	 EXIT-4 l NEW

/ADDJET
/An[iJE i
/AD[IJE
/ADDJLI
/ADTiJET
/ADDJET
/ADDJEI
/ADijJET
/A1,DJET
/ADDJE T

/AUUJEI
/AD['JE i	 'f
/ADDJET

A



,....7

OF FOCI

154.2900 0.0000 4.2424

154.2YOO 1.0980 4.OY76
154.1YOU 11.1212, 3.6740
154.2900 :'.YY98 ''.9998
154.2900 3.6/40 2.12121
154.2YOU 4.0978 1.0960
154.2900 4.2424 0.0000
154.2900 0.0000 0.0
154.2YOO 0.0000 0.0000
154.2YOU 0.0000 0.0000
154.2900 0.0000 0.0000
154.2900 0.0000 0.0000

*/ 154.2900 0.0000 0.0000
154.29UU 0.0000 0.0000

*/TRIANGULAR PANEL	 IULEkA14CE =	 .003
*/BOUNDAK)'	 'X0111 11014 I F 	 Ur'PEk

*/ ***t**TI:*>* t.***»*****»±:xc^I: ><z>f- »*>xll:z ****#**».»s:z#*x :szzz^.
*/ #*x##TI:>R* x>1>a:f:#*****>f:X*tx#tC^► ^t***t###1.*x#*#*^t#t#*#x iX**

#* THE FULI.UU1111.,	 14LIWONK3 SIMULATE	 THE k:XHAUbl	 **
#/ »* FLUME AHU	 IHE UUIFLOW VFLOCITIES	 !x

*/ *##**x*» *>1, *x *zkz^: r. >f IL IL	 *#**» **1*x*lx $ x *	 4:^	 #>t: xx *# #Y #*

NETWORK VLU14L -FE 614hN1 -1	 7	 :1
i54.290 0.000 4.;A2
154.290 1.098 4.098
154.290 .1.1 3.674
i54.290 3.000 .5.000
154.29^ 3.6i4 2.121
:5 4 .290 4.uY8 1.09k
154.29) 4.242 0.000
156.399 0.000 5.088
1 16.39 9 1	 ..51	 ' 4.91-4
156.399 2.1-44 4.406
156.399 3.1-98 x.598
156.39 9 4.406 :.'.'i44
;56.39 1, 4.9115 1.317
756.399 5.089 O.000
1)8.508 0.000 .,.6H1
158.508 1.^i0 5.488
158.508 2.84: 4.920

1-8.508 4.017 4.U1/
158.508 A.Y_U 2.84:
158.50E 5.488 1.	 /0
158.50b to. t.B1 0.000
160.617 0.000 u.127
160.61: 1.586 ,.916
160.617 3.06 `.306
160.617 4..532 4..3.32
160.61 -/ '^ . 306 3.063

/ADDJET

/ADDJLI
/ADDJET
/ADD.IE T
/ADDJET
/ADDJET
/ADDJET
/A[;'DJET
/ADDJET
/ADDJET
/ADDJEI
/AD[1J^ I
/ADDJET
/ADDJET
/ ADD JET

/ADD o
/ADDJEI
/ADDJET

/ADD-E I

/ADDJET
/A[ DJET
/nD[UET
/ADDJET
/ADr'JE
/ADDJET
/ADDJET
/ADDJET
/MDDJEI
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/AUDJEI
/A.IDJET
/ADDJET
, AL'DJE T

/ADDJET
/ADD.1E I
/ADUJEI
/ADDJET
/ADDJE. T

/ADDJET
/ADDJET
/ADDJET
/ADD JET
/ADDJET
/ADiTJE I
/ADITJFT
/ADDJET
/AOIIJE T

/ADDJET
/A1llUJE I

/ADIIJE 1
/ADDJET
/ALI I I JL 1
,'ADDJE i
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8-19

0« POOR wl:%
Of

Fs

160.61/ :,.918 1.586
160.61% 6.12/ 0.000
162.726 0.000 6.442
162.?26 1.667 6.222
162.726 3.2'1 5.5/8
162. 7/26 4.555 4. tltjJ 
162.726 ^.5i8 3.221
162.726 6.'2,'22 11.667
162.726 6.442 0.000
166.944 0.000 6.687
166.944 1.731 6.4tjY
166.'944 3.344 5.791
166.944 4,i2Y 4.729
166.944 5.191 x.344
166.944 6.4:,9 1.731
166.944 6.687 /1.000
171.163 0.000 6.466
171.163 1.6'4 6.246
171.163 3.233 x.600
171.163 4.572 4.572
'71-163 ',^.6UO x.23;5
171.16 6.246 1.674
171.16 6.466 0.000
179.599 0.000 6.001
179.599 1.553 5./96
179.599 3.000 8.197
179.599 4.243 4.2143
179.59Y `,.197 3.000
179.599 5.796 1.853
179.599 6.001 ().000
188.03t, 0.000 5.807
198.035 1.50,5 J.009
188.035 2.903 5.0'2'9
188.031 4.106 4.106
188.035 5.029 2.903
19£.035 J.609 1.503
188.035 :;.80 0.000
196.472 0.000 :)./b/
196.472 1.490 5.561
196.472 2.8/Y 4.986
196.472 8.071 4.0/1.
196.472 4.996 2.879
196.472 5.561 1.490
196.472 5.757 0.000
204.906 ().000 to. -/
204.908 1.480 :,.623
204.908 2.859 4.952
204.908 4.0415 4.04;5
204.906 4.952 2.859
204.906 J.523 1.480
204.908 ti./lb U.000

TRIANGLILAH PANEL TOLERANCE = .OU3
BOUNDAH)	 CU14111ilON = 2tUPPER

SPECIFIED FLUW
TERM =	 1
POINTS	 :	 ALL. 1	 0.0

/ADDJET
/AULJEI
/ADDJEI
/ADDJET
/AUiIJE ;
/ADDJtT
/AUCJE;
/ADDJ!- I
/ADDJET
/AUDJEI
/ADTDTJFT
/ADDJET
/ADDJET
/ADDJET
/ADIIJET
/ADDJEI
/ADDJET
/ADUJEI
/ADDJET
/ADDJET
/AULT.:E T

/ADDJET
/ADDJET
/AUDJEI
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ALTUJE I
/ADDJET
/ADDJET
/ADUJEI
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/AUUJEI
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
"ADIIJET
/ADDJET
/AIIDJET
/ADDJET
/ADDJET

A.



OF

/ADDJtI
THE FOLLUWINLG UAIA AHE 1HE OUIFLOW VELOCITIES /1DDJE1
THROUbH 'THE PANELS OF	 1He FLUME NETWORK /ADDJET

POINTS = CENIEH /AUDJET
-0.037 -O.O:S/	 -0.031	 -0.037	 -0.03/ /AD11.IE1
-0.026 -0.026	 -0.026	 -0.026	 -0.026	 -0.0216 /ADDJET

-0.022 -0.0	 :21	-0.022	 -0.022	 -0.O:'-,	 -0.0221 /ADDJET
-0.029 -0.029	 -U.U21Y	 -0.02Y	 -0.02'	 -0.025, /ADDJET
-0.038 -0.038	 -0.03E	 -0.038	 -0.038	 -0.038 /ADIIJET
-0.042 -0.0^2	 -0.042	 -0.04'	 -0.042	 -0.042 /ADDJET
-0.048 -0.048	 -0.048	 -0.048	 -0.04H	 -().U48 /ADDJET
-0.043 -0.043	 -0.043	 -0.04,1	 -0.043	 -0.043 /ADDJET
-0.036 -0.0.16	 -0.036	 -0.036	 -0.036	 -0.036 /AUDJET
-0.032 -0.032	 -0.032	 -0.032	 -0.032	 -0.032 /ADDJET

/ADD.IET
*! /ADDJET

/ADDJET
/ADDJtI

*/ **#***#***%:x%:%#*xx^cxx%%**%^1X%******#*t**##*%:%c%:%x:*%%:%:z- /ADDJET
^Iti ****%t%YYS%%%##%t*******4%:F%:>4%:%%%Kx#>a%*****#*******%IX.*^1 /ADDJET
*/ #*	 #x /ADDJET
*/ **	 THE '- ULLUW114b NE I WORKS FORM THE	 BASE	 ** /ADIIJE f
*/ **	 OF THE E):H-,USI	 PLUME	 *# /ADDJET
#/ **	 *^% /ADDJET
*/ *********#*****#**%%:%***x%##*%lx^t%%%*#* *x% *********** /ADDJET
#/ *^K%t**z:xx**^K^A#*>w%:%:*t#:%:********#*i*^4%:^C%:%:%:^I#%:%:%:%:%.*##**** /ADDJtI
*! /ADDJET 

/ADDJET
NETWORK=PLUME- VA5E-SE6-1	 7	 2 /ADDJET

204 908 0.000	 5.718 /ADDJET
204.908 1.480	 5.523 /ADDJET
204.906 2.8^jY	 4.952 /ADLIJEI
204.908 4.043	 4.043 /ADDJET
204,908 4.952	 21959 /ADDJET
204.908 :,.L2:!	 1.480 /AGDJLi
204.908 :,.718	 0:000 /ADDJET
204.908 0.000	 0.000 /AUDJET
204.908 0.000	 0.000 /ADDJET
204.908 0.000	 0.000 'ADIIJET
204.908 0.000	 0.000 /ADDJET
204.908 0.000	 0.000 /AIIIIJEI
204.908 0.000	 0.000 /ADDJET
204.908 0.000	 0.000 /ADDJtI

TRIANGULAk PANEL TOLEHANLE	 .003 /ADDJET
BOUNDARY CUNUIIION =	 4,	 8r1	 6+,! /ADDJET
SINGULARITY IYF'ES	 =	 SAS	 DA /ADDJET

/ADUJC-T
/ADDJET

*/ ##**#%%:x### x#** *#*%.xxtxxt YCicx#%i%%X*****%t^l%*#*****##*#% /ADD.IET
*/ **^**%xx%%% ► %%'%:%:%:*^I.%:********##*#***%:%%:%:%:%%:%:#:*:****#* t* /ADDJE I
#/ #*	 ** /ADDJET
*/ #*	 THE FOLLUW1146 NEIWOKKS FORM THE WAKE 	 *% /ADDJET
*/ *%	 FROM	 THE EXHAUSI	 F'LUML	 #* /ADDJET
*/ #*	 ** /ADDJET
*/ *k%c#*xx**^A%:zl%^x%cx>t#%%:#%*%^Ix************#*%IF%:%:^1.%:%:%%:%: /ADIIJET
*/ #*****:K#* K:K I ##^c ^* kAl:k K* k :k* k.k k k:k:k k :k k R:k k* K1 k *1t:k:kt* * K**#* /AIIUJET
#! /ADDJtI
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/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJEI
/ADDJET
/ADDJET
/ADDJE,
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET
/ADDJET

R/

NETWORK=PLUME-WAKE-SEb-1 	 7

	

204.908	 0.000	 3.718

	

457.997	 0.000	 5.718

	

204.908	 1.480	 :,.',23

	

457.997	 1,480	 5.523

	

204.908	 ".859	 4.952

	

457.997	 2. 8 ,9	 4 . Y` L

	

204.908	 4.043	 4.043

	

457.997	 4.043	 4.043

	

204.908	 4.952	 21.854

	

457.997	 4.952	 21859

	

204.908	 5.523	 1.480

	

457.997	 5.523	 1.480

	

204.908	 '.71P	 0.000

	

457.997	 5.718	 0.000
WAKE FLOW PROPERTIES IAU
BOUNDAkI' CUND11ION - l9 WAKE 1
BEGIN GE0MEIk1C EuUE MATCHING
APUTMENI	 292 ENURE EllbE +

3.4 ENTIRE EDGE

BEGIN FLOW PROPEN'I1ES IIAIA
SURFACE FLOW PROFEK1IES	 CASE-1
NETWORK-IMAGES 1 :!;3=4=;, -6
POINTS	 CENIEk
PRINTOUT = 1P298rl4vl6

FORCES AND MOMEN S
REFL E14LE F'AHAMETERS = Skr 18::.09 bk9 1.09 CRP 1.0
AXIS SYSTEM - RCSr0.r0.rO.r WASP 0.90.•0.
PRINTOUT	 NETWORKr CONF1hU8AIlON
CASE = CASE-1
NETWORK-IMAGES : I :: 2 3
SURFACE = UPPER
END PROBLEM DEFINIIIU14
**EOR**
**EOF**

FOR,

f
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PROGRAt', ADDJE i	 URIGMAL uf:t^:. l'3

C	 OF POOR QUALM
C
C
C	 PROGRAM AfiIUET GEVELOF'S THE OU I F'UT FROh WILf'OTH' S RAi;JLI CODE
C	 INTO NETWORl',S THAI CAN HE USED BY PANAIR. ADDJET IS THE MASTER
C	 CONTROL I ;UNROUII IJE FOP. THIS PF:OGF:AFB.
r

COMMON ,'T I TL /	 111'LE
COMMON !DUMP/ 11110'(30)

COMMON! I/PA11AT /	 01 lir IL r NEWF IL r EF:A!lE r ABUT( 6) r IEDGE ( 6)
COMMON; /RAX1N/ `'N ''R r L!!JE f r T T J E T r T H L IF' r T H E T A J r J D U M r IPRIN'I

1.	 +AMINF

(COMMON! /14ETW0RK/ 1\1 ETW0RI\ r M• N r Y• ( CO r 20 ) r Y( 20 r 20) r Z( 20 r 20) r

1	 BCrIFLAG

COMMON /CLINE/ XCr)'CrZCrA,BrCrEAREA ► DIA
COMMON /FLUME/ NiP(6)rNP(6)r)'P(6r20r20)r)'F'(6r20r20)+

1	 ZP(6r20r20)rVF'(6r19r19)

COMMON /RAXOUT/ 1\1 1'1 S r X.STA ( 30) r X R A T 10 ( 30) + XVF; ( 30 )
COMMON /F'BASE/ MPB(6) rhF'B(6) sX.F'B(6 . 20x2) r)'F'B(6 ► 2092) r

1	 ZPB(6r20r^')
COMMON /r'LI F/ NCU I r CUT ( ? 1 )
COMMON 'WAKE/ MW(6) rf:W(6)rX,W(6+`'s20)rl'W(6r2r20)r

1	 ZW(6+2.20)

C
C

CHARACTER TITLEABO r OLDFIL*20rNEWFILx'20+LII:EA80 r ENAMEA20r
t	 ABUTh'20 r NE f WORD*20 r BCI:l

C
C

NAMELIST /F'AIiATf\'/ OLUF IL r f&WF 1L r ENAME r ABUT r LEDGE
NAMELIST IHAX.INN/ XNF'RrEtiJt,FrTTJET+THLIF-'rTHETAJ ► JIIUfirIF'RI4\I

1	 PAM NF

C

C

C

CALL ASSIGN(llr'11')
C****I::A*A* RE=iD INF'UT DATA *****h: :h:k::KA A'1$'IfxkA, h;:^%*,:AA,*h:AAA*h:hA,1,4:*h:; Vl:A
C

I OPEN (UNIT =3s FILE : ;'ADDJET.INF" r

1	 STATUS ' OLLI' )
r	 READ(3vR0+ENIl=120) TITLE

80	 FORNiA'I ( 1); r A80)
r.

READ (3+85) (IDMF'(I ?r I- 1+20)
85	 FORMAI(21'011)

C

GO TO 140
120 WRITE(11 ► 130)
130 FORIIAT(IH1r1OX ► 'END OF FILE ENCOUNTERED ON it:F'UF FILE')

f C
C
C
140 WRITE(11+90) TITLE

90	 FORMAT(1 0XrA80)
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REAR ( 3 + PAI1AT14 )

READ(3+RAXINN)	 OWGENAl Pf.Gfz- Zs
C	 OF POOR QUAMY

CLOSE ( UNIT=3 • DI lSF l 0SE ' KEEF" )
C

OF'EN(UNIT=9r FILE;ULLIFILrSTATUS 'OLD')
OPEN (UN 1 f : 10vFILE; 14FWFILrSTATUS : 'tN'EW' r

1	 CARRIAGE CONTROL-'LIST')
C
C
C
C'*** ******* **;n 	 READ PAN AIR; Di,TA FILE	 M^cM;'c% %:%	 Yl:it ^tztxAC x <X!MM:{^cM:<xxY^:

IFLAG = 0
155 CALL kEAUNET

TF(Ir= LAG.EC1.2) CU '10 170
C
Cr
r***********T UEr INE IHE FLUFSE: CENTERLINE	 **^k*N*M ' .CcCX<^xIMYr:k %k:i ik:T:n. fX

C
C

IF(  NETWORK , ECG . EPAME) l HEN
CALL CENTER
CALL CLINE

END IF
C
r_
C*********	 DETERMINE )HE COORDINATES FOR THE UPSTF'EAM 	 4:4:4:h:k:^1•+:a
C****)11k*AX	 EDGE OF THE PLUNGE	 >a X h? K ^F: :^ k:k=a:

C

C

C
110	 NET	 =	 1 .6

T F (NFTwnRK . FC) . ABU f (Na.'M THEN
CALL START(NET)
NPLUME = NET

END	 IF
END DO
IF(IFLAG.LT .2)	 GO	 TO	 155

r_

170 CONT.T.RUE

WRTTE(l l r%10)
710 FORMAT(/r 20X, r 'ALL DATA HAVE KEEN READ FROM THE PANoIR DECK',//)

C
C
r,**** ********	 E.X.IENU	 THE FLUME DOWNSTREAF	 **4:	 *'4:x*4:*4:*'4:'A:^:ic**^Y=^:^:
C
C CALL THE RAXJET CODE TO OBTAIN	 TI;C	 JET	 EXPANSIOi\1	RAT -1.0	 IN
C THE	 DOWNSTREAK U1HECTIO!' AND THE CORRESPONDING INFLCW VELOCITIES
C VELOCITIES.	 THE VARTABLES ARE F'UI	 IN	 THE	 COMION	 FLOCK	 ,'RAXOUT/.
C

IF (JIiUM . EG . 1)	 CALL	 RAX.SUB
IF(JD'JM.E0.0)	 CALL	 RAXMAIN

C
C CALL SUBROUTINE	 'EXTEND"	 TO EXTEND THE PLUMES DOWNSTREAM
C FROM THE EXIT PLANE.
C
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CALL EXTEND

C	 URlGlNAL
OF POOH QUALrri

C
C
C
C* **** * ^%**^c cxx^ x^1:^1:x: LIEF INE THE FLUME BASE NEI WORKS * 	 ^ ^K ****
C

CALL PBASE
CALL WAKE

C
C
C**********x%: CR£A I E THE NEW FAN AIR FILE%ti^
C

CALL CREATE
C

END
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T SUBROUTINL I;LADNt'1	
ORIUNIIALC.

	 OF POUR QUAL,TY

C	 SUBROUTINE 'READPLT" READS THE F'ANAIR FILE TO
C	 DEFINE TIIL I&XI NLTWORI:.
C	 a'

C
COMMON /DUMP/ 1 DI .F' (SG )
COMMON /PADAT/ OLDF11_r 1JLWFILrF-NAME rABUI(6)PIEDGE(6)
COMMON /NE I WORK/	 NETWORI'\ r I i r I4 r X (20 r 20) r Y (20 + 20) ► Z (20 r 20) r

1	 BC ► IFLAC
CHARACTER LINE*80+ BC*4r NETWORK*:2(`+ ABUTC-10

c
C********** F1,4 L, WHERE THE NETWORK DATA BEGINS 	 *i:1:4:	 3:4:3:***
C
C
200 READ(99210) LINE
210 FORMAT (ABO )

C
TF(LINE(1:2).Et^.'^c/') GO 'I0 x'00

C
IF(IFLAG.ED.0) 1HE14

DO I = 1. 20
J = I + 3
IFcL. N=(I:J).ELt.'NLG1') GO 10 220

END DO
GO TO 200
END IF

C
C

IF(IFLAG.EQ.i) THEN
DO I = 1720

J= I 1 3
IF(LINE(I:J).EC4.'14EGl' )1HLIJ

TFLAG =2
GO TO 390

END IF
END DO

END IF
C
C
C
220 CONTINUE:

DO I = 1+30
J = I + 3
IF(LINE(I:J).EL2.' IvEIW'.:,iND .IFLAG.EC).0) GO TO 230
IF(LINE(I:J).E0.'f:Ll:,'.AN'U.IFLAG.EC:.1) GO TO 235

END DO
GO TO 7-00

C
C

C************ E 11\'D 1 HE NETWORK NAME CARD 	 %*>ki^X a.^ %T i*A

C
230 CONTINUE

READ(9Y210) LINE

Ili I	 B-25
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G 1GINAL PAGE 13
235 CON1114UL	 OF POOR QUALITY

IF( LI NE( 1:2).E0.'>A/' i GO '10 -':SO
DO I = IP 30

J = I + 3
IF(LINE(I:J).LU.'1:EIW') GO 1'0 2236
IF(LI NE( I:J).LIJ.'(3EJ15 ) 	 1HLN

WRITE(110) 'FOUND THE NEXT BEGIN CAHLI'
FLAG = 2.
GO TO 380 c

END IF
END DO
GO TO 230

C
C
C
C*********** READ THE NEl WORK DATA ** k**^K*^Ic^lc***7!c^i;^1 ^i ^Y^i h' ^^i %'%
236 CONTINUE

C
C	 NOW FIND THE CHARACTLHS 'I:E ► WOFK ='

IF(LINE(1:2).F.D.'*/') GO 10 236
DO I = 1,20

IF(LINE(1:1).EO.'-') GO IU 21;8
END DO

C
C	 NOW FIND START OF !HE NETWORK NAME
238 N1 = I + 1

DO J = I+1 ► 5r
IF(LINE(J:J) NE.' ') GU lU 240
N1 = N1 + 1

END DO
C
r
C	 FIND END OF THE	 NAIIE
240 N2 = N1

DO I = J ► 50
IF(LINE(I:I).E0,	 ') 1HEN

N'2 = I — 1
GO TO 250

END IF
ENE, DO

250 NETWOkK = LINE(N1:N2)
GO TO 260

C
r.
c
C
C************ REAL, THE VALUE OF M 	 *****h
C
260 M = 0

DO I = N2+1 r80
IF(LINE(I:I).NL.' ') THEN

riEAD(LINE(I:I)s 7—'iOTERR7, 360) M
270	 FORMAT(II)

N3 = I + 1
IF(LINF(N3:N3).NE.' ') THEN

PE9D(LINE(I:I+1) t'''80+ERR:: 360)
280	 FORMAT(I2)
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^E
N3 = I + 2	 ORIGINAL 7A%*-AZ— ',7,

f	 END IF	 OF POOR QUALI1"i
END IF
IF(M.GT.0) GO 10 285
IF(I.GE.79) GO 10 7-1 00

ENL, DO

C
C
C*************%% READ VALUE. OF N'
C
285 N = 0

DO I = N3 9 80
IF(LINE(I:I).NE.' ') THLN

READ(L1NE(1:1)92909 LHR = :560) N
290	 FORMAT(I1)

TF(LINE(I+1:I+1).NE.' ') THEN
READ(LINE(I: I+1) r;5009LRR= :560) N

300	 FORMAT(I2)
END IF

END IF
IF(I.GE.79) GO 10 2'00
IF(N.GT.0) GO TO 310

ENE, DO
^ C

C
C
C************ READ THE XPYPZ COORUI NAI LS
C
310	 READ(Yi,*) ((X(19J)9Y(19J)9Z(19J)r I=19M)9 J=19N)

C

C
C************** HLAD 1HL bOUNDAKY CONDITION A*)V	 ;K**Kt

C
500 CON I1NUE

READ(9P510) LINE_
510 FORMAT(A80)

C
DO I = 1910

J = I + 3
IF(LINE(I:J).EU.'bUUN') GO TO :520
TF(LINE(I:J).LU.'fdLfW') 1HEN
WRITF(119:;:50) NETWORK

530 FORMAT (/// 9:50X. ' 1 HE BOUNDARY C:ONLil1 IOW WAS NOT FOUND 9

1.	 'FOR NEIWORK'v
f	 2	 A2(i9 /930Xv'PH0GRAFi WILL BE TERfIlHAiLU.')

C
STOF

END TF
END 110
GO TO 500

C
c
320 CONTINUE

LiO I = If-/6
J = I + 3

{

	

	 IF(LINE(I:J).E(4.'UF'PE') UO TO 325
IF(I_INE(I:J).EL..'LUWE') GO TO 325
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IF (L I NL (1 : J) . EO. ' AVER' ) CCU '10 325 	 ORIGINAL PAGE ;5IF(LINE(I:J).EU.'WAKL') GO TO 32-5	 Of POOR QUALITYEND DO 
c

DO I - 1t6
TF(NETWORK.EQ.AbUI(1)) 	 WRITE(I1+SL'0)	 NETWORK

END DO
GO TO 325

520 FORMAT(//P20X,''IHL bUUNL!ARY CONDITION ON NETWORKS ABUTTING THE',/ 9

1	 20Xt'P1_Uf1L MUST BE CLASS 1, SUBCLASS UPPER OR LOWCR'r/,20Xt
'IF THE SUBCLASS INrIEX WAS USED INSTEAD OF THE KEYWORD'+/t20Xt

3	 'THEN CHANGE 10 THE KEYWORD DESIGNATION. THIS MUST BE Dr-14E'
4,	 /t20Xt'FOR WEIWORK 'tA20?/t20Xt'SINCE IT ABUTS THE PLUME. '+//)

C
325 CONTINUE

BC = LINE(I:J)
GO TO 370

C

C
360 CONTINUE

WRITE(llr362) LINE
362 FORMAT(20X,'END OF CARD REACHED WHILE ATTEriPTING',

1.	 TO READ THE VALUES OF M AND N ON THE FOLLOWI14G CARD',
2	 / ► A80)
STOP

C
C
C
C
C
370 CONTINUE

IFLAG - 1
C
380 CONTINUE

IF(IDMP(2).EJ.1) WRITE(11,910) NETWORK,MtNvbC ► IFLAG
910 FORMAT(/;)X,'DUMP FROM SUBROUTINE REAPNET'

1	 *******k*****:^CK^IT>icy:A%;***K*^c:^C^C*^*^c***K*^k%%%^:'r;
1	 1 OX, 'NE IWCtRK 	 'rA20^/

10X,'	 M = '9I4,/
3	 lOXt'	 N	 'gilt/
4	 10X ► '	 BC =	 'tA4t;
5	 loX?,	 1FLAU -	 '914)

390 CON1114UL-
RETURN
END

N

e

i
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O°ivlhAL PAOP 13

OF pooR QUALIV

SUBROUT11*	 CENTEP
^	 C

C PROGRAM CENTER LUCATLS THE GEOMETRIC CENTER OF THE
C EXIT	 NETWORK	 AND	 COMF'L,.ES	 i;;S	 EXIT	 A r; EA
C
C THE OPTI^NS AVAILAPLE TL DO THIS ARE:
C

C ICENTR =	 ]	 THE CENIER OF THE EXIT	 IS COMPUIcU AS	 THE
C AVERAGE OF THE FOUR CORNER POINTS.
C
C ICENTf.	 -	 2	 THE CENTER OF	 THE EXIT WILL	 BE PROVIDED

BY THE USER.
C
C INPUT COMMON BLOCI:S	 =	 /NETWORK/	 AND	 /h'ADAT/

f'OMMON	 IDKh'(30)
COMMON	 /h'A[TAT/OL[IFILvKEWh1LrEI4AME.ABUT(6 )rIE[IGE(6)
COMMON	 /NETWORK/	 NETWORKrMrNrX(2Or2O)+Y(20930)PZ(30r20)r

1	 [(C+ IFLAG
C
C OUTPUT COMMON BLOCKS = /CLINE/

COMMON	 /CLINE/	 XC+YC+ZC+.).B+C+EAF:EA ► DIA
C

CHARACTER	 NETWORK*CO rBC*49ENAME*2OrOLDFII_*20r NEWF:;.*20
C

IF(IDMP(3).EQ.1)	 WKTTE(11.705)
705 FORMA I (// ? 5X r ' DU14h'	 FORM	 SUbROUT I NE	 CENTER	 * ******* *Yc*^c'

C
C*************	 LHLCK	 SYMMF'iRY	 IN )' :=0 PLANE	 ***	 **X***********^:a:*'****k
C
C (I.E.	 IF ALL VALUES OF Y ARE ZERO THEN THAT EDGE

^
f
	r_ ABUTTS THE PLANE OF	 SYMMLiRY.)

t	 ^'
Y1	 =	 0.
Y2 = 0.
Y3	 = 0.

f Y4	 = 0.
C

DO	 I	 =	 1,M
j Y4	 =	 Y4	 +	 Y(I+1)
t Y2	 =	 Y2	 +	 Y(I+N)

END	 [10
C

DO J	 =	 t+N
Y1	 =	 Y1	 +	 Y(1rJ)
Y3	 =	 Y3	 +	 Y(M+J)

END DO
C

[F(Y1.EC^.O.O.AIdU,1C^lih`(3).E^.1) WRITE(11r710)
IF(Y2.EC^.O.v.AN[1.1DIih'(S).EQ.1) WRITE(11r720)
IF(Y3.EG.0.O.AND.IIIMF'(3).ECt.1) WRITE(11r730)
IF(Y4.EG.O.O.AN!I.1Drh'(3).E g .1) WRITE(11r740)

C
IF(Y1.EQ.0.0) ISY(i	 1
IF(Y2.EQ.0.0) ISYM = 1
IF(Y3.Efl.0.0) ISYM = 1
TF(Y4.EQ.0.0) ISYK	 1
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ORIGINAL PAGE ;4
OF POOR QUALITY

C
710 FORMAT(20Xr S1UE 1 OF 1HE EXIT PLANE ABUTS THE +

1	 ' F'LAK'E OF SYMME I RY r Y=O')
770 FORhAI(20Xr 'SIDE 2 OF THE EXIT PLANE ABUTS THE 'r

1	 'PLANE OF SYMI4LI RY r Y- 0' )
730 FORMAI(20Xr 'SIDE 3 OF THE EXIT PLANE ABUTS THE

1	 'PLANE OF SYMMETRYr Y-=O')
740 FORMAT(20Xr 'SIDE 4 OF THE EXIT PLANE ABUTS ]HE '+

1	 'PLANE OF SYMMETRYr Y=0')
C
C

XC = (X(lrl)+X(Mrl)+X(1+N)+X( ► i+N)) / a.0
YC = (Y(1+1)+Y(M•1)+Y(1•N)+'i(MrN)) / 4 0

ZC = (Z(1+1)tZ(Pirl)t"[(1rN)+L(MrN)) / 4.0
C

IF(ISYM.ED.1) YC	 0.0
C
C K#*###^*#^K##^: CHECK SYMME I P%Y IN Z-0 PLANE ###*#**#*#>f ##^t####^##*#^ ###
C
C	 (I.E. IF ALL VALUES OF Z ARE ZERO THEN THAI EDGE
C	 ABUTTS THE PLANE OF SYMMEIKY.)

JSYM = 0
C

Z1	 0.
Z2 = 0.
73 = 0.
Z4 = 0.

C
DO I = 1rM

Z4 = Z4 + Z(Irl)
Z2 = Z'? + Z(IrN)

F_NP DO
C

no J = 1+N
Z1 = Z1 + Z(1rJ)
Z3 = Z3 + Z(M+J)

FND DO
C

IF(Z1.EO.O.O.AND.IDMF'(3).EC'.1) WRITE(119810)
IF(Z2.EU.O.O.ANLI.IDMF'(3).ECI.1) WR1IE(11+820)
IF(Z3.EC,.O.O.A.NU.IDMF'(3).EO.1) WRITE(I198;U)
IF(74.EQ.O.O.A,ND.lUPIF'(s).LU.1) WRITE(11r840)

r_
IF(Z1.EC1.0.0) JS)'('-	 1
IF(Z2.ED.0.0) JSYM = 1
IF(Z3.EG.0.0) JSYM = 1
IF(Z4.EQ.0.0) JSYM - 1

C.
910 FORMAT(20Xr 'S1LIL 1 OF THE EXIT PLANE AllUIS 1HE 	 +

1	 'PLANE OF SYNMETRY r Z=0')
820 FORMAT(20Xr 'S1UE 2 OF THE EXIT PLANE ABUTS THE

1	 'PLANE OF SYMMEIRY r Z-0')
C:)0 FORNAI(2OX ► 'SIDE 3 OF THE EXIT PLANE ABUTS THE

1	 'PLANE OF SYMMEI HY r L- 0' )
840 FGRMAI(20Xr 'SIDE 4 OF THE EXIT PLANE ABUTS THE +

1	 'PLANE OF SYMMETRY r Z- O' )
C

A0 

8-30



r
r.
r.

ORIGINAL PAGE' i3
OF POOR QUALIT F

C	 IF TCENTR = 2 THEN XCL(1) r YCL(1)r AND LCL(1)
C	 MUST Bt F'kl1VIDED BY USER------ ADD CODE FOR THIS
C
C
C
C******* COIMF'UIL IHE AREA OF THE NOZZLC EXIT WITH THE ********^A**X'F**
C*****X* MENSURATION FORMULA FOR A GENERAL QUADRILATERAL *a:W**%^c*****
C	 THE AREA OF EACH PANEL WILL BE COMFUIEU INDIVIDUALLY AND
C	 SUMMED TO GET THE AREA OF THE EXIT.
C

110 CONT 114UL
EAREA - 0.0

C
C

IF(IDMP(3).EI.1) WRITE(119901.)
901 FORMAT(// ► 20Xr

1	 'I	 1	 X(IVJ) Y(IVJ) Z(IrJ)	 ASO	 ESO	 CSQ'

Z	 DSO	 F'S l:	 ti Q	 EAREA')
110 J = 1. N-1
110 I = 1r M-1

TI = I+1

JJ = J+1
ASQ=(X(IrJJ)-X(1rJ))**2 +(Y(IrJJ)-Y(IrJ)) **C2 +

1	 (Z(IrJJ)•-7(I ► .'))**2'
BSO=(X(IIrJJ)-X(IrJJ))**'+(Y,lIpjj)-Y(IFJJ))**2+

1	 (Z(IIrJJ)-Z(1 ► JJ))**2
CSQ=(X(IIrJ)-X(11rJJ))**2+1Y(IIrJ)-Yl11rJJ))**Z+

1	 (Z(IIrJ)--L(lIrJJ))**^
DSQ=(X!IrJ)-X(IIrJ))**2+(Y(IrJ)-Y(IIPJ))*42+

1	 (7(IYJ)-Z(IIrJ))**--'
PSO=(X(11rJ)-X(1rJ.'))**2+(Y(11rJ)-Y(IrJJ))x*2+

1	 (Z(IIrJ>-L(IrJJ))**^
OSQ=(X:11rJJ)-X(1iJ))**2^(Y(11rJJ)-Y(IrJ))**n-+

1	 (Z"TIrJJ)-Z(I ► J))**'-
C

EAREA= FAREA	 0 .2'.j*SUK . k 4 . *F'SQ *QS(7- ($SQ+DSO-ASO-CSC)) **Z )

c
c
c

IF(IDMF'(3).FQ.l) WRITE(11.90^,) IrJrX(1rJ)rY(:rJ)tz(IrJ)VASOF
'	 1	 FISO r CSO. LiSU r F`SLJ r UbG r EAREA

90' FORMAI(18Xr2I3 ► l0F7.2)
+.,	 END DO
ii	 END DO
1 +	C

IF(IDMP(3).EO.l)	 WRITE(119750) NETWORK
IF(ISYM.EO.O.AND.J;YrI.EO.O.AND.IDMP(3). ELI .I

IF(ISYM.LU.I.ANU.JSYM.EO.0) THEN
CARER _ 2. * EAREA
IF(IDMF'(3). ED. 1)	 WRITE(11 ► 7'i0) LARLA

END IF
IF(TSYM. En. 0.ANLi.JEYM.ED.1) THEN

WRITL(11r760) EAREA
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11	 ORIGINAL PAGE SS
E	

EAREA = 1. * EAREA	 OF POUR QUA! qy

IF(IDMF'(3).EQ.l)	 WRIIE(11+780) EAREA
END IF
IF(ISYM.EG.1.A14L1.JSYM.EQ.l) THE IN

EAREA _ 4. * EAREA
IF(IDMP(3).EQ.1) WRITE(11090) LARLA

END IF

C
C	 COMPUTE THE EQUIVALENT NOZZLE EXIT DIAMLILk

CTA = SQRT(4. * EAREA /3.14159)
C
C
750 FORMAT(/+20X ► 'THE NOZZLE LY1T NLIWORK IS '+A20)
760 FORMiAI(''()X+'THE EXIT AREA IS '+F10.3)
770 FORMA)'(''OX+" I HIS NETWORK ABUTS THE 'Y' PLANE= OF SYMMETRY' +

1	 /+'OX+'IHL TOTAL EXIT AREA IS '+F!0.3)
780 FORMAL ('2'0);+' 1 HIS NETWORK ABUI S THE 'Z' PLANL- OF SYMMETRY' +

1	 /+'2OX+"(HE ';UTAL EXIT AREA IS '•F10.3)
790 FORMAT ('?0Y, + ' 1 HIS (JL I WORK ABUTS THE 'Y* AND '2 * PLANES OF 't

1	 'SYMME1R)"+/+-S0X+'THE TOTAL EXIT AREA IS '+F10.3)
C
c

IF(IDMP(3).EQ.1) Wr^ TTL(11+?10) XC+Yi,+ZC+F:ARFA+UlA
910 FORMAT( //+

1	 lox?,	 XC = '+F8.3+
2	 10X.'	 1'(
3	 lOX+'	 ZC = '+F8.3t/
4	 10X.' EAREA = ' ► F8.3,/+
5	 10X+'	 LIIA	 'vF8.3)

C
RETURN
END
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ORIGJF^i,L rE:!3- iUo
SIJDROUT 1 N'E LL 1 NE.	 OF POOR QUALITY

SUBROUTINE 'CLINE'	 THE COEFFICIENTS FOR AN
EQUATION 1H6'I DESCRIBES THE CENTERLINE F'AIH OF THE FLUME.
THE IN141AL DEFLECTION ANGLE IS ACCCUNIEli FOR.

THE F OLLOWING ASSUMPTIONS ARE MADE IN DLVELOPING THE
PATH l`F "IHE FLUME CENTERLINE.

1. THE FLUME STARTS AT THE CENT E RLINE OF THE EXIT NETWORK.

'?.THE I14I1IAL 3LQPE OF !HE PATH IS THE SAME AS IHE
JET DEFLEL110N ANGLE.

3. THE FLUME EXTEIJUS UUWNSTREAM FOR A DISTANCE OF 10
NOZZLE LYli DIAt •1ETERS. AT WHICH PO1N I 

.
IHE SLOPE IS ZERO

4. THE Y VALUE OF THE PATH DOES NOT CHANGE.

5. THE EQUAT:ON OF" - HE F'r TH TAKES THE FOLLOWING
FORM WHEKE L AIJU X ARE INCREMENTAL VALUES
RELATIVE. IO 1HE FLUME CE`:tERLINE.
Z = A*X**--, + b*X + C

COMMON /DUMP/ IDr1F' (30 )

COMMON /RAXIN/ XNPRr EMJETrTI'J!'I r1HL.IPrTHETAJrJDUMvIF'RI14f
1	 +AMINF
COMMON /CL1NE/ XC ► YCrZCrA ► B+CrEAREA+DIA

X1 = 10. * DIA

THETA = - THETA) /`;x.21958
A = - TAN(IHE(A) /(Z. * Y1)
B = TAN(THETA)
C = 0.0

IF(IDMP(4).EC:.1) WKITE(11+910) AfBrC
910 FORMAI (/;;Xr ' DUMP FROM SU8RUU 11NE ,CLINE' r

1	 ***^c**^'xK:A:^:*^:*************^lc^r^>i:M*ii^h,^:*^ ►:^k^c*k:^K**^c` r!^
1	 IOXr'COEFFICIENTS OF THE PLUllE CENIERLINE 'r

'EQUA11014 AHE:':/ ► 10X.'A = '9FH.4r/910X ►

3	 'B = '+F8.4v/.10Xr'C = 'rF8.4)
RETURN
END
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ORIGINAL PAGE 6J

OF POOR QUAL TTY
SUBROUI 1 NE S l 6RT (NE'I )

C
C	 SUBROUTINE STARf HEALIS OATA FOR THE NEfWORKS THAT ABUT THE EXIT
C	 NETWORK:. 1HE COORDINATES OF 4HE ABUT1ING EDGES DEFINE 1HE
C	 INITIAL EDGE POINTS OF THE PLUME.
C

C
C
C	 THE LEALITNG EDGE OF THE PLUME WILL ALWAYS BE EDGE 4 ► AND
C	 THE BOUNDARY COND17ION W1LL ALWAYS BE CLASS 2r UPPER.
C
C
C

COMMON /DUMP/ I DI 4F' (30 )
COMMON /PALIAT/ ULLIF1LrNEWFILrENAMErABUI(6)rIEDGE(6)rIBUG

COMMON/NETWORK/ 14LIWORKrMrNrX(2Ot2O)rY(COr20:PZ(50+'0)r
1	 BC ► I FLAG
COMMON /CLINE/ XCr)'Ci'[C ► ArbrCrEAREA
COMMON /PLUME/ MF'(6) rNF'^6) rXF (6r''-'Or:.'O) rYF'(6r2Or2C) r

1.	 ZP(6r20r20) rVF'(6 ► '''0)
CHARACTER NLfWORKV20v bC*4rOLDFTI*209NEWFIL*20 9 ENAME*20rABUT*20

C
C
C

I F (I EDGE ( NET) . EC2 . 1 . AIJL, . BC . ED . ' JF'PE' ) I HE14

MP(NET) = N
DO J = 1 ► N

XP(NETrJr1) = X(1rJ)
YP(NETrJr1) = Y(lrj)
ZP(NETrJr1) = Z(lrJ)

END DO
END IF

rs

C

C

C

IF(IEDGE(NET).EU.I.AND.BC.EQ.'LOWE') IHEN
MP(NET) = N
DO J = 1rN

K = N - J + 1
XP(NETrJrl) = X(1rK)
YP(NETrJr1) = Y(1rK)
ZP(NET ► J ► 1) = Z(1rK)

END DO
END IF

IF(IEDGE(NET).LU.:'.AND,BC.EO.'UPPE') THEN
MP(NET) = M
DO I = 1rM

XP(NETrIr1) = X(1r10
YP(NETrIr1) = Y(1rN)
ZP(NETrTrl) = Z(IrN)
END DO

END IF

IF(IEDGE(NET).LL:.L'.ANLi.BC.EO.'LOWE') THEN
MP(NET) = M
Il0 I = 19M

K = M - I + 1
XP(NETvlr1) = X(KrN)
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YP(NETrlrl)	 Y(KrN)
ZP(NE1'rlrl) = Z(KrN)

END DO
i	 END IF

ORIGINAL P R nE ':i
OF PC)CR QJA? I?Y

c
IF(IEDGE(NET).EU.3.P,ND.SC.EU .'UPF'E') THEN

	 #I

MP(NET) = N
DO J = 1rN

K = N - J + 1

XP(NETrJvl) = X(MrK)
YP(NETrJrl) = Y(MvK )
ZP(NETrJrl) = Z(MrK)

END DO
END IF

c
IF(IEIIGE(NET).E().;S.ANLi.PC.EQ.'LOWE') THEN

MP(NET) = N
DO J = 1rN

XP(NETrJr1) = X(MrJ)
YF'(NETrJr1) = Y(MS J)
ZP(NETr.Jrl) = Z(MrJ)

END DO
END IF

c
IF(IEIIGE(NET).E(1.A.AND.BL.EL4.'UF'F'E') THEN

MP(NET) ^ M

DO I = 1rM
K = M - I + 1
XP(NETrIrl) = X(Krl)
YP(NETrIrl) = Y(Krl)
ZP(NETrIrl) = Z(Kr1)

END DO
END IF

c
IF(IEDGE(NET).EU.4.AND.BC.EU.'LOWE') THEN

11P(NET) = M
DO I = 17M

XP(NETrIrl) = X(lrl)
YP(NETrIrl) = Y(Irl)
ZP(NETrIrl) = L(1r1)

ENE DO
END IF

c
c
c

IF(IDMP(5).E0.1) WHIIE(11PYIO) NE'IWORKrNETr(XP(NE')r1r1)r
1	 YP(NETr1rl)vZF'(NE'Ir1r1) ► 	 1 = 1pMF'(NEI))

910 FORMA'I (/:;X r ' DUMF' F KOM SUBROU ( 1 NE STAR' ' r
1	 *****^>♦:>t:^'^:^:************^:^:K:Y,cY,:x:^:;1:^tx:*^K^c^c^lc^lc^lc^lc*^K**' r / r
1,	 l0X r ' 1 HE EUGE OF THE F'L'UME SLUMLN I F OLLDWS THAI ABUTS TO THE ' y

'NETWORK _'rA20r/91OXr'14 1S PLUME PART NUMNER '912r/ r

3	 loX?'	 XP	 YF'	 ZF''r/r(10Xr3F8.3))
RETURiN'
END
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i

OF POOR QU tiL IV
SUBROU I IWE EX I E14LI

C
C	 SUBROUTINE 'EXfLND' IS SUPPLIFfi W11H M COORDINATES ALONG
C	 THE FORWARD EDGE OF THE PLUME IN THE VARIABLE XF'(NETtf-'it1) ETC..
C	 ...... WHERE NET INDICATES 'IHE (NET)TH NETWORK OF THE FLUME. 	 IT
C	 IS ALSO SUPPLIED WITH THE COEFFILIENIS OF AN LOUATION
C	 DEFINING THE INCRLME NfAL VARIATION IN FLUME NEIGHf DOWNSTREAM
C	 OF THE EYII (APB).
C
C	 THE PLUME WILL RE F'ANFLLED SUCH 1HA1 THE M DIRECTION (EDGE 1)
C	 ABUTTS THE NACELLE AND IHE N DIRECTION IS DOWNSTREAM. lHE
C	 'UPPER' SURFACE WILL BE EXPOSED TO THE FLOW.
C
C	 THE PLUME WILL EXTEND DOWNSTREAM A DISTANCE OF 10 EPUIVALENT
C	 NOZZLE EX11 DIAMLIERS (I.E. SIA = 10 LIIA)t AND WILL CONTAIN
C	 THE CUTS DEFINED TN THE FOLLOWING DATA STATEMENT.
C

COMMON /L)UMF'/ IDMP(30)
COMMON /RAXIN/ XNF`htEMJETtTTJET ► THLIF'r'IHE*(AJ+JLIUM•IF'RINT

1	 tAMINF
COMMON /PLUME/ MF'(6) tNF'(6) tXF'(6+20+L'O).YF'(6t20t20) t

1	 ZP(6t209,20)tVP(6t19t1y)
COMMON /LLINE/ XL: t YC t Z.0 t A t B t C t EAREA t TIIA
COMMON /RAXOUT/ NPI'StXSIA(.50)tYRAIIO(30)tXVN(29)
COMMON /XCUI/ NCUTStCUT(11)

DIMENSION STA(11)thA'110(11)tVN(?O)tXS1'Ali('-,Y)tSTAM(10)
DATA CU1 / O.OtO.'^':,tO.'JOt0.75t1.00t1.:;0t'''.00;s.00t4.00t5.00t6.00/

C
WRITE(ilt*) `tNP"fS :- 'tNPTS

C*** K****^ ^CI^IF#^CM CHECK DhTA FROM RAXJET *^ *^ ^' % ^ *******************
IF(IDMP(6).E0.l) WRITE(11t904)

904 FORMAT(//t`,Xt'DUKP FROM SUBROUTINE EXTEND	 x:^****%*********'t

2	 10Xt'NONEIIMENSI014AL OUIPU( FROM RAXJET FOLLOW't/t
3

	

	 lOXt' I	 XSTA(1)	 YRAllu(1)	 XVN(I)')
IF(IDMF',6).EU.1) THEN

DO 110	 I=1tNF'IS
WRITE(11.9906) ItXSIA(I)tYRAIIO(1)

906	 FORMAT(I10t2F10.3)
IF(I.LT.NPTS) WRITE(liFY08)	 XVN(I)

908	 FORMAT(30XtF10.4)

110	 CONTINUE
END IF

C
C
C*************x^ DLFINE THE CORNER POIN(S OF IHL PANELS ********%******
C
C
C	 RATIO AT THE STAIIU14S 1DENfIFIED IN THE XCUf DAIA SIATEMENT.
C

NCUTS = 11
C

DO I = 1tNrUTS
STA(I) = CUT(I) * DIA

END DO
C

a 
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DO	 I	 =	 1 +	 NF''( S
XSTA(l)	 =	 XSTA(I)	 A	 DIA	 C?^(',;PLiL F^.3	 '^

C	
END DO	 OF P0'0 j-, QUALITY

C,
CALL	 DER(XSTA9, YHA(10rNF'1S.SM9,SN)

CALL	 CAL(14F'ISrXSTA+YHATIO+NCUTS9,S'IAPRAII09,SPirSNPISM)
C
C
C	 EXTEND THE INITIAL POIN(S ON THE PLUME DOWNSTREAM.
C

DO	 200	 NE 'l	 _	 1 9, 6
IF(MF'(NET).ED.0)	 Ci0	 'IU	 '200

C
DO	 120	 T	 =	 l. 9, 	MP(NET)

DO	 J	 =	 1 9, NC:U ( S
XSLOPE	 =	 1.	 -	 (STA(J)	 / STA(NCUTS))
XP(NETPT9,J)	 =	 XC	 +	 STA(J)	 +(XF'(Nt19,19,1)-XC)*RATIO(J)*XSLOF'E
YF'(NETrl9,J)	 =	 YC	 +	 (YP(NET9,Ir1)-YC)	 *	 RATIO(J)
DZ = A * S(A(J)**'-, + H * STA(J)
ZP(NET.irJ)	 _	 ZO	 +	 DZ	 +(ZF'(NLIPIri)-ZC)	 RATIO(J)

C
C

END DO
NP(NET)	 = NCUTS

120	 CONTINUE
C
C
C
C
C************	 LUMPWL OUTFLOW VELOCITIES	 ********%**************** *
C
C
C

_	 DO	 I	 =	 19,	 NETS

XSTAM(I)	 _	 (XSTA(1)	 +	 XS'1A(I+1))	 /	 2.0
END DO

C
p	 DO	 I	 =	 19,10

STAM(I)	 _	 (STA(I)	 +	 STA(I+1))	 /	 2.0
END DO

r,
N1 = NPTS -1

C
CALL	 DER(XSTArXVNrN1rSMrSN)
(I	 A	 (	 XXSTAM	 VN	 T	 VN	 'M	 N ISMn 	 .ALL CLN19,	 9,	 9,109,5 AM.	 9, S 9, S .)

C
C
C	 FINAL VELOCITIES CU(lPUftU Al PANEL CENTERS.NOTE= THEHE 1S
C	 NO VN VF:iiIA (1UN IN 1 HE M DIRECTION.
C

DO 1.50 T = 19,MP(NEI)
DO J = 1910

VF'(NET,I9,J) = VN(J)
END DO

150 CONTINUE
C
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910

200
C
C

IF(ICiMF'(6`.4(4.1)WRITE(11!,9lO)t4LI r((I+J+XP:NETrIrJ)rYP(NET ► IrJ)+
1	 ZP( NET rIr J)rVP(t\'L'IrIrJ)r1 . 1Pr+'(NL())r J= 19NP(NLI))
FORMAT(//r5Xr'000HLIINA'ILS FOR PLUML SEGMENT NUMLiEK 'rI2r/r

2	 lox?	 M	 N	 XF'	 YF'	 ZP	 VN' r/ r

3	 (l0Xr21/!r','Xr4F10.3))
CON? INUI_ ^I

RETURN
END

ORIGINAL PAC= !S

OF POOR QUAUTY
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SUBROU	 I14L PRASE
C
C SUBROUTINE PRASE UENERATES THE 	 DATA FOR 'IHE
C RASE OF	 (HE PLUML.	 ONE PLUME RASE NL )WORK FOR EACH
C FLUME NEIWUk'K.
C

COMMON	 /DI.JMF' / 	 I DMP (30 )
COMMON	 /PLUME/	 fiF'(6) rNF (6) ► XF'(6+?Os"O) +YP(6+''-'U ► '7'O) +

COMMON	 /C;L1NE/	 XC ► YC+ZC+Z+R +Cs 	ARLA ► LiIA
COMMON	 /XCUI/	 NCUI+CUI(11)

C
COMMON	 /PRASE/	 MF`1+(b>rNF'b(6)+XF'R(6.20+?>rYFb(6+2U ► '^')+

ZPB(6+"2'U+'2)
G

DXRASE = CUT(NCUT)	 * DIA
DZ	 = A * XbASL**-' + R * XRASE

C
XRASE	 = XC + DXRASE
YBASE	 = YC
ZRASE	 =	 LC + DZ

C

DO	 I	 =	 1+6
C
C
C

IF(MF'(I).EC).0)	 GO	 IU	 1(,0
MPB(I)	 =	 MP(I)
NPR(I)	 =

C
DO	 J	 =	 1+	 MP(I)

XPB(IrJrl)	 =	 XP(I+JrNP(1))
YPB(I+.J+I)	 =	 YP(IrJrNP(1))
ZPR(I+J+1)	 =	 ZF'(1+J+(4P(I))

C
XPB(I+J+'?)	 =	 XRASE
YPR(I+J+'-)	 =	 YBASE
ZPB(I+J ► ')	 =	 ZBASE

END DO
100 CONTINUE

C
C

IF(IDMP(7).EC).1.A(4D*MF'(I).GT.0)	 WR1iE(11+910)	 I+((J ► K ► XF'R(IrJ+K)+
1	 YPB(I+JrK)v/-PB(I+J+K)+	 J = 1rMF'b(1))+	 K=l+NPB(I))

910 FORMAT(//v5X+'DUMP FROM SUbRUU(1NE PRASE 	 ****************%^I:^i: 	 '+

1	 /+10X+'LiATA FOLLUW FOR FLUME 	 RASE SEGMENT NUMBER
2	 1 O+ '	 M	 N	 XF'b	 YPB	 LPu, +
3	 /Y(IOX+Z1493F10.3))

C
C

END	 110
C

RETURN
END
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URIGiNAL F1 :. !"

SUBROU 11NE WAKE	 OF POOR QLAt.i,
C
C	 SUBROUTINE 'WAKE' LiEIERMINES THE COORDINATES FOR WAKE
C	 NFTWOkKS 'f HA( LMANATL FROtl THE FLUME LASE.
C	 EDGE 1 IS FOPCED IU AbUT THE FLUME BASE.
c
C

COMMON /DUMP'/ I LJMP (:SO )
COMMON /CLINE/ XC:rYLrLCrArBrCrEARLA.UlA
COMMON /FBASE/ PIF'N(6)rNF'b(6)rXF'B(6r20r2)rYF'B(6r'0rt')7

1	 ZPB(6r20r2)
COMMON /WAKL/ MW (6) • NW (6) ► XW (6 ► '.-' ► '''O) r YW (6 r ' r''O) ►

1	 ZW(6r:_'r20)
C
C
C
C
C
C
C	 MATE EDGE 1 OF WAKES TO 1HE FLUME BASE

DO 100	 1 :: 19 3
IF(MPB(I).EC).0) 00 TU 100
NWAK'E = I

C
DO K = 1rMFR(I)

XW(Irl ► K) = XPB(1rKr1)
YW(Ir1rK) = YPB(IrKrl)
ZW(Ir1rK) = ZF'B(IrK ► 1)

C
XW(Ir2rK) = XW(Ir1rK) t SO. * DIA
YW(Ir2 ► K)	 YW(1r1rK)
ZW(Ir2rK) = ZW(1r1rK)

C
MW(I) = 2
NW(1) = MPB(I)

C
END DO
T_F(IDMF(8).EQ.1) WRITE(119,910) lr((JrKrXW(lrJrK) ►

1	 YW(IrJ.K)rZW(1r..i.K) ► J=11MW(l)) ► K=l ► NW(l))
ti	 910 FORMAT (/.' r UX r ' llUMF' FROM SUBROUTINE WAKE ' ►

:?	 13Xr'THE CfJORU1Nf;lLS FOLLOW FOR WAKE NUMrLR 'rI1r
3	 /.13X ► 'M	 N	 XW	 YW	 ZW'r/ ►
4	 (10Xr214r;3F 10.3) )

100 CONTINUE
RETURN

t	 END
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i ORY'INAL PAC" 13

OF POOR QUALITY

SUBROU'1114E CREATE
C
C SUBROUTINE CREATE USES 'IHE OLD PANA1R FILE AND THE
C COMPUIEU BATA TO CREATE_ A NEW PANAlh FILE WITH THE
C PLUME NLIWORKS AND THE ASSOC1A1tD UUIFLOW VELOCITIES.
C

COMMON /'(11L/	 1ITLE
COMMON /DUMP'/ ILIMP (.50 )
COMMON /PADAT/ OLLIFIL ► NEWFILr ENAME ► ABUI(6) ► IEDGE(6)
COMMON /RAX I N/ XNF'R ► LPiJE I ► I I JE I ► 1 HL I F' ► THEI AJ r JDUM ► I F'R I N

1	 .AMINE
COMMON /NETWORK/ IJE. I WORK r M ► N ► X (20 r 20) ► 1" ('J0 r''-'0) 0 2 (L'0 ► 20) r

t	 BC ► IFLAG
COMMON /PLUME/ MF'(6) ► NF'(6) ► XP(6 r20r20) ► YF'(^• 30r'20) r

1	 ZP(6 ► 20 ► 20) ► VF'(6r lYvlY)
COMMON /PRASE/ IlPb(6)+NPH(A) ► XF'B(6,20+'2)rYF'b(6+'''Or2)r

1	 ZPB(69''0r2)
COMMON /WAKE/ MW(6) rf4W(6) ► XW(6r''-' ► '2'0) rYW(6r-'r20) r

1	 ZW(6r2r'''0)

t C
C_

CHARACTER	 TITLE*80 ► 	 OLDFIL*20r	 NEWFILi•'''Ur	 L110:*80r	 ENAMF_*20 ►
1	 ABUT*20rNEIWORK*20rBC*4rCAHD*A

C
REWIND 9

C
' C****** READ AND W81TE UN1IL THE 	 'BEGIN GLO't+AL LIAIA'	 CARD	 IS FOUND ****

C
100 CON'1114UL

READ(9010)	 LINE
110 FORMAT(A80)

C
110	 I	 =	 1 r	 20

J =	 I	 + 3
IF(LINE(I:J).E0.'EN EG1')	 GO	 10	 150

END DO
WRITE(10.120)	 L114E

120 FORMAI(A80)
GO TO 100

C
150 CONTINUE

DO	 I	 =	 1 ► 	 20
J =	 I + 3
IF(LINE(I:J).LU.'bL0b') 	 THEN

WRITE(10rl6'j)
WRITE(109162)
WRITE(10.163)

t WRITE(109164)	 TITLE(1:`.i0)+	 OLDFILPNEWFIL
IF(JDUM.NE .1)	 WH11E.(1Ur166)	 X!JF'F:PEMJLIrI IJE'(r'IHLIF' ► IHEIAJ
IF(JDUM.LL4.1)	 WR11E(10+168)
WRITE(10 ► 170)

END	 IF
ik ENE,	 DO

C

160 FORMAT(
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URIG'NAL PA rAlE !'134

OF POOR QUALWY
2 ' ^Ic%ctKtK%ctic^c^ktic%c *%ctictk;l:^^k' r 1 ^/4 ► ' /AUUJET' r /,

a	 3 '*/ >K%c*>K*tK* tk**%*%c^k*%c*****>^^AK%%tic**tK^k**tk***IK%c%c%c*%t*tk%c %I*^'.

b ***'.II4 r `/ADIIJET'r/,
7 '*/ *** 1HE PLUML SIMULATION	 IN	 IHIS PAN A',
8 '1 ***' ► 'I'/4,'/ADitJEI', /r
9 '*/ *** FILL WAS	 1NLORPORATED WITH IHE	 'r
1 ***' r 1 74 r' /AL)11JE I' r / r

2 ***' r T74, ' /ALtLIJL i' r/ r

3' */ *** A D D J E T	 L O D E
4 ***' r I ')4 ► ' /ADItJET' r / ►

6 ' ** *' r l'i4, ' /ALI UJE I ' r /,
7 '*/ *** WkllIEN	 BY	 +
8 ***'r7/4r'/AULtJEI')

C
C
162 FORMAT(

1 */ *** GEORGE A.	 HOWELL AND	 ISHWAR C.	 BHATELE'+
2 'Y ***'r1/4,'/AUDJEI'r /,
3 '*/ *** GENERAL DYNAHilL5 LLJRF'ORATION

5 '*/ *** FORT 'JORTH	 DIVISION	 +
6 ** *' , ' 1'/4, ' /ALIUJE r	 +/,
7 '*/ **%t FURI	 WORTH,	 TEXAS

^	 8 ***'r'174r'/AUUJEI'r/r
9 '*/ **% PHONE	 (81"/)	 '/:32-4811	 LX I ENSION	 44'r
1 '18 ***',1/^+'/ADLtJEI',/,
1
2 ***' r'I'/4, ' /ALtLJET' r / r

3 */ *** ,
4 **%',174f'/AUUJEI')

f	 163 FORMAI(
1 */ *** THE 2 — D JE1	 CHARACTERISTICS WERE L:UMPU',

I	 2 'TEIt ***'r1:'4+'/ADULT',/ ►
3 '*/ *** WITH THE HAXJLI	 FLUME	 MODELING CODE	 LIEVE',

'	 4 'LOPED ***'.T74,'/ADLtJEI',/9
i	 0 */ XX% BY	 k1(.HAkLi	 U.	 W1LM01H	 +

7 */ *** NASA/LANGLEY RESEARCH LEN(EH	 +
7 ' ***' ► 174,  ' /ALILtJEI

9 ***'r.f74r'/AUUJEI'r/+

2 ***',T74+'/AUUJk(')

♦1 1

C
164 FORMAT(

1 ' */	 *** ' r A`_.•U +'f '/U r ' *** /ADU.1E 1 ' r /,
2
3	 /AUUJEI',/+
4 '*/	 ***	 ORIGINAL FILE
5	 T70, ' *** /AII LiJET' + /,
6 */	 ***	 NEW FILL
7	 T70,'**** /ADDJEI')

C
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166 FORMA I(

6

8
9
1

4
C
C
168 FORMAT(

1 */	 **

3
4

^w ORIGINAL I-f'

OF POOR

T70r'* ** /ADDJEI'r/r
NOZZLE PRESSURE RATIO	 n"vF6.3r

T709'*);* /ALILIJE I ' r / r
JET E):1*( MACH NUMILH	 =' 9F6.3r

T70 r'*** /ADUJE('r/r
JET EXIT TEMPERAIUHL	 _'9F6.19

T709'*** /ALiDJEI'r/r
NOZZLE LIP ANGLE	 ='rF6.2r

T/Or'*** /ADLIJEI'r/r
JEI DEFLECTION ANGLE	 ='rF6.29

T70 r ' *** /ALiUJE I ' )

T70 r ' *** /ADIUJET' r / •

A SOLID PLUIIE WITH NO INFLOW VELOL11Y' r

T709'*** /AUUJt 1'r/r
IS SUMILAIEU IN THIS PAN AIR FILL '.

T70r'*** /ADUJEI')

F

C
170 FORMAT(

1	 */	 *7k*	 ' r
T709'*** /ADDJET'r/p

3
4	 T70r'*** /AULUEI' r / r

5
6	 T70, ' *** /Al1UJE (' ► /

' **71^it7K71 *%t**^1:4 ***^ *' r T ?4 r ' /ADDJL 1 ' r / r

4 '**************>!'>C*'rI/4•'/ADDJET')
C

WRITE (10+172)
172	 FORMAT('*/'r/r'*/')

C
LJRITE(10+1C0) LINE

C
C****** READ AND WRITE NE(WUhI 1" DAIA UN1IL EXIT NETWORK 1S FOUNii ******
C
C
C

200 CONTINI;c
NETWORK L. 'XXXXXX'
READ(91110) LINE
Ir(LINE(1:2).EU.'*/') GU 'IU 210
DO I = 1 r 20

J = I + 3
IF(LINE(I:J).E0.'14E'(W') CALL RLADIIL(LINErNEtWORK)
IF(NFTWOHK.EC1.ENAML) [HEN

CALL BLKEXIT(L1[4ErC:Ah1,)
IF(CARD.EO.'RLb1') GO TO 240
WRITE(10r120) LINE
GO TO '?30

END ?F
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a	 ^

END DO ORtGWAL C'P,G7 ^a
C2 OF POOR QUALITY•

1('i CONTINUE
WRITE(109120)	 LINE
GO TO 200

C
C***** READ AND WHITE NETWORK DA'A	 UN 1 1L	 NEXT 'FEG1N'	 CARD	 IS FOUND ***
C
230 CONTINUE

READ(9r110)	 LINE
IF(LINE(1:2).EO.'*/')	 GO '10	 ''233
DO	 I	 =	 1r20

J =	 I	 + 3
IF(LINE(I:J).LU.'NEUI') bU	 10 '40

END DO
235 CONTINUE

WRITE(1Ur120)	 LINE
GO TO 230

C
C
C
C***** ***	 INSEHI	 FLUKE ► 	 PLUML RASE+	 AND WAKE UAIA **M* %*	 ******#******
C
240 CONTINUE

CALL ADDPLU
CALL ADDPLPA
CALL ADDWAKE

C
C***** *****TRANSFER REMAINDER OF	 C;AHUS	 IU NEW FILE	 *******^c*********
C

WRITE(10r120)	 L114L
260 CONTINUE

READ(991109EHR=280)	 LINE
WR.ITE(109120)	 LINE
GO TO 260

C
280 CONTINUE

WRITE(11 r'''YO)
290 FORMAT (/ r 30X r '	 PROGRAM U01IF'LE I E' )

r
RETURN

} END

BAN



ORIG ';%L
OF POOR Q`24i fT ^^

SUbROU 1 11JL	 HEADTI L (L INE, NL i WORK )
r_
C SUBROUTINE	 `REALIT IT'	 REALIS	 T',', NLIWOHK 111LE	 CA ,\, D	 TO
C IIETERM114L 1HE	 NETWORK NAME.
C
C

CHARACTER LINE*80 r	 IJL I WJRK*l.)
C
C*********** READ	 THE NLIWOHK	 I11 LE **	 * M*********^^:%^1^^%**

DO	 I	 =	 1920
IF(LINE(I:I).LU-'-')	 GO	 '10 238

END DO
C
C NOW FIND START OF THE NE(WURK NAME

-238 N1	 =	 1	 +	 1
DO	 J =	 I+i	 +	 50

IF(LINE(J:J).NL.'	 ')	 GO	 10 2140

N1	 =	 N1	 +	 t
CND DO

C
C
C FIND END OF THE NETWORK NAME
240 N2 _ N1

DO	 I	 = J +	 50
IF(LINE(I:I).ECI.'	 ')	 THE14

N2	 =	 I	 -	 1

GO TO 250
END IF

END DO
250 NETWORK	 = LINE(N1:N2)

C
RETURN

r
END
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OF POOR QUALITY
SUBROUTINE bLKEXIT(LINE,CAkL0

C
C	 SUBROUTINE ' BLKEXI'1 ' PLACES '*/' 114 THE F IRSI TWO
C	 COLUHN5 OF 1HE EXIT NETWORK CARDS TO NULLIFY
C	 THE I NF'U 1 FOR 1 HA1 NE I WORK .
C

COMMON /DUMP'/ I DI 1F' Q0 )
C

CHARACTER LINE*80, CARD*4

C
C

WRITE(10,80)
80	 FORMAT (' */' ,'1749 ' /ADDJET' 9/9	 ,'('14 , ' /All' JEV )

C
WRITE(10,160)

160 FORMAT(

1	 T74,'/AUUJEI', /,` * /',
2	 10X. ' *********^:***X:^:**%:^:******************,Kxc^:^4'^:*^X%*^1:******'
2	 T749 ' /ADDJE'(' , /, ' */ ' ,
3	 10X,'**	 **',
3	 T74,'/A11DJEV ,/,'*/',
4	 10X,'**	 1HE FOLLOWING NETWORK HAS BEEN NULLIFIED 	 **',
4	 T74,'/AL1UJE1'r/,' */',

6	 10X,'**	 BY THE ADDJE1 CODE	 **'+
6	 T74, ' /AL)1 ► JE'1 ' , /, ' */' ,
6	 lox?,**	 **'q,
6	 T74,'/AD DJE1' ► /,'*/',
7	 10X, '	 ,
7	 T749'/AUDJE-f — '*/',
8	 lox .1*******^c*^^**%*,'%^Xc******k*****Mc*******l ► ^c*******%%**X*' +
8	 T74,'/AUUJEI')

C
WRITU 10,80)
WRITE(lOY90) L114E

90	 FORMAT('*/',A/0.1)=19'/AUUJEI')
100 CONTINUE

READ(91llO) LINL
1=0 FORMAT(A70)

IF(L 11NE(1:2)sFU.'V/') GC 10 1210
DO I = 1920

J = I + 3
CARD = LINE(I:J)
IF(LINE(I:J).E0.'14E"IW') GO TO 130
IF(LINE(1:J).E0.'BcGI') LiO fO 130

END DO
120 CONTINUE

WRITE(10,90) LINE
GO TO 100

C
170 CONTINUE

RETURN
END
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L)RtGiN 
SUBROU1114E AUDPLU	 OF POOR QUALITY

'	 C
C	 SUBROUTINE 'ALIDPLU' ADDS THE PLUME NETWORKS 10
C	 THE NEW PAN AIR FILE.
C

COMMON /DUMP/ IDNP(30)
	 d

COMMON /PLLiME/ t1F' (6) 9 NP (6) 9 XF' (6 9 ''0 9 '0) 9 YF' (6 9 "0 9 20) 9
t	 ZP(6r-209'_'U)9VP(6919919)

C

DO 400 I = 196
M = MP(I)
N = NP(I)
IF(M.EQ.0) GO lO 400

C
C*********** ADD A BANNER BEFORE 1HE PLUME DATA ******%**1c*%*
C

WRITE(109100)

1 .,0	 FORMAT('*/' 9 1'/4r'/ADDJEI' 9 /9' * /' 9 1/49'/ADDJET')

IF(I.E(4.1) WHITE(10r130)
130 FORMA'1 (

1	 T74 9 '/ADDJE I 'r/.')C /' r

T749' /ADDJET'9 /9'*/'r
3	 10X9'**	 **'
3	 T74 9' /AU11JET' 9 /r'*/'r
4	 10X 9 '*%: (HE FOLLOWING NETWORKS SIMULATE THE EXHAUST 	 **'r
4	 T74r'/AL1bJEI'9/9'*/' 9

6	 lox?'**	 FLUME AND THE OUTFLOW VELUCI11ES 	 **'9

6	 T74 r ' /ALILIJE 'I ' r / 9 ' */' 9

6	 10X9'**	 **'+

b	 T74r'/AL'iL1JE'I'./r'*/' 9

7	 T749 ' /AULUE I ' 9 / 9 ' * /' 9

8	 lox r'***%%:%%K******************% %:************* k*****Y %%%:9: I' 9
8	 T74r ' /ADTIJE 1 ' )

C
WRITE(10r100)

C
C************ WRIIE NL IWORK 1I1LL AND CORNER PO1N1 UA1A ******* M********
C

WRITE(10rl3j) 19MPN
135 FORMA ((' NEI WOi;K= FLUME-SEGMENT-' 9 11 9 SX r 1;5 9 :,X r I3 9 T74 9 ' /ADIiJET' )

C
110 K = 19N
DO J = 19 M

WRITE(109140) XP(19J9K)rYF'(1rJ9K)!,ZF'(IrJrK)

140	 FORMAI(3F10.39T749'/AI.iUJEI')
END DO
END DO

C
r

C************ WRII E BOUNDARY C014U11 1014 DATA 9 ETC, 	 *********** ^Y%: i %:%:%:%: 4:**
C	 t

WRITE(109150)
150 FORMAT('TR1ANCiULAH PANEL TOLERANCE	 .003'r1/4r'/AI.)DJET'i

WRITE(10r160)
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a	

Of POOR QUALM-"

160 FORMAI('NOUNLIARY CONU11ION = 2,UPPER',T74,'/ADL)JEl'
WRITE(10,170)

170 FORMAT('SFEL:IFIEU FLOW',T74,'/AL,DJE1')
WRITE(1U,180)

180	 FORNIA I ('
.
I ERM = 1' , T74, • /6DDJE f ' )

WRITE(10,185)
185 FORMAT('FOINIS = ALL	 3 0.0'f-(*/4,'/AUUJEI')

C
C
C*************** WRITE SHE F'LUt^E UUfFLOW VELOCITIES ***^** ***** ***
C

WRITE(10,100)
WRITE(10090)

190 FORMAT('*/	 JHE FOLLOWING DATA ARE THE OUIFLOW VELOCITIES'
1	 T74,'/ADllJE(',/, '*/	 THROUGH 1HE PANELS OF THE ',
2	 'PLUME 14E(WORD',T74,'/ADDJEI')
WRITE(10,200)

200 FORMAN (' PU 1 N I S = CENTER' , I %4, ' /ALUL)JE'I ' )
C

DO K = 1, N-1
ail = M - 1
IF(M1.EQ.1) WRI)E(10,1) (VP(I,J,K) ,J - 1, M-1)
IF(MI.EQ.2) WRITE(10,2) (VP(I,J•f\) ,J = 1, M-1)
IF(Ml.EQ-3) WKITE(1093) (VP(1,J,K) ,J = 1, M-1)
IF(M1.E0.4) WK11E(10,4) (VP(I,J,K) ,J = 1, M-1)
IF(M1.EQ."J) WHI'IE(10,b) (VF'(I,J,K) ,J = 1, M-1)
IF(M1.EQ.6) WRITE(10,6) (VP(1,J,K) ,J = It M-1)
IF(M1.GE./) Wh1TE(10,7) (VP(I,J,I<) ,J = 1, M-1)

WRITE(11,3UU) 1,J,K, (VP(I,J,K),J= 1,t4-1)
300 FORMAI(5X73I4,15F8.3)

END 00
1	 FORMAT (1t-10.30',",l  c ' /Al,DJL'l ' )
2	 FORMAI(2'F10.3,T74•'/ADDJEI'>

3	 FORMAL (:3} IU.:S,1%4,' /AEIDJE I ' )
4	 FORt4AT(4F10.:3,-1/4,'/ADllJEI1)

1	 5	 FORMAT (7F 10.3, T74, ' /ALILlJE I ' )
k	 6	 FORMAI(6F10.3,T74,'/ADDJEI')

7	 F0RMAT(/Fl0..5,1/4,'/ADDJET')
i	 C
i	 WRITE(10,100)

C
C

I	 J400 CONTINUE
RETURN!
END

r

i
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SlJRROUTlr.E AUUF'LNA	
ORIGINAL PP.^- 13

C	 OF POOR QUALCTY

C	 SUBROUTINE ' ADLIF'LBA' ADDS THE FLUKE LASE NE I WORKS TO
C	 THE NEW PAN AIR FILE.
C

COMMON /DUMP'/ IDr4F'('30)
COMMON /PRASE/ MFR (6) , NF'b (6) v XF'N (6 t 20 r ') , YF'Li (6 +'0, 2 ) ,

1	 ZF'B(6+!-O,2)
C

DO 400 I = ,6
M = MPB(I)
N = NF'B(I)
IF(M.E0.0) GO 10 400

C
C*********** AUD A BANNER BEFORE IHE FLUME BASE DATA	 %**********
C

WRITE(10+100)
100	 FORMAT('*/',f/4 '/ALLUJEI'+/+'*/',T74 ► '/ADDJEI')

-1 I.EQ.1) WRITE:lOvl3O)
130 r L)RMA I

1' */' ,lox, ' **** ^x^^ x:**** *^c*********^************ *x:^:^^ ****»^*******' ,

3	 10X ► '**	 **',

3	 T74,'/ALIUJE ► 'r/,'*/'+
4	 10X,'**	 1HE FOLLOWING NETWORKS FORM IHE BASE 	 **',
4	 T74, ' /ALI11JE f ' + /, ' */' ,

6	 10X,'**	 OF THE EXHAf!ST FLUME	 **'+
6	 T74+'/AULIJEI',/ r'*/' ►
6	 10X,'**	 **'.
6	 T74,'/ADDJE('r/,' * /',

7	 T749'/AUUJE'f'./,'*/',

8	 T74,'/ADDJE'I')

C
WRITE(10+100)

C
C*****^k****** WRITE NE!WORK 1111E AND CORNER PO1Nf LiAIA **************K*
C

WRITE(10913b) 1,KYN
135 FORMAT (' NETWL)RK-F'LUI E-RASE-SEG-' + I1 , 5X+ 13, `JX, 13+1 /4,

1	 '/ADDJEII)

DO K = i,N
DO J = 1. M

WRITE !10,140) XPB( I+J,K),YF'k+(I+.J+K).ZPH(I7J,K>
140	 F0RMAI(-,F10.3+T749'/AUUJEf')

FND L10
END fin

C
C

a	 C************ WR P E NOUNLiARY CONII I1 10N DATA. E f C . *********Y * *y K:^t ! XY:X *w
C

WRITE(10+150)
150 FORMAT('TRIANGULAR PANEL IOLEF:ANCE = .003'+40X+'/A!'UJEI')
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WRITE(10c160)
160

	

	 FORMAT( ' BOUNLIAHY C:UNL11'I 1 ON _	 4,	 8 v 1	 61,3'  r *V/ 4 v ' /ALIUJE I ' )

WRITE(109170)
170 FOWIA ('SINGULARITY TYFLS	 SA+ LIA'r-1/4v' /ADLIJET')

400 CON•11WUt
RET'1RN
END

ORlc4uAL FO,rE ;:>

OF'OOR QUAL'r%-'

k
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c	 ORlGNAL cACt.;

SUBFOUlINE ADDWAKE
OF POOR QUALTY

C
C	 SUBROUTINE 'AUDWAKE' ADDS THE PLUME WAKE NLIWORKS TO
C	 THE NEW PAN A1R FILE.
C

COMMON /DUMP/ I LiM (30 )

COMMON /WAKr/ MW(6)rNW(6)rXW(6 ► L' ► L'O)rYW(6rL'r20)r
1	 ZW(6r2r2U)

C
DO 400 I = 1 ► 6
M = MW(I)
N = NW(I)
IF(M.EQ.0) GO TO 400

C
C*********** ADD A BAN14ER BEFORE THE PLUME WAKE LIAIA *******^^^^**
C

WRITE(1Or100)
100	 FORMAT('*/'+I/49'/ADDJL'I'r/r'*/'rT74r'/ADLIJEI')

IF(I.EU.1) WHITE(10r130)
130 FORMAT (

1	 T74r'/AD1DJE•I'r/r'*/'r

2	 T74r ' /AD1)JE •(' r / r ' * /' r

3	 lOXr '** 	 **'r
3	 T74r'/ADDJE•f'9/r'*/' r

4	 IOXr'**	 THE FOLLUW1146 14L1WORKS FORM THE WAKE 	 **'r
4	 T74r ' /AD11JE • 1 ' r / r ' */' •
6	 lOX r '**	 FROM 

.1 
HE EXHAUST r'LUME:	 **' ►

6	 T74r'/ADDJ6L'1'r/r'*/'r

6	 l OX r ' * *	 r
6	 T749'/ADDJET' r /r' */'r
7	 lOX ► ' *x'**xc^ * *x **********^!c*^Ic*****^ ** *****^c* !c**^K*******c***' r
7	 T74r'/ADDJET' r/ ► '*/'r
8	 lox 9 '	 ►
8	 T74r'/AD1)JE.1')

C
WRITE(10 ► 1()O)

C************ WHITE NETWORK TITLE AND CORNER POINT DATA ******^C*^%******
C

WRITE(109135) IrMpN
135 FORMAT('NETWORK=F'LUfiE-WAKE-SEG-'r11rSXrI3 ► 5XrI3 ► T749

1	 '/ADDJEi')
C

DO K = 1 ► N

DO J = 1 ► M
WRITE(14 ► 140) XW(1rJ9K) ► YW(IrJrK) ► LW(1 ► J9K)

140	 F0RMA((,3F 10. 3 v 1 /4 r ' /AL,L1JE 1 ' )

END DO
END DO

C
C
C*********T** WRIA HUU14UAKY CONDITION UAIA ► Elie. *********************
C

WRITE(].0 ► 150)
150 FORMAT (' WAF E FLOW F ROPER 1ES 1 AG' 9 T74 ► ' /AODJE 1 ' )

WRITZ(10r160)
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drow

160 FORNAf('bOUNDARY CONDITION	 1r	 WAKE. 1'r1%4r'/ADD_)ET')400 CON111JUL-
RETURN
END

, .4
oRiC.&` AL	 -OF poOR QUALITY

*.

• S
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C
C
**************:^^:x:^:x^:******.^***********:^***raw***^rx:^r********************
r
C
** *************	 ** y1^:71 K; i4:^l:k:**************** Kk * k****^K K* 1 **********^k**
C

SUBROUTTNE CAL(INIPXrYrNXrXb ► YB ► VMrVNrISM)
C
C	 SPLINE FIT N VALUES OF Y AS A FUNCIION OF X
C

COMMON /nUMP/ 11111P(:60)
DIMENSION X(1) ► Y(1)rXB(1)rYB(l)
IiIriSNSl0N FF'(30) ► FPP(30) ► FF'MF'(30) ► FIF( 100)

DATA PT/.3333333^Ss33333/

!F(IDMP(7).EQ.1)	 WRITE(119910) (1 ► X(1)rY(1)r I=1 ► N)
910 FORMAT(///r20Xr 'THE INPUI UA(A 7U CAL IS:' r/ ► 20Xr

1	 ' I	 X	 Y'r/r(16X ► 14r2F10.3))

C

C

6 CONTIN14-
ISM=O
KM=1
KN=1
K = 1
M =	 1
I	 = M
J = M+K
DS	 =X(J)-X(I)

D = DS
IF	 (DS.EQ.O.)	 GO	 TO	 150
DF	 =	 (Y(J)--Y(I))/DS
IF	 (KM-2)	 10r20v30

10 U =	 .5
V	 =	 3.*(IiF-VPi)/US
GO TO 50

20 U	 = 0.
V = VM
GO TO 50

30 U	 =	 -1.
V	 = -DS*VIA
GO TO 50

40 I	 = J
J= J+K

DS	 =	 X(J)-X(I)

IF	 (D*LiS. LE. 0. )	 60	 IU	 1:,0
DF	 =	 (Y(J)-Y(I))/L)b

B	 =	 1 . / (ITS+LiS+U )
U=B*DS
V	 =	 B* (6 . *IiF-V )

50 FP(I)	 =	 U
FF'F'(I)	 =	 V
U	 =	 (2.-U)*ITS
V	 =	 6 . *IiF+DS*V
IF	 (J.NE.N)	 GO	 10	 10
IF(KN-2)	 60+70760
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60 V =	 (6.*VN-V)/U
ORI^;ali^t^L PAULGO TO 90

70 V = VN	 OF POOR QUALITY
GO TO 90

00 V	 =	 ( DS*VN+FPP ( I) )/(1  . +F F' ( I) )
90 R = V

D = DS
100 DS	 =	 X(J)-X(I)

U	 =	 FPP(I)-FF(1))'V
FPPP(I)	 _	 (V-U)/LiS
FPP(I)	 =	 U
FP(I)	 _	 (Y(J)-Y(1))	 /LIS	 -D-O*(V+U+U)/6.
V = U
J =	 I
I	 =	 I-K
IF	 (	 J.NE.M)	 GO	 TO	 100
FPPP (N )	 = FPPP ( N-1 )
FPP(N)	 =	 B
FP(N)	 =	 DF+D*(FPF'(N-1)+b+23)/6.
IF(NX.En.0)	 REIUHN

C

C INTERPOLATION FOR NX VALUES OF YB 	 AT XB
C

J = 0
DO	 140	 1=1rNX
VAL = 0.
VALP = 0.
SS	 =	 XB(I)

110 J = J+t
TT	 =	 X(J)-SS
IF(TT)	 110r130r1''-'U

1-1 0 J = J-1
SS = SS-X(J)
VAL	 =	 SS*(FP(J)+.'J*SS*(FPP(J)+SS*F'*I*FF'F'F'(J)) )
VALF'	 =	 SS* (F F'F' (J ) +. S*SS*F F'PF' (J) )

130 YB(I)	 =Y(J)	 +	 VAL
140 FIP(I)	 FF(J)+VALF'

IF(IDMP(7).EQ.1.)	 WRITE(11rY20 )	 (1rXB(I)rYb(I)r	 I=1rNX)
920 FORMAT(///r20Xr')HE	 OUfPUf	 LiAIA FROM	 CAL	 IS:'9/20Xr

1	 '	 I	 XP	 Y8'r/r(16X914r2F10.3))
RETURN

150 CONTINUE
WRITE(119155)

155 F(jRMAT(1X9'L,A(A	 COULD	 NO T	BE	 SMOGTHEU')
( ISM=1
{	 I RETURN

160 WRITE(11r1%U)

ISM	 =	 1
170 FORMAT(/'	 SUBROUTINE SPLIF	 - -	 - NX=1'/)

RETURN
END

i
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ORIGINAL HJ-7- IJ
OF POOR QUALITY

C*****%^ ^c ************^ k **R ;;	 ^:*k:*%:*******************
C
C

SUBROUTINE DER(X ► Y ► N ► VrI ► V(4)
COMMON /DUMP/ I1,14P(30)

DIMENS1014 X(1) ► Y(1)

IF(IDMP(7).EQ.1) WkllE(11 ► 100)

	

1.00 FORMAT(//P'	 INPUI 10 LIEN ***' ►
1	 1I	 X(T)	 Y(T)')

C
TF(IIIMP(7).EC?.1) WH11L(11 ► 110) (i ► X(I) ► Y(I) ► I=1 ► N)

110	 FORMAT (20X ► 14 9:21 F 8 . s )
DX31 = X(3) — X(1)
LIX21 = X(2) — X(1)
DX32 = X(3) — X(2)
DY21 = Y(2) — Y(1)
DY31 = Y(3) — Y(1)
VM = DX31 *DY^1 /1'X''1 1 /1)X32 — DX21 *DY31 /LiX31 /UXS2
DX31 = X(N-2) — X(N)
DX21 = X(N-1) — X(N)
DX32 = X(N-2) — X(14-1)
DY21 = Y(N-1) — Y(N)
DY31 = Y(N-2) — Y(N)

VN = DX3l*I;Y21/11X'1/LiX32 — DX21*DY31/L)X31/11X32
RETURN

END



r^&
ORK. 'j',L t:,::': f 9
OF POOR QI.ALfiY

SUBROUTINE RAXSUN
C
C	 SUBROUTINE RAXJET IS A LiUMMY SUeHOU 1114E THAT RETURNS
C	 A SOLID. LIRCULAR FLUME 10 IHL AULUJEI LODE.
C	 THIS ALLOWS 1HE ADCiJ --T CODE 1U BL EXELUIEIi WIIHOUT
C	 RUNNING IHE RAXJET CODE.
C

COMMON /RAXIN/ XNF-HPLI-'iJETYTTJETPRJLI ► IHL1F'+ IHE.IAJPJL1UMr IF'RINT
C

COMMOi, /RAXOUT/ 1\'P I S + XS1 r-, (30) r XRAT I O (30) r XVN (60 )
C

NPTS = 11
XSTA(1) = 0.
XSTA(2) _ .5
XSTA(3) = 1.
XSTA(4) _ '.
XSTA(5) = 3.
XSTA(6) = 5.
XSTA(7) = 7.
XSTA(8) = 9.
XSTA(9) = 10.
XSTA(10)= 12.
XSTA(11)=14.

XRATIO(11)= 1.0

DO	 I= 1.NPTS
XRATIO(I) = 1.0
XVN(I) = 0.0

END DO
C
C

RETURN
END

C

C
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ORIGINAL PAC' P",

OF POOR QUALITY
,01PROU 1114L HAXMAIN

C PRO GRAH RA):JE I( 114F'L I I r OU I F'U I? TAPE 1 , TAPE2, 1 APES i I APE4, TAPE15, TAPE6=OL'
C ITPUT,)A^` i,IAF'E8)C	 C	 C	 L	 L	 C	 C	 C	 L	 (.	 L	 C
C
C RAXJET -	 KA114 LUIJ 1 HUL PR06HAM
C
C
C
C************ COM14011 bLULK	 INF'U(	 b y G.A.	 HOWELL	 ***** ^%%%^**	 *****	 **
C

COMMON /HOWELL/ HSOGH(30),	 RSCIDUM,1bH,HLFL2
COMMON /HOWELL2/ 1SEN
COMMON /RAXIN/	 XhF`HY,EMJET9,TTJET99THL1F'9r1HETA9,JDUM,

1 IPRINT,AMINF9

C
C
C
C

COMMON /CASE/	 T1.(LE(20)
COMMON /CNTRL/	 IPiAX,JM8X,FiIl,14(4114,141'IAXri1LHA,MVI,ISEF',IUI,IU09NSEF'

1•IWAKErIDPL!X
COMMON /FHEL/	 GAFI,AMII4F,PT,TT,REFLPRE114t-rSHLFrF'114F,ALF'HAE(6),XS
COMMON /GEOM/	 IX)"r1UHDER,XO(150)rYO(1;^U),UYUXI4
COMMON /ROUI/	 YB(81),Xb(81)rCP(81)rFM(81)
COMMON /SOLN/	 P(81,42),DPO(81)
COMMON /RLAX/	 HF1,UF3,COVEHirWB,WBF,XOB(81),YUb(81)
COMMON /XGRIL/	 X11 ► U):11)XO,UXIDXMrCXM,XBT
COi MON /YGRID/	 DNDYOrALF ► Ll(81) ► AW(41)
COMMON /BGRID/	 IX1,1X2rJY1,JY2rIOFLG

COMMON /bL0U1/	 THH(81)9LISIAH(81)rDEL1(8i)rCFA(81),H:il(81),HE1(81),
1FNN(81) rXSEF'rXHE,LP0(81 )

COMMON /LOUT/	 IOFFrlAFT ► IOUT,XSTRT,XE14D,HUb,I1'iAF'rJMAF'rALFO

COMMON /OSL/	 1S,1X,XDS(81)rYDS(81) ► RDS(81),DEL_I,RCMIF1rDELE
COMMON /JL I LI•i/	 XNF'R, EM.jLT, TTJE f , RJL1 , 1 HL 1 F' , NMAXJ r I GAS r ALF'HAJ (6) r U6
1MJ,IDK

i COMMON /PEX1L/	 1EXI,XLXI(30)PPEXT(30),YF'LU(30) ► F'1N(rXUK,UJET(30)
COMMON /b1NPI/	 iViS, FIF'S1,FDL,FFF,GGG,S1GI'oA,K(hiAXJ,K1•iAXL,1CONTrXJENT
1,TKEJ,IKEX

COMMON /BIiSTAR/	 bLiUK(10)
COMMON /b1UU1/ DELJO,XMAXB

C
1	 C IF MORE THAN	 30 VISCOUS/INVISLILI	 1 •IEHAIIUNS	 ARE	 REDUIRED,

C CHANGE IHE	 DIMENSIONS	 114	 IHF_ FULLOWINC	 COMMON	 BLOCK
C AND IN OVERLAY(170)	 AND UVEHLAY(60i
C

COMMON /LUHAb/	 CLIF'AF I (s0) , CDFAFT (30) , LUF*BOL1 (30) ► CL i FBOD (30 )
COMMON : 1H 1 SI /	 F Leib (:SO) r HF'MAX (30) , RF'AVG (:S0) , CUVH

C
C
C** ****t***** ) UPEN STATEMENTS	 INSERTED BY G.A.	 HOWELL	 **************

C
OPEN(UN1'1 =1,FILE-'TAF'El.DA(',8'IAIUS='UNKNOWN')

OPEN(UNIT= 2rFILE = 'TAF'E2.DAT', S1AI U5-'UN1\14UWN	 )
OPEN (UN11 =•3,FILL-'I APE 3.DAi'rSTATUS=' UNKNOWN' )
OF'EN(UNII =4,F ILE A ' 1 AF'L4. L T A I ' r STATUS=' UNKNOW(J' )
OF'EN(UNiI -6,FILE='RAXJEI.UUI',51AIUS='UNKNOWN')
OPEN (UN1'1 -•/ r F 1 LE=' 1 APE7 . DAT' , STATUS=' U(JI\NOWIJ' >
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ORIGMAL Pi,G	 E`i

OF POOR QUAM Y

OPEN( UNlI==BvF ILL ='TAPES. Dr,	 .SIAI US- ' UNKNOWN ')
C

AMINF = 6MINF9
C
C CALL TNF	 INPUT NUUIIWE AND PRINT INITIAL	 UAIA
C

REWIND 8
C
C CALL OVERLAY	 (4L$(JBDp5s0)C	 C C	 C	 C

CALL	 INPI
C
C INITIAL CALL 10 NAXNUU TO SET UP INVISCID	 6F'1D
C

ITERA=O
C CAU_ OVERLAY	 ( 4L$Ut^U v l+ U) L C	 C	 C

CALL RAXBOD
DO	 20	 I=-'+ lliAX
IF	 (X9(I).GT.XB(I-1)) 	 60	 '10	 20
WRITE	 (6v270)
STOP

20 CONTINUE
IF	 (IOFF.EQ.0)	 '_'U	 :U	 60

C
C DEFINE GRID	 INDILLS FUk 0 1-FNUUY CALCULATION
C

IX1 =1
IX2=1

' JY1=AMAX
JY2=2
DO 40	 I--.IMAX
IF	 (XSTRT.LT.Xb(1))	 60	 TO	 30
IX1=I

30 IF	 (XEND.LE.XH(I))	 60 10 tj0
IX2=I+1

40 CONTINUE
co CONTINUE
C
C SAVE OFFBODY PAHAMEIENS
C

^ i:::Q=IX1
IXn-0=IX2
JY10=JY1

I JY_0=JY2
XSTRTO=XSTRT
XEN110=XFND
8060=ROB

60 CONTINUE
IOFFO=IOrF
IOFF=1

C
C REDEFINE	 GRID	 I14LIlCES	 FOR	 BOAT	 11dV1SC fL,	 PLgF
C

IXI=NMAX
f IX:=IMAX-1

JYI=JMAX
JY'?=.IMAX-KMAXE+1
IF	 (.JY2.1. E.1 )	 J1'2=•2

.#a

C	 L• L
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i

OMQI 3AL	 I J
ROR=YB (IJ. SAX) +AN ( JY2 )

OF POOR QUAL"XSTR'i' =x T4 ( NMAX )
XEND=XB(IX21)

C
C DEFINE GRID	 INUEX Al	 S1ART OF AFTFR'BODY FU ►t SEF'ARAiION SEARCH
C

NMIN=NMAX

DO	 70	 I=1?NMAX
IF	 (XBT.LT .XB(I))	 GO	 TO	 80
NMIN=I

70 CONTINUE
C
C SAVE ORIGINAL	 BONY GEGMEIRY AND	 INITIALIZE	 AERODYNAMIC:	 LUNIUUKS

C
80 IXY=IMAX-1

DO	 90	 1=11IXY
XOB(!)=XN(1)
YOB(I)=YB(I)
XO(I)=XB(I)
YO(I)=YB(I)

90 RDS(I)=YB(I)

C

C INITIALIZE	 INVISLID	 Jr-1	 PLUI;E BOUNDARY
C

IEXT= IX2-IX1+1

IF	 (IEXT.LE.30)	 GO	 TO	 100
:,TRITE	 (6.7-80)
STOP

100 CONTINUE
DO	 110	 I=1 ► IEXT
N=1+NMAX-1
XEXT(I)=XB(N)

110 TF'LU(I)=RJE'I

XSEP=XS
IF	 ( ISEF'. NE. 2)	 XSEP- X11

C

C START VISCOUS/INVISCID LUOP
C
120 ITERA=ITERA +I
C
C RECOMPUTE BODY SLUPE Al	 NOSE

C
DX=XO(2)-X0(1)
DY=YO(!-)-YO(1)
IF	 (DX.LE.DY*1.E-03)	 GU	 iU 130
DYEIXN=D1'/UX
GO T O 140

130 DYDXN=YYY.

140 CONTINUE
C
C CALCULATE	 !NV1SL;lU EX1 ►_hNAL FLOW

C
C CALL	 OVERLAY	 (4LS0bU+1.0)C C	 L	 L	 C	 C	 C	 L

CALL PAXbUU
C
C INTERPOLATE AI	 NEW XB -S FOR Y0+	 YQB+	 AND HUS
C
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CALL	 AINIPL	 (IXY ► XB+XO ► YO ► lUHL,Ek)
CALL AIATPL	 (IXY+Xb+XOrRDS ► IURDER)
CALL	 AINIF'L	 (1XY.XN ► XOb•YUb+IORDER)

C
C SET	 XO = XB ► 	YO _ )'Br	 AND Yb = YOB
C

DO	 150	 I=1 ► IXY
XOD(I)-XB(I)
XO(I)=XB(I)
YO(I)=YB(I)

150 YB(I)=YOB(I)
C

C CALCULATE	 INV1SL ID JE'I	 EXHAUST
C

IF	 (ITERA.GT.10.At.Ll.XSEP.LT .XM)	 GO	 TO	 160
C CALL	 OVERLAY	 (4L$UBL) ► '' ► 0)C	 C	 C	 L	 L L

CALL SCIPAC
160 CON i I iWE

I1=NM6X+1
I10	 170	 I=11 ► IXY

170 YB(I)=YPLU(1-11+2)
C
C CALCULATE	 BOUNLIAHY	 LAYER	 AND	 l)lSL:H114114A l li.0	 S1 REANLINE
C

IMAX=IMAX-1
C CALL	 OVERLAY	 (4L#0b11 ► 3 ► 0)G	 C	 C	 C	 L C

CALL VISCOUS
IMAX=IMAX+1

C
C CALCULATE MIXI`.O L^,Y_' AND PLUHE DISPLACEPILNT
C
C CALL	 OVERLAY	 (4L$UNLlr4v0)C	 C	 C	 C C

CALL	 BOAIAL;

C MAKE	 OFFBODY	 CALCULATION 014 F 114AL 	 1 I EHA11014
C

IF	 (IOFF0.EP.0)	 GU IU 200
IF	 (ITERA.LT.MV1)	 30	 IU	 200
IX1=IX10
IX2=IX20
JY1=JY?.0

JY2=JY20
XSTRT=XSTRTO
REND=XENDO
ROB=ROBO

C

110	 180	 I = 1 ► IXY
180 RDS(I)=YB(I)
C CALL	 OVERLAY	 (4L$0bllr1 ► 0)L	 C	 C	 C	 C c

CALL RAXbOD
DO	 190	 I=1 ► IXY

190 YB(I)=RDS(I)
C
200 CONTINUE

IF	 ( XSEF' . GE . XM ) 	 GU	 '10	 220
NR=IS+IX-2
110	 210	 1=IS ► NR	 B-60

C	 C

C	 C

C
	

C

C	 C



230

240
C

C
C

OF
IC=I—IS+2
YB(I)=YDS(IC)
CONTINUE
IF (IOFFO.EQ.O.A(:L'.II*LRA.E g .MVI) IOFF-O

OUTPUT RESULTS

CALL OVERLAY (4L$UBLl+6.0)U	 C	 C	 C	 C
CALL OUTPI

PERFORM UNDERRELAXATION 10 GE'( 14EW EFFECTIVE BODY

W=WB
IF (WB.EQ.WBF.Ok.14Vl.LL.1) GO TO 230
W=WD+FLUA1(ITERA-1)/FLGAI(IiVl-1)*(WBF—WB)
CONTINUE
I10 240 I=1+IXY
DELMI=YO(I)—Rl:S(l)
RDS(I)=W*RDS(I)+(1.—W)*YB(1)
YO( I	 1 ) +W*L1ELPi1+ ( 1 . —W) *DS TAR( I)

SMOOTH EFFECTIVE BODY GEUME'I kY FnR SE','AP.ATL L' F LUW

210
'?-l0

C
C
C
C

C
C
C

C	 C	 C

IF (XSEF.GE.XM) GO TO 260
NM1=IS-1
IMI=IXY-1
DO 250 N=NMlFIM1
CALL SMOOTH (YO(14)%)'0(14-1)+YO(N+1)PXO(N)PXO(N-1)PXU(N+1))

250	 CONTINUE
YO( IXY)-1'U( lMli )

260	 CONTINUE
C
C	 END OF VISCOUS/114VISCID LOOP
C

IF (ITERA.LT .MVI) GO TO 120
C
C
C
C************%M^c L' LINES INPUT BY G.A. HOWELL **********************
C

REFL2 = REFL
C	 CALL OVERLAY (4L$0BIi+7+0)L	 L	 C	 C	 C	 C	 L	 L

CALL PANEL
CLOSE(UN1	 1.L'1SF'OSL-'UELE'1'L' )
CLOSE(UNIT=2+DISF'OSE='DELEIE')
CLOSE(UNI'(=;S+LIISF'USE = 'DELETE' )
CLOSE(UI41'1=4911ISPOSE='DELLIE')
IF(IPR T NT.EQ.0) LLOSE(UNIT=6•IiISPOSE-'L:LLLIL')

	
k

IF(IPRINI.EU.1) L:LUSE(UN11=6+DISP0SE='KEEP')
IF(IPRINT.EO.2) CLUSE(UN1I-6 ► UISF'CGSE='PRINT/DELETE')
IF(IPRINT.E0.3) CLOSL (Ulv1'I . 691'1SPOSE='F'RINT' )
CLOSE(UNIT=7+IiISPOSE='I'E'—ETE')
CLOSE (UN1 I =8 F LlISF'USL'-' UELE1 L' )

C
C

B--61
r
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21 70	 FORMAL (1H17YOH***, GRID PARAMETERS GIVE HAL, (HANSFORMATION+ TRY 
LI

1ECREASING CXM OR INCREASING UXiUXII ***)
2'80	 FORMA 1 ( 1H1 r 1U1H*** NUMBER OF AXIAL UH1LI POIN I S IN JET EXHAUST REG

1ION EXCEEDS MAXIMUM ALLOWtUs (Hy INCREASING CXM * **)

END
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SUBROul114L 1I.F'1	
ORIGIN`C	 !• -AGE !j

C	 MAIN INPUT PROGRAM	 OF ?GOr QUALMY
C
C************ 1HREE COMMON BLOLKS ADDEO ){Y G.A. HOWELL *************** *

COMMON /HOWELL/ ISSN
COMMON /HAX1 N/ XNF'R9 r EMJET9 r TTJET9 r 1 HL IP9 r •I HE. I A9 r JLIUM r

1	 IPRINTrAMINF9
COMMON /RAXOUT/ 14F'IS ► XSTA(30)rXHAIIC(30)rXVN(30)

c
C

COMMON /CASE/ TITLE(9)
COMMON /CNiKL/ INAXrJP;AXrMITrNMINr 'MAX ► I-IERAvMVlrlSEP ► IUI ► IUUPHSEF'

1 ► IWAKErIDPLIX
COMMON /FREE/ GA149AK110- vP1 ► TT ► PEFL ► REINF ► SREF vPlf4F ► ALPHAE(6) ► XSEP

CO ►IMON /bEOM/ 1 XY r 1 ORUE8 r XC ( 157) ► 0 (1 `,0) ► L11'UXN
COMMON /HLAX/ RF 1 r QF- - 3 r CUVEh4 b ► Wb ► WbF
COMMON /XGklV/ XM ► DXIDXOrDXIE:X..'I • C <MrXLs1
COMMON /YGR1U/ IINLIYO ► ALF

COMMON /BGRID/ 1X1 r lX"rJYl ► .:Y2
COMMON /COUT/ IOFFr IAFTr IOL' rKb 'lK •I ► XE1411rROR• IPIAF' ► JMAF'rALFO
COMMON /JElCM/ XNPRrEMJE T r • .-'EI ► KJLIr •I HLIPrNMAXJrIGASrALPHAJ(6)9,GA

1MJrIDK
COMMON /BlNPI/ 1V1SrliPS1rFDLrFFF ► GGG.SIGPtArK(IA);Jrl<IiAXFrTCONI ► XJENT
19TKEJ ► 1KEX
DIMENSION S(150)
NAMELIST /CNTRLN/ 1tiiAX ► JP,AXrMIT ► MVI ► ISEP ► lUIr1UUrNSEF'r1WAKErXSEF'
1rIDPDX
NAMELIST /FSC/ GAMYhMINF PP'I r'f •f rRE.FLrSREF ► ALF'HAE
NAMEL I SI /GEOtil4/ IXY ► I ORD E R r XU ► YO
NAMELIST /RELAX/ RF1 r CIF ;3 r CUVERG r WB r WBF
NAMELIST /GRID/ XbIrXMrDXIDXO ► DXIIIXMrCXMrLINDYOrALF
NAMELIST /OU I F' • I C/ I OFF r I AFT ► TOUT ► XSTH I r XENL1 r EOP r I MAP r JMAi' r ALFO
NAME'_iSl /JEII-IAT/ XNPRrEMJET ► TIJE1 rkJEl r1HL1P ► NMAX,JrIGASrALF'HAJ?bfI

1MJ ► IDK ► ISEN
NAMELIST /MIX VAT/ IVIS ► ttiNSl ► FUL ► FFFrGGGrSIGMA ► I<PIAXJrKMAXE ► 1CONTrXJ
1ENTrTKEJrIKEX

C
C********* ONE LINE 1f.I FF'U f Est G.A.  HOWELL #******** ***>Y**********^****

CHARACTER 1 I1 LE4:10

C	 - -
C
C	 SET DEFAULT VALUES
C

WRITE(llr5) XNF'RYPLMJE1 9r'1'IJE•I9rlHLIF'9pTHETA9 ► r3MINF9
S FORMAT(//t	 IN SUbRCUIINE 1NF'I ► COMMON RAXIN =	 r6Ff^.'^' ► /)

C
ISEN = 0
ILPDX=O
ID=81
JD=41
IXYII=140
IS1=0
IS2-0
IMAX=ID
JMAX=JD
MIT=20	 B-63

a



-10

MVI=1
ISEP=O

PAU 1'^NSEP=1 ORIGINAL
IWAKE=O OF POOR QUAL"
XSEF=-1.0
IUI=O
IUO=O
GAM= 1.4

PT=-1.0
T1'=--1 .0
REFL=-1.0
SREF=0.0

IORDER=1
RF1=1.4
OF3=0.1
COVERG=1.0
WB=O.5
WBF=0.5
CXM=0.7`
ALF=1.3
IOFF=O
I AFT =0
IOUT=O
IMAP ='5
JMAF'=25
ALFO=1.0

AMINF=0.0
IXY=O
D•.DXN=0.0

PI=3.141592653:jB 8
DO 20 I=1+IXYD
XO(I)=-99.
YO(I)=-99.
XRT=0.0
XM=0.0
DXIDXO=-1 .
DXIDXM=-1.
DNIiYO=-1 .
XSTRT=-1.
XEND=-1.
ROB=-1.
XNF'R=0.0 -
EMJET=1.05

TTJET=-1.0
RiET=0.0
THLIF'=0.0
NMAXJ=81
IGAS=O
GAMJ=0.0
TDK=O
ALPHAJ(I)=0.79
ALPHAJ(2)=0.21
ALPHA.J (3) =0 . 0

ALPHAJ(4)=0.0
ALF'HAJ(5)=0.0

ALPHAJ(6)=0.0
B $4IVIS=-'^

I
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ORIGINAL PAGE i
OF POUR QUALITY

MPSI=31
FDL=1.0
FFF=0.065
GGG=0.08
TKEJ=1.0
TKEX=1.0
SIGMA=1.0
KMAXJ=25
KMAXE=25
TCONT=-99.
XJENT=1`,.
ALPHAE(1)=0.7?
ALPHAE(2)=0.21
ALPHAE(3)=0.0
ALPHAE(4)=0.0
ALPHAE(5)=0.0
ALPHAE(6)=0.(^

• lm

^r

c
C
C**********THE FULLUW114G CARDS WEKE MODIFIEL , OR ADDED BY G.A. HOWELL a. k=
C
C	 READ CASE 11ILL
C
C	 READ ( 5 t 780 t ENU";30) 'I I TLE
C	 GO TO 40
C	 IF (EOF(b)) 30P40
C 30	 WRI1E (6r800)
C	 STOP
C 40	 CONTINUE
C
C	 READ INPUT DATA
C
C	 READ (SrCNTRLN)
C	 READ (SrFSC)
C	 READ (5rJETPA1)
C	 READ (5rMIXUA1 )
C	 READ ("JtKELAX)

C	 READ (StGRID)
C	 READ (5tUUIF'1L)
C	 READ (5vGEOMN)
C

CALL INPT2
WR:'TE(11t45) XNF'KrEMJETtTTJETtTHL1F'tA1411\'F

45	 FORMAT(//r ' IN SUNKUUIINE INPT AND AF1EK 114P12 ► IHE VALUES IN't

	

1	 COMMON IRAX1N/ ARE : ' r / r	 X14F'K r	 EIiJE ! t	 T TJET ► 	 THL IP' t

	

2	 AMINF't/9'JF9.'L't
WRITE(11tA6) IXYrKJEItXSTRiT ► XENDrRULt t(1t>:U(1)t)'U(1)tI = 1r1.0)

46	 FORMAI(/r' 1XY = 'PIBt/t' RJE'I	 'PF10.3r/t' XSTRT = 'tF10,3t /r

1 ' XEND - 'tF10.3t/ ► ' RUN	 — 'rF10.3r/t'	 I	 XO(I)	 YO(1)'r/

	

2	 (1592F8.^')>
C
C
C***********:K%:zc**z:S:^:^:%:%^*^k****^c***:k^c**^cx:%::K^c%^%^%**^c**^k**iK******1C :K^k**iK%^%^^Ax:^:
C
C
C

CALL DATE (DAY) 	 6-65



OW INI AL PAGE N
CALL CLOCK (TIME) 	 OF POOR QUALITY
INAME=O

50 I t4AMF= I NAME+1
WRITE	 (691430)
WRITE	 (6.1390)
WRITE	 (69!400)
WRITE	 (6x1410)	 TITLE
WRITE	 (6+140)	 11AY9IIME
IF	 (INAME.EQ.1)	 UU	 '10	 ^j0

C
C CONVERT	 INPUT	 • 1 0 	 1141ERNAL	 UN11S
C

IF	 (IUI.EQ.0)	 GO	 10	 60
REFL=REFL/0.3048
SREF=SREF/0.3048**-'
PT=F'T*2116.

TT=TT*1.8
TTJET=TTJET*1.8
TCONT=TCONT*1.8

60 IF	 (REFL.LE.0.0)	 REEL=1.0
IF	 (PT.LE.0.0)	 Pf--2116.
IF	 (TT.LE.0.0)	 11-`.,30.
IF	 (TTJET.LE.0.0)	 1FJEF=530.

CCC TTJET	 _	 '1 • f JE f /1 *8
TCONT=TCONT/1.8

C
C CHECK FOR INVALID 1NPU1
C

WRITE	 (69790)
IF	 (IOUT.GT .MVI)	 IOUT=MVI
IF	 (SREF.EQ.0.0)	 SkEF=O.21A:Pl*KEFL**2
IF	 (REFL.61.0.0)	 GO	 10	 70
WRITE	 (6.810)
IS1=1

70 IF	 (SREF.GT.0.0)	 GO	 TO 80
WRITE	 (6.820)
IS1=1

E	 80 IF	 (AMINF.GT.0.0)	 GO	 TO	 YO
f WRITE	 (6p83O)

IS1=1
`	 90 IF	 (IXY.GT .3)	 60 10	 100

WRITE	 (6PS40)
IS1=1

100 IF	 (XBT.GT.0.0)	 GO	 TO	 110
WRITE	 (6.855)
IS1=1

110 IF	 (XM.GT.0.0)	 CCU	 lU	 120
WRITE	 (69860)
IS1=1

120 IF	 (XBT.LE.X(4)	 UU	 10	 130
WRITE	 (6,870)
IS1=1

130 CONTINUE	 r

IF	 (IXY.GT.IXYIi)	 GU	 10	 2'60	 i
ICX=O	 i
ICY=O	
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ORIGINAL PAGE V-D
DO	 140	 I :. 1 + 1 XYD

IF	 (XO(I) .EQ. -99. )	 ICX=1C);+1 OF POOR QUALITY
TF	 (YO(I).EU.-Y9.)	 ICY=TCY+1

140 CONTINUE
ICX=IXYD-ICX
ICY=IXYD-ICY
IF	 (ICX.EQ.IXY.ANL).iCY.EQ.IXY)	 bU	 'IU 1:;U
IS1=1
IF	 (ICX.NE .IXY)	 WR1 ' 1E	 (6+910)
IF	 (ICY.NE .IXY)	 Wh1IE	 (6.920)
GO TO 260

150 CONTINUE
DO	 160	 I -2, P I XY
IF	 (XO(I).GT.XO(1-1))	 GO	 '10	 167
WRITE	 (6+930)	 IPXU(1)
IS1=1

160 CONTINUE
00	 170	 I=1+IXY
I1=I
IF	 (XO(I).LE.XM)	 UU	 IU	 1/0
I1=I-1
XM=XO(I1)
WRITE	 (6p940)	 I1 ► X14

GO TO 180
170 CONTINUE
180 IXY=I1

DO	 190	 I=2PIXY
IF	 (YO(I).(i'I.YO(1-1))	 GO	 TO	 190

I1=I
GO TO 200

190 CONTINUE
200 CONT 11JUE

YMIN=O.1*YO(I1-1)
DO 220	 I=II.IXY

} DY=YO(I)-YU(1-1)
DX=XO(I)-XO(I-1)
IF	 (DX.G1.0.0)	 GO	 TO	 210
WRITE	 (6x960)	 XO(I)
I0S1=1
GO TO 220

210 DYIiX=DY^'DX
IF	 (APS(DYUX).G1.1.0)	 Wh11E	 (6.950) I.XU(i)
IF	 (YO(T).GE.YMIN)	 GO	 TO	 220
WRITE	 (6pY70)
IS1=1

220 CONTINUE
IF	 (IOFF.EQ.0)	 60	 '10	 260
IF	 ( I MAF'+JMAP . LE - 100 )	 60	 10 230
IMAF=50	 -
JMAP=50
WRITE	 (6.890)

230 IF	 (ALFO.GT.O.U)	 60 TO 240
WRITE	 (6+900)
ALFO=1.0

240 CONTINUE

IF	 (XSTRI.(3l.XENll)	 GO	 TO	 250
IF	 (XSTRT.GE.O.O.AI4L).XENEI.GT.0.0.ANL I .FtOli.Li'1 .U.0)	 GO	 TO	 260
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250 WRI1E	 (6,880)
IOFF=O

260 IF	 (IMAX.LE.ILI	 A1\1I.JMOX.L-E..JLI	 GO TO 270
WRITE	 (69980)	 TD,JU
IF	 (IMAX.UI.1LI)	 IMAX=ID
IF	 ( JMAX . GT . JD )	 JMAX=J11

270 IF	 (GAM,61 .1.0)	 GU	 TO	 280
WRITE	 (61990)
151=1

280 IF	 (GAM.LT.2.0)	 GO TO	 290
WRITE	 (6.1000)	 bA11
I S 2 = 1

290 CONTINUE
IF	 (PT.G'1.0.0)	 GO	 TO	 300
WRITE	 (6,1010)
IS1=1

300 IF	 (TT.GT.0.0)	 GO	 TO	 310
WRITE	 (6,10'20)
IS1=1

310 IF	 (ISEP.NE .2)	 GO	 TO 320
IF	 (XSEP.(iE.X8'1 .A14U.XSEP.LE.XM)	 GO TO 320
WRITE	 (6.1030)

` IS1=1
320 IF	 (IXY.LE.IXYD)	 UO TO 330

WRITE	 (6,1040)
IS1=1

330 IF	 (IORDER,GL.1)	 GO	 TO 340
WRITE	 (6,1050)
IORDER =1
IS2=1

340 IF	 (IORDER.LL.2)	 60 TO 350
WRITE	 (6,1060)
I3RDER=?
1S2=1

350 DY=YO(2)-'0(1)
DX=XO(2)-X0(1)
IF	 (DX.GT,0.0.ANV.UY.GT.0.0)	 GC	 TO 36U
WRITE	 (6,10%0)
IS1=1
GO TO 370

360 DYDXN=DY/IIX
{ TF	 (DYEIMUL.I.E03)	 LIYUXN=-5'99.
[	 370 IF	 (RF1.GT.0.0.Al4LI.HF 1.L1 .2.0)	 GO TO 380

WRITE	 (691080)
IS1=1

380 IF	 (OF3.GE.0.0)	 GO	 T7	 390
WRITE	 (6,1090)
IS1=1

390 IF	 ( WD . GE . O.0 . A(4LI . Wb . LE . 1 . 0 )	 GO	 TO 40()
WRITE	 (6,1100)
IS1=1

400 IF	 (WPF.GE.0.0.ANLI.WbF.LE.1.0)	 GO r0	 410
WRITE	 (691110)
IS1=1

410 IF	 (CXM.GT.0.(J.Ai4U.CXM.LT.1.0) 	 GO 10	 420	 r
i WRITE	 (6,1120)

CXM=0.75
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IS2=1
420	 IF (ALF.GT.O.U) 60 10 430

WRITE k6P1130)
ALF=1.3
IS2=1

430	 NMAX= INT(CXiA*FL(jAT(IMAX))+i
IF (NMAX.GE .4) GO TO 440
WRITE (6.1140)

IS1=1
440	 IF (DXIDXO.-J'1.0.0) GO TO 4!-j0

WRITE (6+11:,0)
DXIDXO=0.0
IS''=2

450	 IF (DXIDXM.G1.0.0) GO TO 460
WRITE (6 ► 1160)
DXIDXM=0.0
IF (IS2.LT.2) 1ST'
IF (IS2.EQ.2) IS'2:.4

460	 IF (DNDY0.61.0.0) 60 10 4%0
WRITE (6.1170)
DNDYO=0.0
IF (IS2.LE.1) IS2-:!;
IF (IS'—?.EQ.!—) IS2 L 6
IF (IS2.EQ.3)

IF (IS2.EQ.4) IS2"8
470	 CONTI c

Ir (XNF'R. f31'.0.0) GO TO 480

WRITE (6+1210)

IS1=1
480	 IF (CMJET.G1.1.0) GO TO 490

WRITE (6.1220)
IS1=1

490	 IF (TTJET.GT.0.0) GO 10 5CO
WRITE (6x1230)
IS1=1

500	 IF (RJET.GT.O.0) GO TO 510
WRITE (6+1240)
!S1=1
GO TO 530

510	 IF (RJET.LE.)'0(T):1')) bO TO 520
WRITE (6x1"1`,0)
IS1=1
GO TO 530

520	 IF (RJET.EQ.YO(IXY)) GU 10 ',;•.50
DUM=YO(1X)')—RJLI
WRITE (6x1260) L1U(i

530	 IF (AHS(THLIP).L(.Y0.) (30 10 540
WRITE (6r.'%0)
IS1=1

540	 IF (NMAXJ.LL.81) (3 0'1010 550
NMAXJ-81
WRITE (6.180) IJi•iAXJ

5`;	 IF (IbAS.GE.0.AND.IGAS.LE.:5) GU 10 560
WRITE (6x1290)

IS1=1
560	 IF (IGAS.EQ.0) GAMJ=1.4

IF ( IGAS.(i'I .1 ) UU )0 570
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IF	 ( GAMJ . Li'I . 1 . 0 )	 GO	 TO 570	 OF pOOR QUFL'y
WRITE	 (6.1300)
!Sl=1

570 SUM=0.0
DO 580	 I=196

580 SUM=SUM+ALPHAJ(I)
IF	 (SUM.LE.1.01..1ND.SUM.UE.0.YY)	 00	 TO 590
WRITE	 (6,1310)
ISI=1

590 CONTINUE
C
C EXTEND INPUT COORDINATES OVER Jtl 	 EXHAUST
C

DO 600	 I=1x10
N=IXY+1
XO(N)=XO(IXY)+FLOAT(I)*HJL'(

600 YO (N) =-HJL I
IXY=IXY+10
IF	 (IVIS.EO.2 .Oh.1V1S.cC).O.OR.IVIS.E.G.-L') VU	 IU 610
WRITE	 (6.1320)	 1V1S
IVIS=-2

610 IF	 (MPSI.LE.50)	 GO TO 620
WRITE	 (6,1330)	 MPSI
MPSI=50

620 IF	 (FDL.LE.1.0)	 GO TO 630
WRITE	 (6.1340)	 FDL
FDL=1.0

630 IF	 (KMAXJ.LE.i'j)	 60	
.
IU	 640

WRITE	 (6.13ti0)	 KMAXJ
KMAXJ=25

640 IF	 (KMAXE.LE.'"!j)	 60	 TO 650
WRITE	 (6r1360)	 KMAXL
KMAXE=25

F	 650 IF	 (TCONT.LE.U.)	 TCONT=400./FLUA1(MPSI-1)
IF	 (XJENI.bL.''.O.ANLi.XJENT.LE.30.0) 	 GU	 10 660
WRITE	 (6,1370)	 XJENI

660 SUM=0.0
DO 670	 I=1.6

t	 670 SUM=SUPT+ALF•HAE (I )
IF	 (SUM.LE.1.01.ANLU.SUM.GE	 O.YY)	 GO	 TO	 683
WRITE	 (6r1380)
Tc1=1

680 CONTINUE
IF	 (IS1.GT.0)	 GO	 'IU	 "/60
IF	 (IS2. v-Q.0)	 GO	 10	 /5U
IF	 'IS2.EO.1)	 GO	 TO	 740

C
C CALCULATE GRID PAhAMLIEKS	 1F	 NEELIEL,
C

S(1)=0.0
IH=IXY
DO	 720	 1=2rIXY
DY=YO(I)-YO(I-1)

l IF	 (I.LT.'iH)	 GO	 10	 690
DY=0.0
GO TO 700

690 IF	 (DY.LE.O.U)	 IH=1-i
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700 S(I)-S(1-1)+SCIRT((XO(1)—XU(1-1))**2+CIY**2)
iF	 (XO (I) . W . XN1)	 GO	 TO	 710

OF POUR	 r1Ll~S1=S(I)	 Q O
710 IF	 (XO(I).GT.XM)	 GO	 TO	 730

S2=S(I)
720 CONTINUE
730 CALL	 OPII14	 (1S'-'rlliAX?JMAX ► S1rS2 ► CXPiPDX11)XU.LIXILiXMrDNDYO.ALF)

NMAX=IN1 (CX(4%FLOAI (!MAX-•1))+1
GO TO 770

740 WRITE	 •. 6 r 1'"'00 )
GO TO 770

750 WR71L	 (6r11y0)
GO TO 770

760 WRITE	 (6.1180)
STOP

770 CONTINUE

CAL'_	 IOU (N1
C
780 FORMAT	 (BA10)
790 FORMAT	 (1H1r23H ---WARNING MESSAGES---r//)
800 FORMAT	 (1H1r38H ENU—OF—FILE L14LO UNIERLU ON	 INPUT FILE)
810 FORMAT	 (49H	 /REFEKENCE LE14GIH ZERO OR NEGATIVEr 	 IRY AUA114/)
820 FORMAT	 (4/H	 /REFFRENCE AREA ZERO OR NEGAl1VE. 	 1hY AGAIN/)
830 FORMAL	 (lIH	 /FKEESTREAM MACH NO.	 NOI	 61VE14 OR NEGATIVE ► 	 TRY AbA1

1N/)
940 FORMAT	 (90H	 /NO.	 OF	 INPUT	 CCORDINATESr	 IXYr	 E11HER NOT GIVEN OR

1T00	 SMALL	 (MUS1	 BE ;> 3)r	 TRY AGAIN/)
850 FORMAN	 (t:!aH	 /START	 OF BOATTAIL NOT GIVEN OR NEGAIIVEr 	 TRY AGAIN/

1)
860 FORMAT	 (49H	 /END OF	 BUDY 1401	 GIVEN OR NEGATIVE.	 INY A[iAIN/)
870 FORMAI	 ("JY'H	 /SIAHI	 OF AFTERBODY GREAIER THAN-bUDY LENGTHr 	 TRY	 AG

LAIN/)
i 880 FORMAT (80H	 OFFNUM' LOORD1NATES NOT GIVE N OR NO1	 PROP E Rr	 NO OFF?

F 1 ODY	 CALL IJLA I lUl4	 A -1 I E.(-;rTED )
990 FORMAT	 (86H	 '101AL MAPPED POINTS FOR OFFBODY FLOWFIELD EXCEEDS 	 10

10r	 IMAF'rJ(4AP L,HANGED	 TO 50	 EACH)
900 FORMrnT	 (40H	 ALF U MUST	 BE	 i Or	 ALFO CHANGED • I U	 1.0) 
910 FORMAT	 (:)OH	 /NU.	 OF	 INPUT	 :,. -COORDINAI ES	 DUES	 NOT	 EQUAL	 IX)'/)
920 FORMf.I	 (;.OH	 /NO.	 OF	 INPUI	 '1—COONLOINAIES	 DOES	 NOT	 EQUAL	 I•XY/)
930 FORMAT	 (31H	 /BAD	 VALUE	 IN	 X— APi<A v 	 Al'	 I	 =+ IS r 6H r	 X	 =	 rF'1.'.. y r 12H r

1TRY	 F,GAIN/)
940 FORMAL	 (J3H	 INPUT COORDINATtS GIVEN BEYOND SPECIFIED XM ► 	 ONLY	 91

15.37H VALUES WILL BE USED MOLL Xh RESET TO	 rFl2.6)
950 FORHAI	 (64H	 BODY	 SLOPE	 4'j	 ULGREES	 AT	 I	 =	 ► I5r6H.	 );	 -	 rF 1:'.6.36

' 1Hr	 1 ,NREL:ABLL RLSULIS 1,AY	 ?E PRODUCED)

1
960 FORMAT	 (33H	 /BAD VALUE O F	X—COORDINATE AT	 ► F12.69-34H 61VES NFGAT

l IVE	 OR	 114 1141 i E	 SLOPE/)
970 FORMAI	 (^jfH	 /AFTER?OVY	 CLOSUKE	 ;'• 90	 Y. OF	 MAX.	 DIAMEIEMr	 IRY	 ALAI

1N/)
Y80 FORMA I 	(32H	 GR 1 LI SIZE EXCEEDS MAXIHOM OF 	 r I5 v 4H BY	 r I5 r 5 .1H ALLOW

lEOr	 IMAX AND/OR JMAX REDUCLLI IO MAXIMUM VALUE(S))
990 FORMAN	 (43H	 /INPUT	 VALUE	 OF	 UAPI	 . LE,	 1 . 0 r	 TRY	 ALFA i 1J/ )
1000 FORKA1	 (46H	 INPUT	 VALUL	 OF	 bAM	 .GE.	 2.Or	 IS	 1H1S	 hl(^HI r)
1010 FORMAT	 (40H	 /INPUT	 VALUE OF	 PT	 .LE.	 Or	 IRY	 AGAIN/)
1020 FORMAT	 (40H	 / l NPU I	 VALUE	 OF	 TT	 . LE.	 Or	 'IN)'	 AG ° 1 ;J/ )
1030 FORMAI	 (60H	 /XSEP	 NOT	 GIVEN	 OR	 NO1	 UN	 NU(',I TAIL	 FUF:	 ISEF'=2 ► 	 TRY	 A

1GAIN/)
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1040 FORMAL (42H	 /INF'U'I VALUE OF 1XY EXCEEDS MAXIISIIM OF P 1Sr 1 2HP TRY

1AGAIN/)
1050 FURKA1 (60H	 INPUT VALUE OF IORLIEK <: 1 NOT ALLOWED ► IOKLIEK	 1 AS

1SUMED)
1060 FORMAT (60H	 114PUI VALUE OF IORDER '> 2 NOT ALLOWED, IORDER = 2 AS

1SUMED)
1070 FORMAT (J.)H	 /114F'U1 COORDINATES AT NOSE GIVE BALI VALUE FOR DYIIXN/

1)
1080 FORM AI (58H	 /INF'Ul VALUE OF HV1 NOT IN THE RANGE 0 TO 2, 1 R AGA

1IN/)
1090 FORMAT (43H	 /INPUT VALUL OF UF3 NEGATIVE ► TRY AGAIN/)
1100 FORMAT (57H	 /INPUT VALUL OF Wb NOT IN THE RANGE 0 TO I F '1KY AGAI

1N/)
1110 FOR14A 1 (U»H	 /INPUT VALUE OF WHt - NO) 114 'I Ht RANGE 0 TO 1, TRY AGA

1IN/)
1120 FORMAT (70H	 INPUT VALUE OF CXM NOT IN THE RANGE 0 10 1 ► A VALUE

1OF 0.75 ASSUMEU)
1130 FORMAT (52H	 INPUI VALUE OF ALF .LE. J, A VALUE OF 1.3 ASSUMELI)
1140 FORNA1 (7/H	 /INPUT VALUE OF CXM GIVES < 4 VKID POINTS ON THE POD

lYr TRY INCREASING CXM/)
1150 FORIiAI (blH	 INPUT VALUE OF L1XiUXU NU'I 61VEN OR < Or WILL TRY TO

1CALCULAIE AN OPTIMUM VALUE)
1160 FORMAN (81H	 INPUT VALUE OF LIXIUXM NUI GIVEN OR < OP WILL TRY TO

1CALCULAIE AN OPTIMUM VALUE)
1170 FORMAI (81H	 INPUT VALUE OF DNU)'U 14U'1 UIVEN OR < OF WILL TR Y ""0

ICALCULAIE AN OPTIMUM VALUE)
1180 FORhol%i (///Po2H ---.NPUT ERRORS ENCLOSED BY / / ARE FATA 	 R'	 IS

1 ABORTED---)
1190 - URI1A1 (12HO --- NONE---
1 7 00 F OPMA 1 (/// r b2H ---IF ANY I NPU I PAKAMEI EKS WERE CHANGELI P KU14 WILL

1BE ATTEli P TED WITH NEW VALUES---)
1210 FORM Al (JYH	 /NOZZLE PRESSURE KAIlU 1401 61VEN OR NEGATIVE. TRY AG

LAIN/)
1220 FORMAT (4:,H	 /114PU I VALUE OF EMJET . LE. 1.09  I KY AGAIN/)
1230 FCRMAI (433	 /INF'UI VALUE OF TTJEl .LE. Or TRY AGAIN/)
1240 FORMAL (3YH	 /INPUT VALUE OF RJEI = UP 1KY AGAIN/)
1250 FORMA I (4:,H	 / I NPU1 VALUE OF RJE'1 	 )'(J (1 XY) P TRY AGAIN/)
1260 F ORMA I (49H	 NOZZLE GEOME ) KY GIVEN HAS A BASE THICK*NESS OF rF 12.6

1P46H P '100 LARGE A BASE MAY b1VE UNRELIABLE RESUL1S)
1270 FORTAI (49H	 /NOZZLE EX11 ANGLE .GE. 90 DEGREES- (HY AGAIN/)
1280 FORMAT (52H	 JET GRID SIZE tXCEEL'S MAXIMUM ALLOWED? RtLIUCED TOP I5

1)
1290 FORMAL (63H	 /INCOF:RECI VALUL FOR IGASP MUST BE OF I F 2P OR 3P TR

lY AGAIN/)
1300 FORMAT (40H	 /GAMJ 1401 114PU 1 OR . LE. 1 P TRY AGA 114/ )
1310 FORMAL (6`JH	 /SUPS OF JE I MOLE FRAC f IONS NOT WI l H114 1 % OF UNITY P

1TRY AGAIN/)
1320 FORMAT (47H	 IV1S KLISI BE -2 ► OF OR 2r IVIS C HANfJELl FKON P1596H T

10 -2)
1330 FORIISA I ( 4;5H	 MPS I MUST bE . LE. ^jU r MPS I CHANGED FROM P I5 P 6H TO 50

1)
1340 FORMAT (40H	 FUL MUST BE .LE. IP FUL CHANGED FROM PF12.6v7N 10 1.

10)
1350 FORMAT (45H	 KMAXJ 1'IUST BE . LE. 25p KMAXJ L:HA146 U F KOM P I5 P 6H TO

125)
1360 FORMAT (45H	 KMP,XE MUST BE LE. 25P KMAXE CHA.IGEIl FROM 91396H TO

125)
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1370 FORMA( (3JH	 MIXING CALCULA11ON EXIENUS OVEFh rF12.6r40H JL1 RADII
1.	 CHECK INPUT JALUL OF XJL141.)

1380 FORMAI (/UH	 /SUM OF EXTERNAL MtULE FRACTIONS NOT WITHIN 1 % OF UN
lITYr iRY AGAIN/)

1390 FORNAI (1^j(/) ► 20Xr/1HRRRRF;RRR	 AAAAPA	 XXX	 XXX	 JJ
iJ EEEEELELEL TTTTTTTTTTIr/ r2OXr / 1Hh^RRRRPRR	 AAAAAAAA	 Xxx

XXX	 JJJ EEELLLEL-LE 111TTTTTTTI' ► /r20Xr6/HHHR	 RRR AAA
3	 AAA	 XXX XXX	 JJJ EEE	 IIIr/e'2OXr67HRRR
4	 RRR AAA	 AAA	 XXX XXn	 JJJ EEL	 TTTr/r
52OX967HRRR	 RRR AAA	 A'ln	 XXXXXX	 JJJ EEC
6	 TTTr/r2OXr67HRRRRRKHRRR AAAAAAAAAA	 XXXX	 JJJ
7EEEFLEEE	 1 II r/ y'-'0X r6%HHRRRRRRRR	 AAAAAAAAAA	 XX
8	 JJJ EEELLEEL	 TT'!)

1400 FORMA) (_'OXr(.7HRRRRR	 AAh	 AAA	 XXXX	 JJJ EEE
1	 TTT ► /r20):16/HNRkRRR	 AAA	 AAA	 XXXXXX

JJJ EEE	 TTTr/ ► 70Xr67HRRF; RRR	 AAA	 AAA	 XXX
3 XXX	 JJJ EEL	 TTTr/r2OX?67HRRR RRR	 AAA

4 AAA	 XXX XXX	 JJJ	 JJJ FEE	 TTT rl ► 20 r67HRRR	 R
5RR	 AAA	 AAA XXX	 XXX	 JJJJJJ,'	 EEEEEE-:.EEE	 Tllr/r'::OX

6r67HRRR	 RRR AAA	 AAA XXX	 XXX	 JJJJJJ	 LEELLELEEE
7 TTT)

1410 FORMAT (/////r2GXr7HCA5E - r8A10)
14-20 FORMAT (///// r34); ► 6HUATE -rAlOt10Xr6H1IME -rA10)
1430 FORMAT (1H1'

END

I
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C

C

4
	

THIS SUBROUTINE IS CALLED b)' SUbRC I_IT1NE INPT IN THE
C
	

RAXJET CODE.	 IT'S F'UHNUSE 1S TO DEFINE I:EF!!U! T VALUES
C
	

OF CERTAIN PARAIiE(EHS DIFFERENTLY THAN THOSE DEFINED
C
	

BY THE ORG114AL HAXJEl CODE.
C

COMMON /XAXIN/ XNPR9rEMJET99TTJET9 ► THLIF'9rTHETA9rJDUMr
1	 IPRINT ► AMINF9

C
COMMON /RAXOUT/ NF'IS ► XSTA(30) ► XRATIO(30) ► XVN(30)

C
r	 NAMELIST (FSC)

COMMON /FREE/ GAMrAMINFrPTrTT ► REFLrREIrJFrSREFrF'INF ► ALPHAE(S)rXSEP
C
C
	

NAMELIST (CNTR_N)

COMMON /Cl4TRL/ II'iAXrJIiAXrMITrNMINFNMAX•ITEHArPiVIr
1	 ISEPrIUI ► IUOrNSEPrIWAKE ► IIIPDX

C
	

NAMELIST (JEFUAI)
COMMON /_IE TCM / XNF• RrFMJETrTT Jr i 7h<j 'l ► 'IHLIP ► NMAXJrIGASr

1	 ALF'HAJ(6) ► GAMJ ► IDK
C
	

NAMELIST (MI? DAT )
COMMON /BINPT/ I'VIS+MF'STrFDLrFFFrGGG ► SIGMA ► (:MAXJrKMAXE•IC01^I:

1	 XJENT r TKEJ r TKEXr	 NAMELIST(OUTfIC)
COMMON /COUT / I OFF r I AFT r I OU l r >;STH (r XEND r F%OB r I MAF' r JMAF' + ALFO

C
	

NAMELIST (GEOMN)
COMMON /GEOM/ IXYrIORCIERrXO(150) ► YO(1:)O)rDYi'XN
CO +'4MON /XGRID/ XKPDXIDXO ► DXIDXMrCXM ► XBT

C
COMMON /TITL/ TITLEI
COMMON /CASE/ TITLE(8)
CHARACTER TITLE4.109 TITLEI*80

C
DIMENSION XP(8) ► YF'(8)
DATA XP /O.r10.r?0.r30.r40.r':p0.r60. ► 70./
DATA YF /O.r.^i. ► 10.•10.r10.•10.r10<r7.C/

C
C
C
	

SET THE RAXJET TITLE EQUAL TO THE TITLE READ I14 ADDJET
110	 I =118

J = I * 10 - 9
JJ= I * 10
TITI_E(I) = TITLEI(J:JJ)

END DO
C

XNPR = X"!F'r 9
EMJET = EMAFT9
TTJET = TTJET9

T II-1l . I F = T H L I r' Y

THETA) = THFTA9
AMINF = AMINF9

C

C	 r n
IMAX = 51
JMAX = 11
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IDPDX = 1
NMAXJ = 41
IGAS _ 2
IDK	 2
XJENT =	 10
KMAXE = 2
TKE.J	 = 10.0
TKEX = 10.0
IOFF = 1
IMAP = 8
JHAF = 5

C
C	 THE FOLLOWING STATEMENTS DEFINE THE GEOMETRY FOR AN
C	 ASSUMMED NUDY SHAPE TO BE USED SY THt RAXJET CODE,
r

IXY = 8
XBT = 60.
XM = 70.
RJET = 7.09
XSTRT - 60.
REND = 120.
ROB = 30.
DO I = l? IXY

XO(I) = X.F'(I'
YO(I) _ )'F,(I)

END DO
WRITE(119100)

100 FORMAT(' SUBROUiiNE RAXSUB COMPLETED')
C
C********* THE FOLLCl.4ING ARE TEMPORARY PARAMETERS
C****%^^%^{: MINIMIZE PAXJET RUN TIME
C
C	 IMAX = 21
C	 JMAX = 7
C	 MIT = 3
C	 NMAXJ = 21
C	 XJENT = 5
C	 I MAC' = 4
C	 JMAP = 3
C

RETURN
END

TO *x^C*K*
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SUAROUTII& PANEL	 OF POOh QU# Lfl":'

L'
C
C THIS PROGRAM	 (1)	 C'OMP'UTES	 THE LOORLIJ14AIES OF A NETWORK OF PANEL
C TO MODEL	 ':Ht	 1NVISCID FLUME SHAPE
C
C
C
C (2)	 COMPUTES THt	 INFLOW VELOCITIES AT EACH PANt:L
C CENTER
C
C

COMMON /HOWELL/	 HSU (3U) r RSUDU( ii v I GH ► REFL

COMMON	 /wEXiC/	 IEXT ► XEXT(30),PEXi(30) ► 1'rLU(30) ► rINT,XDK.UJET(30)
COMMON /RAXOUT/	 NPTS ► XSTA(30)r)'HAIIO(30) ► VN(29)

G
DIMENSION VR0U(29) ► VNOU(29) ► REFF(30)

G
C XEXT	 — X—STATIONS FOR YF'LU ► 	 REFF ► 	 AND RSO
C YPLU	 = RADIUS OF	 INVISCID PLUME
C RSQ	 = RADIUS SQUARED FOR EFF. PLUnt 	 (INCLUDES EFFECTS OF BOU
C IGH	 = NO.	 OF	 XEXfr	 YV LU-	 REEF ► 	 AND RSQ	 (IGH(1)	 CORRESPONDS A
C
C
C MODIFY VALUES TO REFLECT	 INPUT UNITS
C

DO 10 I = 1.IGH
RSQ(I) = RSQ(I) / REFL**2

10	 CONTINUL
C

C
C
C****^c********%%%^ S % C011F'U Ct NORMAL VELOCITY **4:z r%c xX^r 4'***************
C****^c*K * ^I:***KITT AT INVISCID PLUME t+UUNDARf *******M********* ***%
C
C

k	 IGHMI=IGH-1
DO 20 I= 1+IuHMI
XXX1 = RSQ(I) — YPLU(I) **2

y	 XXX2 = RSQ(I+1) — YPLU(I+1) 4:x:2
XXX3 = (YF'LU(I) + YPLU(I+1))/2

C	 VROU = RADIAL VELUL11Y
VROU(I) _ (XXX2 —XXX1)/XXX3

1f VROU(I) = VROU(1)/ (XtX.T(I+1) — XFXT(I))

{	
C
C	 THETA = SLOPE OF F'ANtL

LiY = YF'LU(I+1) — YF'LU(I )

DX = XEXT(I+1) — XEXI(1)
THETA = ATAN(DY/DX)

C
C	 VNOU = VELOCITY 140 :;MAL TO P:gNLL

VNOU (I) _ VFtUU (I) * COS (T^iETA )

20	 CONTINUE
C

C	 REFF = EFFECTI(.E bUUI' FtALIIJS
r	 DO 25 I=i ► IGH

REFF(I)=SQRT(ABS(RSt)(I))) 	
g-76

it



Of pOQR QUALIV

IF(RSO(l).L1.0,)	 REfF(I)=-REFF(I)
25	 CONTINUE

C
c
C**4.******* INSERT COMPUTED PARAMETERS II:IU COMMON /RAXOUT / **********
C

NPTS = IGH

DO 40	 I = 1+30
XSTA(I) _ (XEXT(I)-XEXI(1))/ (2. 	 YPLU(?))
YRATIO(I) = YPLU(I) /YPLU(1)
lF(I.EQ.NF'lS) GO TO 40
VN(I) = VNOU(I)

40	 CONTINUE
C
C	 PRINT RESULTS
C

WRITE(6P500)

500 FOR"IAT(lH1p/96XPAHGRILf+6Xr'HX-97Xr6HRAitIUSr5Xv6HRADIUSp5X,
1

	

	 BHVELOCIT)'p4X98HVELOCITY)
WRITE(6+501)

501 FORMAI(JXr6HNUMBC'Rr3Xr7HSIAIIUhr;S):+8HINVISCIDr3Xr9HEFF-F'LUME.r

1	 5Y,r6HIf4FLOWr6Xv6HHAL)lALr/)
C
C

DO 30 I = ),IGH
WRITE(5+^j10) IrXEXT(I)rYPL.U(I)rREFF(I)

510 FORMAT(7X,I3p3F11.3)
C

IF(I.EQ.IGH) GO lU ;SO

WRITE(6.'-20) VNOU(I)v VROU(I)
520	 FORMAT (4;;X 721L 11 ..S)
30	 CONTINUE

END
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APPENDIX C

USER'S GUIDE TO

VISCOUS SIMULATION MODULF-

CA User Instructions For Interactive Vicsous Simulation Module

The user will be prompted with the following questions when using the vis^ous

module described in Sect?on 6.

(1) "Do you wish to start a new problem (Enter 1 for yes) and set up a new data

base of flow properties?"

"or"

"No, I do not want to start a new problem (Enter 0 for No); I want to continue

with previous data base." "Enter 0 or 1"

The user is giver the option to continue with a data base already created from

an PAN AIR problem or start by creating a new base. If "0" is entered control

is shifted to question (4).

(2) "First Delete Previous Data Base Generated By Execution Of This Module."

The user will first be asked to delete the previous data base (NETWORKS). If

for some reason these are not to be deleted, the user must transfer them or

rename them before entering the viscous module. Therefore, the arswer to this

question must be "YES" if the user wants to continue execution of the module.

Actually the user will be asked to delete three files since a RIM data base

consists of three files.

(3) "Enter Name of TAPE 10 Input File". The user must supply the name of the file

containing tLe calculated flow properties which was transferred to the VAX

system. This is the plot file that has been generated by PAN AIR.
c.

(4) "I=nter the Number of Networks on the Upper Surface That You Want To

Combine For a Viscous Analysis (Enter 1 if the upper surface is composed of

only 1 network)'. The user must enter an integer to specify the number of PAN

C-1



AIR networks that compose the upper surface. An index of the networks any'

their ID numbers will be displayed on the terminal to assist the user in

answering this and the following questions.

(5) "Enter the Number of Networks on the Lower Surface That You Want To

Combine For A Viscous Analysis". The same question as (3) must De answered

for the lower surface.

(6) "Enter the Identification Numbers of the Upper Surface Networks". The user

must supply the ID numbers of the upper surface networks. An index of these

ID numbers and network titles will be displayed on the terminal.

(T) "Enter the Identification Numbers of the Lower Surface Networks". The same

question as (5) must be answered for the lower surface.

(8) "Input the Desired Tolerance Dimension for Determining Station, Cuts Along

Surface". As described in Section 6, the panel center control points at any

station on the surface may vary somewhat in the Y coordinate due to the

paneling scheme. This tolerance tells the program what variance will be

allowed in determining chordwise stations on the surface. The dimensions cf

the surface and paneling scheme should be considered in setting this tolerance.

Caution: an unreasonably low tolerance will yield questionable results because

the program will try to divide one chordwise station into several. In general,

this tolerance should be at least 5 to 10 percent of the typical panel width.

(9) "Enter Free Stream 'viach Number For Boundary Layer F.::aiysis". User should

input the Mach Number consistent with the PAN AIR problem.	 •

(10) "Enter Unit Reynolds Numbers Per Million". Enter the Reynolds Number per

unit length divided by 10 6 . This Reynolds Number will be used in computation

of the bounda-y layer characteristics.

(11) "First Delete the Previous Data Base Cenerated:". The user must delete the

data base (ORDER) generated by the previous execution of this module. This

data base is set up to reorder the panel boundary layer properties to be

consistent with the PAN AIR network scheme.

t
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(12) "Enter the Name of the File Containing the Originsl PAN AIR Problem Without

Viscous Effects." Enter the initial PAN AIR problem which produced the

inviscid flow properties for the boundary layer analysis. If more than one

component is be;ng analyzed (only one component can be analyzed each pass

through this module), the new file name generated by the previous pass through

this module should be entered.

(12) "Enter the File Name For the New PAN AIR Problem with Viscous Effects

Simulated to Be Generated by This Program." Enter a file name for the new

PAN AIR problem to be stored. This completed the execution of the Viscous

Simulation Module.. The new PAN AIR problem is ready to be run.

(13) "Do You Want To Do a Viscous Analysis For Another Surface?" The user may

choose to analyze another surface in addition to the one just completed. Be

sure to answer (12) with the file name containing the corrections for the

previously analyzed surface.

The programs Fun during execution of the Viscous Simulation Module along with the

files or data bases generated by each are shown in Table C-1.

C.2 VAR - Fortran Codes for Viscous Simulation Module

Enclosed within this section of the Apg andix are copies of the codes of each routine

developed specifically for this module. The program developed at NASA Ames to read the

'^APE 10 output (EDITTEN), the RIM data base management program, and the Whitfield

code were not developed specifically for this module and are not included. The other

programs listed in Table C-1 are included in the following sections.
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OF POOR QUAL.TTY

Table C-1
	

PROGRAMS AND FILES GENERATED BY

VISCOUS SIMULATION MODULE

Program Files Generated

EDITTEN (1) PATEMP.COM
(2) RIMINFO.TMP
(3) INDEX. TMP

RIM (1) NETWKS I.DAT
(2) NETWKS 2.DAT
(3) NETWKS 3.DAT
(4) LABEL.TMP

SELECT (1) RUNRIM.COM

RIM (1) WINGU.DAT
(2) WINGL. DAT
(3) LABEL.TMP

WHITIN (1) UPPER.DAT
(2) LOWER.DAT
(3) STAG. DAT

WHITFIELD (I) UPROJT.DAT
(2) LOWOUT.DAT

WHITOUT (1) REORDER.COM

RIM (1) ORDER 1.DAT
(2) ORDER 2 DAT
(3) ORDER 3.DAT
(4) LABEL.TMP

SORT (1) RIMSORT.COM

RIM	 (1) LINK.DAT

LINK	 NEW PAN AIR PROBLEM

C-4
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Purpose

Command file to load RIM data base
Information from PAN ATR run
Index and ID no. of networks

RIM data base
RIM data base
RIM data base
Comments from RIM execution

Command file to open RIM data
base and select flow properties

Flow properties for upper surface
Flow properties for lower surface
Comments From RIM execution

Whitfield input proh lem
Whitfield input problem
Stagnation points

Upper surface B.L. predictions
Lower surface B.L. predictions

Command file to load RIM data bas,

RIM data base
RIM data base
RIM data base
RIM information

Command file to open RIM data bas
and reorder parameters

Reorder network parameters

-eI



C.2.1 Code Developed For Program Select

The following pages contain the FORTRAN code de ,,eloped for the program
SELECT.

F
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OF POOR QUALWY

PROGRAM 'iE.LEU
HL 11^•i ^' ' I; < <'Et . I T IF', I H.5 PROGRAM	 I1. '1 I";	 (;^ i _ iwir €,,	:AM AS1..	 F	 Ue

C NETWORKS 1 HA I ARE 60106 TO BE USEII 114 I HF V l SCUUb Al•JAL Y S I S .
C OFTEN IHF W1141; IS DIVIDED IN1O SEVFKAI.. NF IWURKS THUS 11 I5
C NECESSARY 10 COMBINE THESE 14F IW0R'KS III IDE1-41 IFY THE

C	 FAN ii 1 R PREDICTED FLOW PARAMF I FHS F F;U11 LEAD I I.JG

C	 TO TRA 1 L 11-1(5 EDGE FOR THE EN I 1 F;F SPAN (IF IHE WING.
C THESE F LCIW F'AKAMETERS HAVE BEEN S I URE U L14 A R 11'1 MANAUED

C	 DATA HASE . HY IDENTIFYINU IHF CIPPEP ANH LOWER
C	 NETWORKS EFULIIRED FOR THE VISCOUS L:AI._CUL.A11U14S
C A COMMAN)l F I L E 1 0 RUN RIM AND SELEC"I IHE F:F 0IJ 1 F:E 11

C	 DATA MAY HE WEII IE N .
C	 TH:3 FE(IIiHAI1 WR 11 ES 1 H6 1 FILE (RHI-IR 111 . C01-1) .

DIMENSION NE111(20)rNEIL(20)
WRITE (6 r *) '	 ENTER THE IJl IMh.;i h (IF NE I WORKS ON THE UPPER'
WRITE (6 r A;) '	 SURFACE THA I '(01.1 WAN I I U LUI4P lt•IE FOR A'

WRITE(6.*) 	 VISCOUS ANALYSIS ( ENIF.F; 1 IF THE UPPER'
WRITE(69*)' SURFACE IS COMPOSED OF ONLY 1 HE.IWORK)
READ ( 5 r 10 ) (414 E.1 0

`	 1U	 FORMAT (I'? )
WRTTE(6v*)'
WRITE (6 + 1:) ' 	 EN I E k IHE NUMHER I+ NEl WORKS 014 THE LOWER'
WRITE(6t*)'	 SURFACE THAT YOU W6141 I(1 L(1h11i10E FOR A'
WRITE(6p*)'	 V1SC(IUS ANALYSIS	 (INIERkEE F(IkViAl). E141ER 1 IF

WRITE (6 r a) '	 IHE LUWLR SURFACE IS COMPOSEIJ (IF (INL Y 1 NETWORF. '
READ(5r10) 1414EIL
I)F'EN(U(JIT	 rFILE='RUl4Rl(1.CUM'rSIAIIIS='NEW'>
WRITE('.'rlb)

15	 FORMAT(
' $RUN LBH6TELE'(.F'AtJAlR]RIli":''3' /

3' *( SET SEM1-Fltll_L ) ' i
4' A((SE T DOLLAR=NULL t ' i
5' NIJECHO ' /
6' OPEN NETWKS'i

8' LINES 2000'1
Y' IJI.;fPUl WINGIJ' )

I WRITE OUT UPPER SURF 61:E. CUMMA NII i
WRITE('-"rl6)

16	 FORMA T
	SELECT NN p X77PL ► MIL ISENvHNrl:14 Ft:Uil NEIWKS	 +'/

3' SORIEU NY Y X +

WJ^IiEi6rA)	 NOW FNIEF; THE ILIEN11F1(:A11014 141IMHE.ES OF THE'

WF; I TE (6 r a) 	 UPPER 51JkF 6I;E (JE 1 WI IRKS F;F 0111 HF 11 F f IR THE ') I. SCOI IS

WR1TE(6v*)	 ANALYSIS. E141EF: IHFMi L14 LNIFR[iEF; FORM . ON ONE LINF'

WRITE (6 r k:) ' 	 SEPERA i ED BY f_UMMAS AS l IJ IHE FOLI_I]W I IJI; E;(AmPi F

WRITE(6v*)	 1 ► -'7694 EIC.
READ(5r18) ^NEIt I (li + l-1rNNEIIJ>

1.3	 FuHMAI ('2013)
IF-'tJ(JF.'lU.F_(l.I j IHFN

I .k1TF(:?.t9) NETIJ(I.
t y	 FORMAI(

	

WHF RF 014 EU	 . 13 r '	 +

	

3' AND Y t0A Y	 )

1;U 111 2-7
F. (4 I.I	 IF
Lit) 25 I -1 . (NIJE 1 IJ-1 )
IFk I.t3T.1) GO	 111 '.'1
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	 ORIGINt l PACE ;3

OF POOR QUALITY

WRI'iE(:!r'2U) 14EIIJcl)
20	 FUHMf, T (

WHERE NN ELI ' r ISP ' UH	 F' ?
(30 TO 215

21	 CUNI1NUE

WRITE(2922) NEIII(I )
2.2	 FORMA I f

25	 COW 11411E
WHITE('2r26) NETU(NNETU)

26	 FUHMAT(

ON ELI ' r [3• '	 +
ANLI Y E.UA Y	 )

:? 7	 CON T [ NI.IE
I:	 NOW WK I I E OIJ I Ll IWF IN tii IRF Al + :..... .

WRITE(2P30)
iU	 FORIIA T

2' OUIF'Ul WINGL
_	 3' SELECT i41J.X•'f ► ?•MLiSEiJ.Fhi4rl:i4 FkUM 14E IWKS	 +'i

w	 4' SORIEU HY Y X=U +'i
WRITE(6?*)'	 NOW Ei41ER THE IIJENIIFICA111114 N11118ERS OF'
WRITE ( 6 T *) '	 I HE LOWER SURFACE NE1 WURKS . ENIFN I HE 14 '
WF; I TE (6 v *) ' 	 114 1(4 I ItHhF H FORM . ON 014E LINE • SEF'F kr) I E II '
WRITE (6 v *) '	 BY COMMAS AS 114 I HE FOLLOW IN(l EXAill-1 F :. • n.: • } 1 '
KE60(5t32) (NEIL(1 )rl=l.+NkEIL)

3'2

	

	 FORMAT(20I3)
IF(N(4ElL.ELJ.1) IHEN
WHITEi2933) NEIL(1)

JJ	 F OF: MA T (
' WHERE N14 E.0 ' . I3. '	 +	 i

3' ANU Y E0A Y
4' EXIT ')
uO TO 44
END IF
LIU 40 J=1 r (NNEi L-1 )
[F(J.GT.li GO Ill
WRITE(2r34) NEIL(J)

34	 FORMA I(
WHERE 1414 Ell ' . 1,3 9 '	 OF:	 +

130 TO 40
CON T Ii:UE
WK[TE(2v,36) NEILiJ)

tea_ FOHo6 T (
2 '	 NN Eu	 r I3	 I IH +

40	 rI)rJ T I tJIUL
WHI IE(2r42) 14L11 (NOF IL)

4'2	 FORMA1 (
2'	 1414 ELJ 'rISr 	 +	 i
3 ' AND 'i EU6 Y
4' EXIT)

44	 I-ON T INUE
S TOP
END
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C.2.2 Code Developed For Program WHITIN

The following pages contain the FORTRAN code developed for the program WHITIN.

ITT
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fdb

PROGR AM WH I T 10

	

	 ORIGaN,'l °-'.r'' :r

OF POOR QUALI TY

I;

I:	 I li I .^ I-'IUGlhnit 1,17i1RIiJE:c
C	 TWO FILE S WH I I.H I'HP I AIN F*6(JFL CI I(IFJ11 0A I F Iln I n

AND 1.71.:AL MAIM NI IMHF R FOR THE S11F;F nI:F I IF'F'F F;
I:	 A ND L OWF.R Pr?!;LL,: . I HE 14 FILES WEPE IiF id ► kA l F 11

U`' TNG THE RI O IIA I A i- 1 A1JAIiF0& i •1 I '-Y STEMi
C	 THE ^: T AIii* l t(lil P11101l IS LUCA I F 11 AF41J TWO OUTPIJ I F l l_ E !:
I	 6RE GEOLRA I ED ( IJF'F'F F;. I I A I Allll LOWER. UriT )	 I HF IIF'F'F Fh
I:	 FILE CUid I A 1 NS; THE F'(l1 N I S FORWARD OF THE S I Ali . MI N I
I :	 01.1 THE Ll1WF.h S;l IhF AI:F AI411 1 HE UPPER `3dPFA(:F 1-1 11 141[s
(.	 TO THE 1 RAIL 1N(. E LIIiE . THE LOWER FILE CUid I A 1 NS I H IIS;

POINTS FRUM I HF S S A(i . PHIN I TO THE TRAIL 1N(i F.1.11[*.  .

THESE FILES AF;E "Lid A F(IRMA1 ;UI T nHLE FOF: 1.1dF'I11 1010

(:	 THE WliI IFIEL11 b0lII,IIAHY LAYER PROGRAM
r_
c

[OPLICIT REAL(I1)
fIIi1E:iJSI I )iJ X(2Ur]U0)r'((:'C•+1(iG) rr''_(''G+1UG)+Ji1AX(:'U) ► .Ii4AXl (:'G)
DIMENSIC'a ill(:!Ur](iU)r'lidi151('Oi•NN(^Or1UU)+1kW(:!!)+1UU:+l.(:id(:'v.lOO)
DI HENS IUN :ilI(;!Or;OU)rSL(20+100)+NPIS11(:!U)r14PIL('2OirISYMC-10
DIMENSION XX('200)r'(Y(200)9ZZ(' 00) 'VAN("00)+iil'il (:'00)rIIR1d(20U)+

2 IICW(ZUU)
CH61RA(: I ERX:8 FIJ ( 20) + FL (^20 )
CHriRACTE r(*l 3 1IF'F'F H r L OWL 
I:HnRAC TFR F i46ME.i; l A v L 114E*80 p NU*
DATA XrY/L ► i1L i ^UOUxU.Ur'"^UUUXU.Ur.3U0UXU.0+"^'UUUXU.Gi

L16Tr:^ IRNr IC14 i .2000X:0.0r2000 :U.Ui
LlrilA XXr'C(wZZ i 200*0.0+'-'U0X:0.0r200*0.0 i
DhiTA MML ► 11RN r 11C1d i 2OU*O. U r 20C*0.O r CU0*0.O i
WR:TE(6t*) 	 1NF'Ui IHI:. IIFS1kEl1 IOLER60CE DIMENSUIN Fllh'

WRITE(69*)'	 DETER111W11J(i S;IAI ION CUTS ALONU SUHFAI:F
WRITE(6t*)'	 '
WRITE (6 r X() '	 I OLF-HAN(:F - ?
READ(59*) TOL

C	 WRITE(6+X)'	 WHET IS IHF. N?+11F (IF THE FILE CONTAI141141i'
C	 WR1TE(6 9 ,i()'	 THE IIF++8 S MI- ACE DnTn ???

C	 READ( S 9 11) UPPER

i s 	 FnRMAT(A13)
I;	 WRITE (69* )'	 WHriI IS THE NAIIE (IF IHF FILE CONTAIN11JG'

I:	 WRITE (6 r X.) '	 THE LOWER SUhF A(:E LIA I A ??? '
C	 READ (b r l l) LOWER

IIF'EN(U(4IT=1rF1LE='W114CiU.UAT'+STATUS-'OLLI' )
OPEN(UNIT=2rFILL='Wl(4(il .IIAI '.STATUS-'ULI)' )

C READ THE TITLE C6HILIS

UO 4 K = 1 r.3
ri2AL(1+3/L1ryt
READ(2r3)LINE

3
	

FUHMAI(A30)

4
	

CONTI1JUL
CHECI: =U . 0
1=1

J-1

CON T I NI lE
HFAD("2,1()9END-iO	 (414(1r.1)rX(IrJ)r7(IrJ)r4 1rJ)r111 (1rJ) ► IRN(IrJ)I

1	 ICN(IrJ)

mi.

A

C-9



t0	 FGRMAT(I10P4F10. 5x:!110)
IF( J.EQ.I) GO IU :10
DY=ABS (Y (I . J) -Y (j ..I - 1))	 ORIGINAL PACE 15

IF(DY.LE.TOL) THEN	 OF POOR QUALITY
IF(DY.GT.0.0) I:HELK-1.0
LF(X(I.J).LT.X(1.J-1)) CHECK=1.0
GO TO 20
END IF
..1MAXL(I)=J-1

IF (CHECK.EQ.1.0) IHEN
CALL CKLOWER (I P J P JMAXL P NIJ r X P Y r Z P Iil. r 1 H14 P 1 CN. CHECK )
CHECK-0.0

END IF
I=I+1
J=1
BACKSPACE 2
GO TO

20	 CONT IIJUE
J=.J+ 1
GO TO

30	 CONTINUE
JMAXL(I)=J-1
IMAXU=I
IF(CHECK.EQ.1.0)IHEN
CALL CKLOWER( I.J9, JMAXI_rWNrXrY.L. ill- 9IRN91CIJPCH-I:K
CHECK=0.0
END IF
I=1
J=JMAXL(1)+1

50	 CONTINUE

READ(19109END-100) NN(IPJ)PX(1rJ)PY(I.J)PZ(IPJ)PML(IPJ)r
1	 IRN(IPJ)PICN(I.J)

IF(J.EQ.JMAXL( T_)+1) 60 1U 60
I,Y=ABS(Y(IPJ)-Y(I.J-1))
IF(DY.LE.TOL) IHEN
IF(DY.GT.0.0) CHECi=1.0
IF(X(I.J).LT.A(1rJ-1)) CHECK=1.0
GO TO 60
END IF
JMAX(I)=J-1
IF (CHECk.Ei7.1.0) THEN
CALL CI , UF'F'ER (I P J r JI'inXL P JNiAX r N(J. X. Y. l r I iiL r l RO. I CN r CHECK: )
CHECK=O.:)
FNII IF
-I+I

HACKSPiA CE 1
J=.JMAXL ( I ) 4.1
I]U I I I SO

60	 CONTINUE
.1=J +1
GO TO 50

100	 C0I4T I NUE
.JMAX ( I ) =.J-1
IF (I'IiECk . EQ . 1 . 0) THEN
CAI.L CKUPPER(IrJ.Jl1AXl ..I ► 1AX^iJN.X.(.Z.rILriRNrICN.I:HF(:I:)
CHECK=0.0
END IF
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ORIGINAL Pi=.i:r ;:^
IMAX=1	 OF POOR QUA;.ITY
IF(IMAXU.EQ.I11AX) GO TO 110
GO TO 130

110	 CONTINUE
WRITE(6r*) POTENTIAL ERROR EXISTS I14 DATA
WRITE(6r*)' FROM 1NF1 1T FILES ---PLE6SE CHEEK FILES
WRITE(6r*)'	 IMAXLI=1 r IE. ONLY 1 WING STATION EXISTS !
WRITE(br*)'

130	 CONTINUE
C

C	 CHECK FOR MACH 140. = 0.0
C

I=1
J=1
I;0 134 I=1 r IMAXLI
00 132 J=1rJMAX(1)
IF(ML(IrJ).EQ.0.0) THEN
ML(IrJ)=(11L( I+J-1 )+111_( I PJ+1 ) )/2.0
WRITE(O' v*)	 '
WR I FE (6 r *)	 A LOCAL MACH IJO. EPUAL TO 0 WAS F 1111NCi.

WRITE(6r*)	 1HIS MACH NI'I. WAS SET = TO 0 BY PAN A1R WHEi1
WRITE(69*)	 VACUUM PKF SSURE WAS REACHED .'
WRITE(67*)	 AN INJERPUI_MI: ll VALUE OF MACH NO. WILL'
WtiITE(6r*)	 PCE USED FOR H(IUNUARY LAYER ,iNALYSIS
WRITE(or*)

END IF
132	 CONTINUE
134	 C014TI14LIE
__	 I=1

J=1
DO 150 I=17IMAXU
J1`=JMAX (I )
1:11=JMAXL ( I )
DO 140 J=1 r J11

C	 WRITE(3r135) X(TrJ)rY(IrJ)wZ(IrJ)r11L(1rJ)
135	 FORMAT (4F10.5)
140	 CONTINUE
1. 5(1	COAT I14UE

GO TO 800
500	 WRITE(Lv*)' EERUR EXISTS IN FILE CONIA1141146

WRITE(6r'x)' UA(A FCR LHWER SURFACE
GO TO 800

501	 ,.'RITE(6r*)' ERROR EXISTS IN FII_F C0141A1141146
WRITE(6r*)' UAlA FOR UPPER SURFACE

800	 CONTINUE
DO 16-- I = 1 r Illi XU
ISYM(I)=0
C' .ORD =X (I r 1) -X (I ► JMAXL (I) )
CH30=.30*CHORII
PNDST ( I) =J11AXL ( I )
MLMIN=ML(IrKM)
Ji1=JMAX ( I)
DO 160 J=1. r JM
'F(J.EU.1) GO TO IaO
IF((X(IrJ)-X(IrJ11AXL([))).GF.L.:H30) GO TO 160
IF(ML(Ir.1).Gi.11L111.14) UO TO 160
OLM I1J=ML ( I r J )

C-11
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[I.

ORIGiNIA' F'^	 IF,
I O NT I U =J

100 CO NTI NUE	
OF POOR QUALM

c
C	 CHECK FOR SYMETRiCAL U1S1 RIBU'I lUN
C

TOLER=0.02
CKTOL=ABS (r1L : l r Kt1) —r1L c 1 r Kr1+1) )
CKML=ABS (ML (I rK11) — r1L111(4 )
IF(TOLE.H.GI.CKIUL.A(4U.IULEH.Ri'f.Ci^11L) 18'01(1) =1
IF(IS'l; ::;.clt.l) IHEN

_if^DSl c 1)=Jt1AXL(1)+1
END IF

162	 CONTINUE
OPEN (UNIT=7 ► F1Lt='UF'F'EH.UAI SIAIUS='NLW')
OPEN ',UN11=89FILL-'LUWLii.UAI' rS IAIU5='NEW')
WRITE(i P'200) 1t1AXU
WHITE(8r200) 111AXU

200	 FORMAT(IS)
JJJ=o
DO 250 1 = 1 r IMAXI1

204	 CONTINUE

C
C	 GENERATE UPPER FILL
C

IF(I.GT.1) GO IU ''01
WRITE (69 *) ' Ft4l ER F ktE 51 RE Art MACH NUMBLR F UR b1JUNUARY
WRITE(6 p *)' L.HYER ANALYSIS
UR i TE (6 r *) '	 MACH
READ (5 r *) MACH
WRiTE(69*)' E NIER 1141T HEYNOLUS NUMBER PER i1ILLiON'
WRITE(69:i')' 	 REii = '?'?'?'?'t (F'E1; 1OL-6)
READ(59*)RL14
THETA=0.0
SHAF E_O .0

21 01	 CONTINUE
WR I TE: ( 7 r 2021 ) OACH 9 'iF-14 r 1 HE1 A r ;J*HrIF'L
'-1 2 ITE(8v-202) IV';4, rF'F14f i>;ETArSHAPE

2021	 F ORM6 T k 4F 10. N
t4F'TSU ( I	 1) — i NUS'i c I )

5=0.0
WR I , E t' 7 . 205) NF' I SIJ (1 )

2105	 FORMAT , I3 )
'fO 210 J=li 1ST (I) r J11AX (I )
:F(J.EU i14vS1(I)) 3U 1L '''lU

S•=S+SL7RT((X(i+J) — X(. 1sKK))A::A'^'+('((IrJ)—'f(1•KK))^.^:'._'+

WHITE(7r206) Sri1L(L ► J) ► IiRrNr:(1fJ)9, X(IrJ)+Y(1+J)9LE I+•Jir
1	 TRN(IrJ!riCtd(1rJi

21 06	 FORM6T(7F10.:j.15r.iF10.'ir"2its)
110	 CON T!NUL
C,
C	 GEi4ERr=TF_ LOWER FILL
C

IF: I, S3711 	 .EU.1	 1HEN
I4DST(I)=JMAXL( 1 )

.!

0 

r^
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END	 IF	 ORjuNAL PI',12'7
v

NFTL(I)=INCISi (1)-1	 OF POOR QUALITY
WRITE(BY20-')	 NF'I1-(1)
S-0.0
UO	 1-1-0	 J=INDST(I)vl, - 1
IF( J. CO. 1NDST(.1))	 GU	 10	 2220
KK=J+1
S=S+SQRT( (X( I /J)-X( 1 rKK) )%i::f2+(Y( I9J)-`((I vKK) )**2+

1	 (Z(IvJ)-Z(ItKK))A::2)
RR=1.0
IF( RR. I.E. 0.0)1HL14
IF(JJJ.EQ.1)	 GU TU 216
WRITE( 6r:K)'
WRITE(6r:K) '
WRITE(69*)'	 WAR141146	 .	 1HE	 WHIIFIELU	 MUUfdUnRY	 LnYbR
WRITE(6v*)'	 PRULiRAM WILL NUI	 WORK W1IH
WRITE(6vA;) 	 14LU6I1VE.	 VALUES	 (	 OR	 ZE'.0	 )
WRITF(69*)'	 OF	 SUKFALE	 ORU11461ES	 .'
WRITE(6v*)'	 YOUR -;URFACE CONIAINS SUCH VALUES THEREFORE
WRITE(6v*)'	 1HE SIGNS ARE	 bLlNG CHMINULD FUR THE LOWER
WRITE( 69* )'	 NUUND6RY L6YER ANr?LYS1S	 .	 IHEriE WILL NOI'
WRITE(6v*)'	 BE A F'FOBLEM	 IF TILL LOWER SUE; ALE URIJiNATES'

,. WRITE(69*)'	 ARE OF THE SAME SIGN."
JJJ=1

21 1:) CONTINUE
RR=-Z(IvJ)
END IF
WR[TE(St206)	 Svf1L(1rJ)vRRviJf!(1vJ)rX(IvJ>v'((1vJ)rL(IrJ)v

1	 I:N(IvJ)v1C14(1vJ)
?moo CON T114UE
250 CGNT I I4UE

CI_OSE (UN 1T=7)
„ CLOSE (U(dIT=3)

C
C GENERATE 6 FILE CUM A1N1NU S1AUNA11UN FUINIS

UF'EN c Ofd i T=91 F 1LE= - S I ALi . Ur'. I' v 5 I A I US=' fdEW ')
DO	 300	 I I=1 V 11,16)(U
SS-0.0
SLUF'E =0 . U
RR-U.0
K1:=114UST( II )
WRITE(9v21.3)	 SvfIL(11vKK)vNN(IIvKK)9X(11rKK)9

1	 Y(IIvKK) 1Z( 11vKK)vI.RN(IIYKK)r1LN(119KK)v^6LUF'E

^1J FORMA 1('2E1'24'vI 	 rJE1r.J1tI`J1?E1_.^)
1F(IS'(M(II).EU.1) THLN
1'\;=JMAXL( 11 ) +1

4 WRITE(9r'213)	 S.-j'vML(119KK>vNN(J1vKK)vX(11vKK)r
=F 2	 Y(II,KK)vZ(11vKI")v1F;N(II;KK)vIUN	 111KN)vSLUF'E

END IF

jG	 300 CONTINUE
CLIJSE (UN i T=9 )
WRIT- E(6v.K)'	 THREE	 FILES	 HAVE	 NUW	 BEEN	 GENERA IEli
WRITE(6r*)'	 1	 UF'F'EF;.IIAf
WRLTE(67*)'	 LIIWEH.;irl^
WRITE(6v*)'	 3	 sI Ali. VIA

WKL TE(6v*)	 1IF' +-R. J1A1 	 n1411	 LUWF R. Iln I 	 6HE	 IN	 IHF	 FIIF;MAI
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f^	
WRITE (6 r:A) '	 KF (1U INEU FOR I NPITI 114 111 I HF WH I I F l E LD
WRITE (6 + *) '	 H(lUl!)1nR7 1 6'(FR PRI I(IRA1 i '
WRITE(n+A:) 	 STA(i.UAI I;(INIAIIJL; ME PANTL.. POINTS DFFTNFI)'
WRITE(6+Ac)'	 AS S(A(iNA'1T(IN P 1 1114iS ; THLS FILE WILL HE '
WRITE (6 + *) ' 	 USED LACER '1 0 (:iFNF RA1 E THE HOIINDr,RI' rnum i' 1 ms '
WF;TTE(6t*)'	 AFTER THE 01H1-R IWU FILES HAVF BEEN nNr;L'(/E11'
WRITE(6+:K)' 	 114 THE WH11F1,EL1.1 PRO(iRAM-'
STOP

FNTI
SIIRR[)UTTNF ri:LOWER( I g Jr.JMAXLvlJIJ+;i+Y+Zpill r 1R14+ 113,19CHE (:K)

C
r ALL DATA SELECTED FROM RIM UAIA BASE WAS YIR1F ID 111d THE RASTS CIF F(lllr'
C VALUES OF Y SOI4E i IM& S A SMALL VnRlANCE IN Y W ILL. i:AI)SF 1 HF 0F:I1FR TO
C ERROR , WHEN IHTS CONDITION TS DETFCTF-D THIS SLJHPflilTI(-)E IS EXE(.:II'IFI1 T
r,
r

DIMENSION '0209100).Y(2110.100)+Z(20.110).Jf".^XI_c^'U)
C11f1FN'3l*0N ML(20+100)+IM(:0+100)9IR14(20+100)+](:)4('P0+100)
DIMENSION XX(;)00)+YY(;.'00)r'e"1..(:!UU)+NNN(:.'.UU)911MIA"100)91IHW(2 00)9

2 I ICN ('''UU )
r THIS 1S RF MLIER 1146 A LOWER !MRI ACF !i(I 1 HE X VALUES MIS 1 HE lid
C	 DESCENDING ORDER
r,

T10 750 I:I(=1 +JMAXL (1 )
IF(KK.GT.1) GO 1O 15

C FIRST FIND LAR1iES1 'JrLIJE OF X
C

JTEST=1
XTFST=X(T+1)
DO	 10	 .JJ=I+JMAXL(1)
i F (X (I +..1J) . G1 . Xl ES 1)	 I HFN	 JKiUi1'4AL PAGE 19
XTFST=X(I+JJ)	 OF POUR QUAL"J TEST=.JJ
F. 	 T 

t0 C0NTTNUF_

,-Z ( 1. ) =Z ( I v,.JTEi I 	 )
NNN(I) =NN ( 1 9J1FS'O
fiMl_ ( 1. ) =MI - ( T + -;TEST )
f IRN( 1 )=il;N( I+..11E5'i )
I TCIJ( 1 )=TCIJ( I 9 '.11FSJ )
GO TO 7:30

15 CONTTNUE

C
r NOW FTND NEXT Lr RH(4SI 	 VALHE OF
C

JJTES'=1
X'ATEST=X(I.1)

I10	 '?0	 JJ=1 + JMAXL ('I )
TF(,XTFST.GE.oX(KK-1))	 THFN
XXTEST=X( 1+,J,I+1 i
JJTEST=.1J+1.
rr TO 20
FN11	 T 
TF(X(T+,.)Ji.l_T.XX(RK-1 ^.nfJU.X(1r.JJ).bT.XX1ES1	 THFiJ
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r	 '

^XTFST-X("1 r.l,l)

..1,.1TFST =J,J
F. (J I? f F

20	 CON T T iJI.JE

YY (KK) =Y ( 1 .,JJI ES1 )
'_7(1^1:)=Z( I.JJIES'1 )
1414N ( Kk ) =14(4 ( I . JJ1 EST)	 ORIGINAL PA'-77 '!Fl

(1111_ (KI\') =ML (I + I, I i F S 'I)	 OF POOR QUALiTY
TIRN(KK)=TRN(I+JJIEST)
IICN(KK)=iL'N(1rJJIE51)

30	 CONTINUE
r_

C CORRFCT ORDER HriS NOW HFE.id 11E 1 FRil I NFD SO RFORUER 1 HE Vnl l IF IS.
C
C	 WRTTEi6v*)'	 I —	 +T

DO 40 KKI(=1 9 JMAXI_ ( 1 )
X(I•KKK)-XX(KKK)
Y(T+ KKK )=YY (KKK )
Z(T+KKK)=zZ(KKK)

C	 WRTTF_(.S+*)'	 X	 '+X(T 0-KK)+' Y =	 +Y()+KKK)+'	 L —	 vi( I?KKK)
NN ( I + KKK ) =N14I4 ( KKK)
ML( 17 KKK )=11111 (KKK)
IHNcI+KKK)=IIR0(KKK)

TCN(T+M: K)=II AJ(KKK)
40	 CONTINUE

I-HFCK=0.0
RETURN

END
SUHROUTTNE CKUPF'FR(1r.J+JMAXL+ JMAXr NN+X+Y+Z9MLvIR14vII:N91:HECK)

r,
C Al_L DA Tri SELECT E)_) F RIJM RIM DA I ri HOSE WAS SOR1 EU I114 l HF. kA51 S OF EC)UnL
C VALUES OF Y . 13011ETTIIES A SMALL VARIAM.'E IN Y (JILL CAUSE IHF' UR11ER TO
C ERROR . WHE14 THIS CUNDITION 1S DETECTED THIS SLIBRIMA II•JF IS E::FCUTED T
r

r:

T1TMIT141.3I00 ;4(20 ► lOO)r'((: ' Or1OO)+Z( O+lOO)rJMAXL(::'O)+J14AXC.,0
DI11ENSI0N 11L('-'Or100)9(414(:'0+i00)91R14(:'0r100)9 TCN(a0 100)
DIMENSI0JJ 'AX('2'OO) rYY('2O0) +ZZ(200)+ONN(:'00) rMMiL(200) r11R14(200).

2 IICN(200)
C THIS IS NEORDER11417i A UPPER SURFriCE SO THE X VAI TIES MUST FIE IN

r	 ASCEND 1 NG 11RDER
C

T1= 111AXL(I)+t

r 2 JMA'< ( T )

C	 WRTTE(6o*) 	 1 =	 -19	 11 —	 +11 9	 l'-' =	 +1"J
CIO 30 KK =1 1 r 12
I.FMk. OT. II) (.i(.I 1(.I 15

r_

is FTF:-;T FTN[l S(16(_LEST VALIJE I1F Xr
ITF_ST=T1.
';TEST=X(I+T1)
1:10 10 .JJ= 11. + I Z
IF(X(I+JJ).LT.XIF. I) THEP
,< TEST =X(I+.JJi
J TES T-J J
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FtJCI I F
to
	

COP r I OIJE
:(X(I1)=X(I +JIFSI)

ZZ ( I 1 ) _,( ( I +.J I FS I )	 OF POOR QUAY"
( (I 1 ) _'((I + J TEST)	 UkluiwAL PAGE IS

IJfJN ( 11 ) =NN ( I +..I I FS f )
ilt11_ ( I I ) =M1_ ( I +..JI ES I )
IIRN(I.)=IRN(IvJIES1)
1ICN( I1)-ICN( I+,J'TFSI )
130 TO 30

1J
	

CONTINUE
C

NOW FIN'El NEXT SMAl_LE.S1 VALUE. OF XC
I-

J.J TEST.= 11

XXTEST=X(I+I1)
(11) ?0 .U.	 1171 2
IF(XXTEST.LE.XX(KK-1))	 HEN
X'XTFST = X (I+J.J+t )

._I.JTEST=.J,J+t
130 T n ?0
FNII IF

TF(:((I+JJ).GT.XX(KK-1).n(JLJ.X(1+,JJ).LI.XXTESI) IHEIJ
'tXTESL=X (1 r J J )
,.JJ T EST =JJ
END IF

2 0 	CONTINUE
XX(KK)=X(I+J.J'IFSI )
YY(KK)=Y(I+JJIESI)
ZZ(KK)=Z(I+JJIFS'1)
NNN ( KK) =(414 ( 1 + JJ1 ES1 )
MMl_(KK) =ML ( I+..1JIF_SI )
ITRN(KK)=IRN(IrJJIFSI)
IICN(Kk)=ICN(1+,JJIEST)

M
	

CONTINUE
r
r.,	 I;ORRECT ORCIFR Hr+S i4f IW HEEN riFTERiM INEII SIl RFI1RlIE R 1 HE 'Jnl_LIE S.
fl-

40

111) 40 kkkc	 I10I:'

4(I.I:KK)=XX (KKK)
Y(I+KKK)=YY(KKK)
Z( T+ KJ\J^)=ZZ(KKK)
WRITE(b.*)'	 X	 '+X(i+KKK)+
NN( IrKKK)=NWNcKKK)
ml-( I+KKK)=MMl_(KKK)
IRN( f 9KKj l 11 RNcKKK)
I('Nc T.KKK)=IIf.;;JCKKK)
r0N T T tJl IF
I;HECK =O.0
RFTIJRN
FNTI
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K .X '-I

1*0

C.2.3. Code Developed For Program WHMUT

The following pages contain the FORTRAN code developed for the prugram

WHITOUT.
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1

kA-`

	

	
ORIGINAL PAGE. 13

OF POOR QUALTTY

I 	 I S PROGR6(1 I AF. k i )HHEE F 11.+9 t IIF'F'FF:	 1111 -I...IJWFR.11111 +r+(JII
STf fG. IIA I ANIJ LUAIIS 6 COMMAN)J F 'LLF 11) IiENE RA I F A k ill 11A 16

	 i
BASE.

10

1

I,

I,

r.

C

r

9

15

19

'` 0

'?8

NRI)GRAM WH.[T1)IJ1
I:HnhAI: l H RAC UHNAMF
I :HrjRAC TFR*1 3 F I IF'h'F h• h L IIWF h
Il I11FIdS I014 S ( 2000) 9-1 - JE  LSTf;R ( '2000) r NN ( 000) v SLOPE. (2000 )

2 r X ('^'0UU) r 'f (:2000) r ^' ("JODU) r 1k(! (:!UUU) . 1(:11 (^!UUU )
FORMA f (A1 :3 )

F17RMAI(!E1L'.5r1^,r.;E1_'. ^r:!1:,r 1E1'^'.:..)
UtiNnnF c 1 : ^) _' I IhUF h '
WRITE(6+:4:)' E141 ER NAt1F. (IF I1PI-+R SI)KFAL:E IIII1PIlI FlLF'
WRITE (6+:K)	 F RI III WH L I F L E Lll PRO(iRn(1 (13 CHAHAC l E k^; i'i) ^: .) '
READ(5910) FUF'F'ER
WR I TF (6 r'JO ' EN I ER NA11V OF 1_ I IWF R 'iIIRFA(.E O(I I PI 1 1 FILEL.E
WRITE(6r*)' FROM WHI1FTELD PRMIRnM (13 CHAHeIC1FRIS MA..)'
READ(5910) FLOWER
OPEN(IINI 1=1 ► FILE='STAG.IIA'l'vSJA1IIS-'(.1L11' )
OPEN(UNI [='2rF LLE='(IF'RO111 .IiAI ' +S1riI IJS='IIL D' )
OPEN(UNII=.ivF1LE='LUW(I(J1 .)IAI'+SIAIIIS='OLD" )
i !-0

1:1:1:=0
LIQ -WHILE (itKK.EU.U)
JJ=.JJ+1
F:Fnll(1912+I051AI=rKK+ENU=H) S(JJ)rLIE:LS-1AH(JJ)rNN(J,.l)+

1	 X(JJ)rYkJ.J)+z:(JJ)+ INN( -'J)rl(:1J(JJ)rSLUF'E(J.J)
END (10
I<,KI:=O
JJ=JJ-1
UU WHILE (I:KK*EU.0
JJ=JJ+1
REnDt'?r1^r:US1Af = KKKrFiI)1 = 1'^^,) ',i^JJ>rUFL .̂.ilnFic.IJ)riJ1JcJJ)r

1 X(JJ)r'f(,J.J)r^(JJ)r1RtJ(JJ)rIC:id(JJ)+SL.L)F'F(JJ)
END 110
Kf.K=O
)J=JJ-1

DO WHIL_E(KKK.F..0.0)
,.)J=JJ+1
F;tAD(3+1^'rIOSInI-KKK+ENII=:!( 1 ) S(J,J;rUFLSInR(.J,Ji+NIJ(..L.l)r

t	 X(JJ)rY(JJ)rL(J.J)+IF;Nt.J,J)r11;W(J.J)r51_lJF'F(..l,l)
E1J11 D0
KIWI:=O
1J=.JJ-t

1.;
	

(JIJW WI-,'I IF_ C011h6 tiI; F ILL III I;FF_n I F R I ll Il,i l ri F(riSE
r

I)F'FtJ(I.J(JTT=4+FTLF.=' KhO RIIER.1:(111' P SI n1115 =' NEW )
-- - WR L TF ( 4 Y.30 ) UHNAMF.

30	 FORMAIc
? 	 ; K I I N CBH6TFLE Y .PA1JA I H I  IM;_13
3' * ( SE I '* M I = N I ILL) ' i
4 ' * (SF T 111)LLriR--(4I 11..L.)

Ft' H11'
h' LIEF INE	 +A.i

IJW14ER 'NI)NF'
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8'	 n TTR l NIJ (FS ' : 	 ORIGINAL PAGE 13
9 '	 NN	 !01 ')	 OF POUR QUALITY

WRL IE.(4 ► :il )
31 F ORmh T (

2'	 RN	 1141'"'
3'	 UN	 IN 

.j 	 UELSiAN	 RF.AL'i
b'	 X	 REnL'/
7 1	Y	 RFnI_
8'	 L	 REnL'/
9 1	SLOPE	 RF61-' )

WR[TF(49.32)	 LIHNA11F.
i? F11IRMATc'	 RELAI1014S	 ':1'4 ► A9lX.'	 WITH	 +':

S	 GELSIrk	 ON	 X	 +' ► i

Y	 Z	 RN	 i.N	 SI_(IF'F	 )
WRITE(4933)

33 FOFM6 f ( '	 PASSWOR118	 i '	 E14LI' /'	 NOCHEI:K' )
WRITE(4 ► :3:j)	 LIH14AMF
FORMAT('	 LUAU	 ' ► A)
II=U

.36 [!U	 WH I LF (I I . L I ..JJ )
TI=1I+1
WRfTF(4,3	 )	 S(11) ► UELSInR( LL) ► NN(III

37 FORMAT (1:( ► 2(F1`,.;,11X) ► 1`, ► 3X ► '+' )
WR[TE(49.18)	 X(11)9Y(11) ► L(II) ► 1RN(11)r1U1J(11)

.i8 FORM AT (1X13(F17.591X) ► '_'(15 ► 1X) ► '+' )

WP[TE(4 ► 3Y)	 SLOPE. (11)
39 FORMAT(1F15.i)

END	 CIO
WRITF_(49898)

898 FORMAT('	 ENI1	 : '	 11+1PIJI	 TUIPII I ' %'	 EX11	 )
CLOSE(UNlT=4)

C WRTTF_(6?391)
891 FORMAL ( ' 	 1 HF.	 FILE	 REIJF;UER . LUM	 HAS	 HEE N	 WR l I T F 1J .

2	 /'	 THIS	 IS	 A	 I;UMMANII	 FILE.	 JH61	 L;AN	 HE	 HES(	 FXECI.lIF1J'
3	 /'	 BY	 JS1NCi	 FIIRK	 . ':
4'	 JUST	 CIO	 THE FI ILLOW I Wh

5'	 1 . T'(P'E	 IN	 FIIRK :I;R;	 (YIIII	 WILL	 LiE I	 ri	 "t Ut1AfANI15:'
b	 PROMPI)':
7'	 2. T'(F'F	 IN	 $	 WRE IIRPFP .I:R:-' i
8'	 JUST	 BE	 Sl IRF	 NI 1 1	 111	 LU(i	 OFF	 HEFCIPI'	 F(;F:F:	 I EL LS	 '1111
9	 YOUR	 JUH	 1S	 F1N1SHElI • )

STUI'
F N FI
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C.2.4 Code Developed For Program S011T

1

The following pages contain the FORTRAN code developed for the program SORT.
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ORIGINAL t'U' 7 11

OF POOR Q1ALI11/

F'ROGHr^m tilIF;
I:

G	 1 H 1 S PR11GRnM WK l 1 E`i ri I.'(.) M M AND F I LE ( F '1 1i Ilk I . I,(JM ) WH L U 	 1 IF'F F)ti
I:	 OPENS I HE HI M UA I A BASE NA11F11 I IF(LIEFI 6Nl, 11SES RIM 1:1111MANIIS
c	 TO SELLC T AND S(.)R I I HE RESUL I S FROM ) HF WH 1 I F l E L11 F'F;I)(iP: ill
C	 TO A FORMAI USEFUL. 10 UE NE RA I E A NEW PAN A IH PRI )NI_ Eft 5 I III ILn 1 I 1•lli

C	 VISCOUS EFFECTS.
C
C

OF'FiJ(UWIT='?+F11_E='klilHURI .COf1'+HTR(IJf,='fJEW' )
WRITE(2+10)

lU	 FORIlriT(
:? $RIJN CBH6TELEY.PAN6 LH lR L1123' i
.3	 AC c SET SE11 L =NI1LL ) '
4 ' * c SF_T DOLLnR=NI II_L) i
J' NOECHO 'i
6' OPEN ORDER
7' LINES '?000
8' OUTPUT LINK .'
9 . SELECT tJN+X+'I. L+S+iJF_LS I AR.f,W+I:N+SLIIFF FRl1l1 URCIER 	 t	 1

WRITE(2rl"i)
15	 FORMAT(

"'SORTED BY NN 1,N RN
3' EXI T 	)
STOP
END

FORTRAN STOP
8

C-21
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C.2.5 Code Developed For Program LINK

The following pages contain the code developed for the program LINK.

^M
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UNIGINAL PAGE 19
OF POOR QUALRY,

I-'RIJI.^E:nl1 I 1 NI'.
C	 I HIS F'KUIi :Af1 EEriUS 1 HE UL l:HriF:ril; I EF:1S I IU:5 F'F:LLIIL I ELI b'( I HE

WHITFIELD PRUURAM AIJIl IHF UKIUINAL 1NV1SLtU F'rihl Alf: PHIMLEM
I;	 THEN F'RUUUUES r1 14EW PAN AIR F'KUbLLM WH 1LH CON I A INS V 1.`;000::
C L^URREC 1 TUNS 114 IHE r Ukll OF bUUIJUAF:Y LUNIjI I IUNb (UU I F LUW
C VELOCI I IES SPEL 1F IEU n1 LU14 I KUL POIN I S )
C
L'	 THE BOUNUAHY L6YER UHr :+:6 l EKIST IL:S ARE ASbUME U I U bE
L	 S f ORED III A FILL WH 1 LH Wn5 UENERA I EU U:i l i4Li KI M UUMMAf

C	 ON 6 RIN liriIA FASE F'RULIULED BY WH11.L'-jl1 FILE. IHE

C	 PROPER Kll1 t:Ui"11At4U TO PRODUCE THIS U61A FILL 1b
L'
C	 SELECT	 FRUM Ubi46ME t
C	 SORTEU BY NN C14 RN
C
L:	 WHERE DBi46ME 1S ME NAME OF 1 HL RELri 1 lUi4 UUN I x11!4106
L	 IHE bL PAKAMLIERS.
C THE FILE MUST LUIJ I A 1N IHE A8IJVL bELLL I LU F'ARAf'iL I ERS ANU
C--MUST— $E SURIEU nS 11JU1( tr ILD.

C
LHnF:ALTER LIi4E: 80, bL*4 rF'AF ILL:{;'2U+Ri1F 1LE:1:1 i+i4EWF ILE:1:'2'v
DIMEN4;IU14 N14(500) rX( UU) r'((^UU) r^(`rUU) •UELSInR(ivU) IRN( BUG)

DIMENSIU14 1C14(500 )  9b(:oOO) rSLF'(^jUU)
DIMENSION XPA('U ► '2'U)r'(FA(209210)+ZF'A('2'U+'^U)
DIMENSION S1('2'U)+S'''(L'U) ► S3('2'U)rS4(CO)
WRITE(6+%)'
WRITE(6+*)'

C	 WRITE(6+*)' ENIER IHE NiA11E OF THE FILE LUt41A1141NU IHE'
C	 WRITE(6r:K) bUUNUAKY LAYER LHAKALIERISTICS . 1HiS FILE'
C	 WRITE(6 ► 4:)' WAS F'F.UUUUEU FRUM A RIM DATA briSE CUNIAININU'
C	 WPITE(6 ► IZ) ' F'REUILI Inl4S FRUM THE WH11 F 1ELU FRUURPiM. '
C	 WRITE(6p*)'	 FILE NmME (13 CHARS. 11AX.) ??'

READ(592) R111' 1LE
RMFILEkI:b)-'LINK.DA)'
r7 ORMAI ( 14113 )
WRITE(6t*)'
WRITE(69*)'
WRITE(6r*)' ENILH IHL i46t'iE OF THE FILL LUNIAININU IHE'
WRITE(6?*)' UhiUiiJAL F'6N riIR F'RUBLEM WIIHULII V151:U11S'
WRITE(6t*)' EFFECTS . '
WKITE(6 ► A:)'	 FILE NAME	 (20 (:HAK;.. MAX.)'
WRITE(6+*)'
EiEAD(;j ► 3)' F6FILE

3	 FORMAT(A20)

WRITE (6 v *)	 EN I ER IHE B ILE N AME. FUR IHE NEW F614 r 1i R PRUBLEiv
WRITE(6 ► A:)' WITH VISCUUb EFFELIS SIMULAIEU TO bL bEiJEF6TED"
WRITE(6 p *	 by THIS PRUUKAM
WRITE(6+*)'
WKITE(6r4:)' E141ER FILE ibnmL (20 LHriHb. VAX.)'
KEAD(5+3) NEWFILL
OF'Ei4(UNIT=2 ► FILE-'Lli4K.11A1 ' +STrIIUS='ULU' )
OF'EN(U1411=3 ► FILE=F'AFILL ► SIr1TUS-'OLU' )
UF'Ef4(IJNIT=4+F1LE = 14EWF 1LLFbiAlUS = 'NEW' )
14I4000N 1 =U

0
C READ 3 TITLE CARDS IN RIM FILE
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L
DO I=1 ► 3
READ(2.4) LINE	 ORINNAL PAGE IS

•I	 -FOROAT ( A30)	 OF roof. QUALITY
END DO
CUN1 Ii4UE

C NOW READ THE FIR,;T iJLI WURK FOR WHICH WE V1SC(JUS LURF:LL:T IUN8
C TO MAKE

C
IOS=(.
CrhLL READ2(IOSrF'lJiSri^I4rri t'(rZr ULLSIAR ► IR14plCi'4v3LF')

C
C :JOW CHECK TO SEE IF THIS IS THE LAST itE 'WURK FOR WHICH
C CORRECT IU1JS A RE TO BE M ADE
C

IF(IOS-NE.0)THEN
CALL LASTRITE(LINE;
GO TO 900
END IF

20	 CONTINUE

C
C NOW READ A NETWORK hH iJI1 IHE ORIGIN AL PAN' AIR PROBLEM
c

CALL RE6D3(IOS ► i1.i4 ► i4(4LUUi4I rXF'Ar'(PA ► ZFAtLINE)
I F k' I OS . iJL . v) u0 TO 900

r_

C ( 041 CHECK TO SEE IF NETWURK W11H BOUNDARY I _A'(ER F'REDIC11U(JS
C COINCIDES W1iH AL1WORK FROM URIGINAL PAN ri1R FKUBLLO.
C

IF (AN (1) . EQ . ig NCUUN 1) UO T( c 30
C
C THE NETWORkS DO 1401 COINCIDE SO F:EAD NEXT HETWUPK FNL'I1

C FAN AIR F'RUbLE11.
C

GO TO CG
30	 CONTINUE
C
C THE OETWORKS CUINLIDE SC NOW WRITE CU1 THE NEW ''AFJ A1F{ F'F:UbLEi'i

C	 INCLUDINU BUUIIUAF:'( LUIlLi111cJilS.

C
C	 FIR',-:T IDENTIFY IHE 1'(F'E ^UF'FEF: UF: LUWEF:)
C	 OF BOUIJUAR'( L:ONDITIO'N IN THE ORIGINAL F^.11 AIR F'F:UbLEi9

C
CALL IDBC(BCrLIIIE)

C
C 14OW WRITE OUT THE A W BOUNDAR Y CONU I I 1 UNS .
C

CALL R^fCBCiBCr^Lh rilriJrF'(91^-,'rXf'nr'(F'nri_Fnri^r'(rLt^lr`i^crS.ira4i
GL TO

^JG	 COWTLJUE
S 10 F'
END ti

L'

C
L

SUBF:UUTI.JE REAU^-'(IU:itF' N ION r/.r'(t;•iIELblAFr1F:N#ILN7--;LF')
JIAEiI S I UN NN(JVU) tX(J( Q) 0 (JOO 't -Zk5 t;Q/ PS 500) rLI L LSIAh1 JVV)

F"
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ORIGINAL PAGE 19

L! IhENSIUN	 lkid('GJ)rICi4(JGU)+SLF'(JGO)	 OF POOR QU-!Al- rY

C THIS SUBROUTINL HE60S A N:.T.JUF'I :
'

FROM	 THE FILE CUNIA10 INU	 THE
C PREDIMED bU lJNU6F:Y L6'(ER CHn^:nCTERIS T ICS FEW! WH11 FIELD PROGRAM
C

FNTS =G
- __ 1 =1

REriD(2P600rIOS:AI=IOS)	 NN(1)rX(iir'((Iir^(IirS(I>rDLLSTnR(I)+
?'IRN(I) +1Ci4(I3 rSLF'(I )

6C0 FORMr'^((ly+^F10<^+^'I10r1F1v.;)
__.;F (lOS.NE.0 )THU4
PMTS=I-1
RETURN
END IF
I=i+1
REnL(2+o0G+IUL.,.•=TOSi	 ^lid(I)rX( lir'((1)r^( !)rS(1>+L'ELS1nF:^Ii+

2	 !RN(I)r1Ci4(L)rSLP(I)
!F(IOS.NE.0)THEN
F'I.1TS=1
RF: i URN
Ei4D	 ii=
110	 WHILE(NN(Ii.E.U.14N(I-1))
1-I+i
red ri(2p 600rE141!	 i)r;<(i	 i)+..(i)+d	 i5tar:1

+IRN(1)91LN( 1 )rS ! _F (I)
END GC

60 2- CON TIAUE

-!4TS-I-1
HnCKSPACE(UNIT _2 )

IOS=O
RETURN
END
SUBROUTIi4E LnSiR1FL(LiNE)

C
C
C 6LL OF	 THE i:E T WORi^S FOR WH1L:H n 'J1 CUUS riNALYSIS

WnS MADE HAVE BEEN REnD SO NUW WkllE UUI	 THE REST OF THE UF;iGINAL F'n1;
C
C

CHnRACTER LINE4:80
LOS=G

I 614 C 0 N T 1;-WE
R1=61:(3r615+IGblhf=lUS)Lii4E

61S FORi1n! (A80)
WRITE,4.61J1	 LINE

IF(IOS.NE.v)	 UU	 IU	 61U
GO	 TO 6 14

618 CONTINUE
RETURN
EN 

C
C

3UBR0U f I N E	 REnLi..i(10SrilridrNNL0UiII rri t-'n+YF'r •	 Fh9L1,4Ei
C

C	 THLS CUBROUTINL KEnUc THE ORIVIid^iL P614 CIF; F'F;UNLEji

C	 ( ONE IE I WUkk n I n T Ii1E ) r NWl LlF; L I EC TF'F MET WUkI. UU I I U THE

c-^ s



Y C NEW F'6(4 All F'F:UBLEi1
C
C

ORIGINAL PAT: 15

OF POOR QUAL"

CH6RACTER LIi•IE*80
DIi1Ei4SI0i4 XF'n(L'vrCG) +'(Fnt'^UrLU) r^F'A('^'vrCG)

C
C FIi4D THE 4EXT i4E1W fjFil: 6ND WRITE OUl .10 1HL OLW FILE 6LL
C LIMES bLFURE 1HE NETWORK DEFIi411ION NLUIi4S

C
IQ^a=O

639	 COi4T I HUE
RE6D(3r640rIOSTAT 'OS) L1i4E

T^—FOR11ri I (AHU )
IF(IOS.i4E.0) THEN
RETURN
END IF
WRITE(-IP641) LI14E

641	 FORMAT(A30)
C
C FIND THE LIME WI1H THE IH1I1nL L;H6RAC C'RS 'i4ETWORK'
U

UO I=1 ► lo
J = 11.3
iF(LIi4E^I:J).EU.'14L1W') GO TO 6421
END DO

C
L' TRY i4EXT LINE
C

GO TO 6.39
64-)	 COi4TINUE
c
C WE HriVE FOU14D THE bEGIiMING OF A NLTWORK

C
L'
L' i40W LOCnTE THE ' 	 SIGN
c

DO K. j r,jJ
IF(LIi4E(K:K).EU.'_') LSO TO 641:')
Ei:I1 DO

643	 CONTIi4UE
C
C MOW FIi41) THE i4ETWURI^ i4A11E

1'41 =K+1
DO J=I^ r 5G
IF(LINE^J:J).i&.'	 LiU 10 644
'41=N1+1
END U0

C
n i
	

C	 FIi!D E14D OF OETUL)Ri1 Nri11L.

C
644	 CONTIv4UE

i4. =i41
f l u i=N17JJ
IF(Li:4E(I:I).E.U.	 iHEi4
N2121 I -•1
GO ro 64-1
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D	
1'

END IF	 OR:CJNAL PAGE 19

END DO	 OFF pCK)R QUALRY
640 CONTINUE
C
C NOW FIND	 THE DIMU-IS1UNS	 (i1X14)	 OF	 IHE NLTWURK
r

C FIRST FIND M

C
tti=0
CEO	 I =N'2+1 r 30
IF(LINE(I.I).NL.'	 ')	 IHEN
REr7D ( LINE (I : I) r 646 r ERR-63 y ) h

646 FORMAI(11)
N3=I+1
IF(LINEcN3:N3).NL.'	 ')THEN
READ(LINE(I: I+1) r64i rLRR=639)!•^

647 FORMAI(I2)
143=I+2
END	 IF
END IF
IF(M.14E.0)GO	 10	 6413
END DO

6 48 CONTINUE
IF(I.EQ.30)	 GU	

.
10	 66y

C
C NOW FIND N

t
! C
T N oi

DO	 I=(43+30
IF(LINE(I:1).NL.' 	 ')(HLN
KEriD(LINE(I:1) r6^rurERR = 6a y )	 N

'30 FORMAT(11)
IF(LINE(I+1:I+1).NE.'	 ')	 (HLi4
RE^D(LIilE(I:I+1)r6:_r1,LRF^=ba y )	 N

65 1 FOP;ViT ( 12)
Eig D	 IF
END IF

_ IF(N.AE.J)	 GO	 IU	 60'
END DO

302 COilTIiWE
I IF(I.EQ.30)	 GU	 TU 63y

f c

u NOW RErir3 r ND WR1 f L 	 I HE COORDIN6 TES OF 'I HE NEI WORK

iMCOUNT-iNNCOUN1+1
( -'7$-7" FORMAT(0Xr't1-	 'r1arlUXr'N =	'9L5r

DO	 J..l=1rN
DO	 KK=1 r i'f
RE6D(3rT)	 XF'n(JJ-.:K) 9-'(F'ri(JJ9KK) rZFri(JJrKK.`

' WR ITE ( 4 p PiC-)	 XP6 (JJrKK)r'(P6(JJrKK)vY-P r; (JJrKKi
770 FORh6l(3F20.0)

E'•JD	 DO
ENE,	 DO
103-0
RETURtJ

( END
i c

6[),
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JKTL_s11^^'^L f'f+^'^ ^'

-^ POOR QUALri-f

c
SUBROUTIi4E BCINTERF'(SLF' ri1rfdrXP Ar'WF i9LP h rXr ( rcrbIv6'̂ : bar 54i

c
C	 THIS 'SUBROU TI N E lid I LRF'ULi; I E:D 1 HE VELUC I I 1 E:i F UF; I HE ULN I ER L Uid I RUL
C POI id I S I U U ET THE VELUL: i 11ES F Uk I HE ELIUL LUN I RUL F'U l id IS
c

LII0ENSION 31 L.:U) rS:'(_'0)	 ) rS4('''0) rX(iuU) rY(15CO) rL(^iUv)
DIMENSIUtd SLP(500) rXPA('2'Ur'2'G) r'(F'6(20120) rZF'A(2(ir':_'U)

CV
C FIRST EDGE
c

L1-(t1-1)%4:(td-1 i
L^-t1-1
L3-td-1
00 L-1 rLJ

C
C INTERPOLnTE FUR UELIIN61ES OF EDGE 1 COtdlRUL PUIN
C

XCF'=(XF'n(Lr 1 +XF'n(L+1 r 1) );'"_'.v
'(CF'=('(Fn(;..rl)+'(F'^i(L+lrl i )i'^.0
ZGF'=(i.:'r(L.7.••^-^F'n(L{`1•I) )i'^'.0

LIELS = v! ^' (I.i.: 7 -SLF' (KKK-1 )
DELX=X (1(1\11 -X ( KKK-1 )
VALUE=SLF' (1^KK-1) + ((LELS;'DELX) * ( XCF'-X (I\I\l\-1)) )
S1(L)=VALUE
IF(VALUE.LT.U.U) Sl(L)=U.0
END DO

C
C SECOND EDGE
C

DO L=1 rL2
XCF'=(XF'A(NrL)+XPA(14rL+1) )i2.O
'(CF'=(YPA(NFL)+'(F'A(idrL+li )i2.0
XCF'=(ZF'A(N+L)+^F'A(tdrL+l) )i':!.0
KI(K=(M-1)^(td-1 >- Ct1-1 i+L
JJJ=(t1-1) ^KLN-1)-';!gt(t1-1) +L
LIELS = SLF' ( JJJ) -SLF' ( KKK )
LIEL)' = '( ( J J J ) -'( ( KKK )
VALUE = SLF' (ICKK) + ( ( LIELS.' LIEL'O	 ('("- F' - '( (KKK) 	 )
Sit (L) =VALUE
IF(VALUE.LT.O.U)	 S'-'(Li=U.0
END DO

C
C EDGE
C

DO L=1 YL3
L4=1d+1 - L

r XCF=(XF'A(L4ri1)i-XPA(L4-1 9M 	 0
'(CP=(YF'A(LarM)+'(FA(L4-1 ri1) )i'-'.0
ZCF =(2F'A(L4rM)+21PA(L4- 1 vM) )i2.0

E I:.KK=(11-1)K(N-1)-(L-1)k(11-1)
1I EL3-SLF' ( KKK-1 i -;I_ F' (KV K i
[IELX- Y (KKk-1 ) -X ( VII.	 )
VALUE = SLF MI :'K) + ( (),IELS, DELX) 	 (XCP-X (I{11:1 1 )
33(L)=VnLUE
[FO)iALIJE.LT.0.0)
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r ^

1!

	 r

ems.

END DO

c	 ORIGINAL PAGE IS
C EDGE 4	 OF POOR QUALITY
C

CIO L-1 r L2

XCF-(XF'A(1 rLSii-XNA(1 rL5-1 i )!"^.0
'(CF'=('(Fn(1rL^)t'(F'A(1rL:^-1 ))i'^.0

JJJ=2* (i1-1 ) +1-L
lJLLS=SLF' ( JJJ ) -SLF' ( KKK)
DEL I='((JJJ)-'((KKK)
VALUE=SLF (ICKK) + (l JELS." DEL'O 1 (YLF'-Y (KKK)  )
S4(L)=VALUE
1F(VALUE.LT.0.0) S4(L)=U.0
END JO
KE TURN
END

C
L
C:

31•'iKOUl*Ii& I1)NC(NCrLINE)
C
U I HLS SUbKUU i 1NE F lNUS I HE UklUIN6L bUUN!'-,:iK'( LUNill I lUN 6OU JEl ERMINE„
L WHETHER 11 WAS A UPPER UR LUWF F;
C

CHARACTER LINE480r8C*4
099	 CONTI14UL

iiE6D(3r700rIUS1Af=1US) LINE
1F (IOS.NE.0) NLIUR14

7 00 FOR(-16T ( A80)
C
C CHECI: FOR 'BOUN' LLIENlIFIER
C

LIU I=1 r 10
J=1+3
-IF(LINE(I:J).EU.'8UUN") UU TO 705

END CIO
C
C	 THIS LIOE DOES N01 SF'ECIF'( (HE b000LI6R'( LUNJITIO14 30
C WRITE IH1S LINE TO THE NLW FILL AfJLI UU TO NEXT LINE
C

WRITE(4r700) LINE.
GO TC 699

GS	 CONT I iJUE
C
C THLS LIME CONIA1NS t HE bU SO SORT OU( (HE. REST
C OF THE LI NE

c
C FIND THE '_' SIUN
C

LIU
[F (LINE(I::Ki.ELJ. "_' i UU IU "1(j
END UU

.'16	 CONTINUE
c

<f
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C NOW LOUK FOR • L1PF'E R' IJH ' LIIWh k'	 UKIGIHAL t #kkx

fill r 1: =K r 76	 OF POOR QUAL"
f ..1= L K+3
rF(I_INE(1K:I.J).F11."Ilh'h'E') fill TO 725
[F(L_If4E(IK:IJ).El^.'LUWE') Li L) ((J 7'215

END DO
WRITF_(6r720)

7 20	 FORMAT( // r :!UX r ' 1 HF H0111411AHY (1)1411.111 TON MUST RE	 1
2 20X r' S5UHC1_ASS UPPER  Ilk LHWF k PH L OK 10 I HE U 1 S1111115 nNAI Y S' I S' r
3	 / «20X r ' 1F I HF. SIJk1LLhSb 1NIIEX WAS USE11 1145 I E.A1) OF 1 HE KEYWORD' r

4 /92OX v ' I HF14 CHACHE i OU I HE KEYWURII 11E.SlUNA 11UN. ' )
7^S	 LAC

. 26	 FORMA I (A4 )
L'
C	 THE HUUNDnRY CONL111 1014 	 HAS N OW 6EE3•1 1UE141 1F IF-11.
L, MOW WR1IE OUI ANY A11111 -i1UNAL LINES WHILH E;(1SiED IN THE
L' ORIGI146L PAN AIR F*0HLE11 HE I WEEK! 1 HE HL RNLI 1 HE i4EX I NE I WURKL

727	 CONIINUE

HE61)(39700rEN'U=/40) L114L
C
C NOW CHECK; FOP NEI WUF:1 ;1 UESIUNA 1 1 O

C
CIU I I =1 r 20

JJ=II+3
IF(L1NE(II:JJ). E(J.'14E1W ') IHE14
NACKSF'ACE (UN I 1 =3)
GO TO 740
EN D IF
END DO

C
C
	

1HIS LIRE IS NU1 -i NEW NETWURVI SU WF:I IE If lA 1 10 1HE NEW F'60 61F: F'F:IJ
L'

WF:ITE(a.,-.)U) LINE
GU I U 72'

aO	 CONTINUE
F: in. 	 iJF:F!
E N Ll

'ZiUBF:UUTIrlE F:I I E 1-i U ( b C 9 'b LF'ril9N7F , NISr:(F , eiv (PArzF'n+Xi'i f4:v 610,b29 :-ar54)

THIS SUBROUTINE WF:I IES our 1HE NFW H11111-11lhk( 1A.li ) L- 1I LUi4M FOR I HE '.'l^.(,L1lJ

CHnRAL 1 EF: KC: ► 4
LIIi1EilS1Ui! ;(F'A('^Ur2'U)r'iF'rl('^Ur'^vir^F'A(v^^U)^X(JUU)r'((:^vU)+^(:^^:U)+

SLF (5UU )

DI(1Ef4SIUt! S1(2'U) rti'^'('..'U).53(^U) r54('.'U)
WkITE(47755) BL;

FORMriT (' 90UI1UAF:Y LONLI l 1 101 .1 - '.0 r " r n4 )
WRITE(4ri:)6)
FORi1AT( 'SF'EL;1F 1E11 FLOW' r;'r IEF:11	 1' )
WR I TE ( 4 r /5"/-)
FORMAT( ' PU 11 •! I S = 1,EN' ER	 )
WRITE(4r:::,H)
FORMAT( :Ki	 I.1LJ I F L_UW 'IELUL 1'1 IES FOR P61* L UEO I Ek P01-O l S " )

U

C
C
C
C

55

/JQ

'57

JO
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ORIG NAL r;*..GE 13
1F c FN 15 . idE..1L1 rl) 1HE0	 OF POOR Q UAMY
WK11Lto+-Ki'	 '
WK 1 1 L t o r *)	 chU 111.1id . I HE NUMHE R OF 1-HLIUi41JFlK'( L:UND I I i Uidzi F'F:UUUUL1)

WRITE (o r *) ' FRUM I HE WH 1 i F I b L11 F'KLIUKn(I LI UL'ci OU I ilh 1 CH I HE NUObLK

WKITEtor:K) 	 OF VANEL' KLnIl FKUM IHE URIGINAL FAN hiH F'K HL-Eil.

WRITE (6 r *) ' CHECK NEW F'KUbLEi/ NEF UF.L EXEGUI INN . '
WRITE:(6t*)'
WRITE(6?i`iv) ilrNrF'NIS

-59	 FORilAT(oXr' rl= 	 rl:i+'^Xr N=	 r 15 r ^Xr' F'N (^;-	 r1i)
END IF
IF(BC(1:4).EL!. LUWL ) IHLN
LIU izlvPNTS
SLF(I)=-5LF'(1)
EMU DO
L• NLI IF

WR1TE(49;60) (SLP(I)r 1=1+F'i416)
760	 FURMr) 1 (o (F 10 . o r''-'X) )

WkI TE (4 r 7i,1 )
761	 FORMhT(_7('*/'ri )r'F'U III I	 LLUE' )

WFiITEt 4+io'::)
70"?	 FOKiInT( Ki BEGIN VELUL:1 f IES FOR LUKE 1

C
L;	 NOW III I EF:FOLn I E ')ELUCl I IL' F UE L LN I LF: CUid 1F:UL FU lid 1 S I U GE I VELUL- 1 I I E
C FOR EI1GL CUN I ROL F'O I N I S
C

C6LL BCIiITEF: F't',;LF'ril+itrriF' nr'( F'^r^F'ArXr'(rZr ,̀i1r5' rJ,i+S4)
C
C	 WRITE OUT EDGE 'JLLUCII IEZ nllll Ci' L L:UL1ilE n'JU. VELUL:ITIE:: FUF: iiLI1J111Uil

C
nl =U.0
Al-0.0
DO I-1 rid -1
^1-niF1.J
WKIIEt49 , 7oa) Slili
nl=i;lt`aliIi
FOKrl6I (2XrF12.6)
END LIU

F.1 -Ali hi

WK11L(4ri6.°i)
io:i	 FUKilhI ( ':Bi' ri r Ai )

WK11Et4rioo)
ioo	 FUKrlr; l'( Ki	 BLG1 i4 ELIDE 'JELULI I IL6 FUK SIL i E	 )

n1=U.0
LIU 1=lril -1

nl=nitl..0
WKLIL.4rio^) 5'::(li
n^ = A^'tti^ (1 i
EALI LIU
nom' = ri'^i n1
WK11Et4 +ioZ
WHiIL(4r76ii

ioi	 I-UkO6l ^ i i 	HEGiN EUGL 'JELL(." TlE6 I-UR SIDE i' )
,=I7=0.0

n1 =U.0
1.10 1--1 • iJ-1

n1=^i1F1.J

4
IF

i

t

4

A

.
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Wh 1 I E l 4 9 /63 ) 6.. ( 1 i	 ORIC>if11A1_ R'% C F 19
A3- A6+Ss (1)	 OF POCA QUQL"1f
ENLI DU

n3=A3/A1
WkIFE(4 ► 76:ii
WRITE(4P768)

/68	 FORMAT('*/ ksEGIN ELIUE VELLIUIVIES FUR 81 UL 4' )
A4 =U. 0
A_ =O.0

LIU 1=1+x'1-1
A1=A1+1.O
WRITE(4y763) S4(1)
A4=A4+S4(1)
END DO

64=A4/A1
L
i,	 NOW WR1 I E 6DL11 1 IU14aL LU141 RUL F'U1N I5
L'

WRI TE (4v765)
WR11E(4 +i6'^)

/6Y F0Rf1ti T ( " F'UIN I S	 = AL'J l I LUidAL	 )
WRITE(4+i 7O) A:

;' 7O FURMii T (ZX v ' ( 1.	 ) _	 ► F 1::. 6 )
WRI ,TE(4+771) 62

-77t FORflAT('-1X+'( 2 v FA 2.6
'AR ITE(4 ► /'7:') A,3

77^ FOR[fiAT(--X ► '( ;	 ) _	 ► F12.6)
WRITE(4+/i3) A4

773 FORMAT(?X ► '( 4	 ) _	 '•Ft'2.6)

WRITE(49176:`i)
RL TURN
END
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C.3 Sample Run of Viscous Simulation Module

The simplified wing-body problem shown in Figure C-1 was analyzed to demonstrate

the Viscous Simulation Module. The inviscid flow field properties for this configuration

were first determined using PAN AIR. The PAN AIR problem for this configuration is

presented in Section C.3.2. The inviscid flow properties Were then used to calculate the

boundary layer on the wing upper and lower surfaces. A new PAN AIR problem with the

wing boundary layer simulated is presented in Section C.3.3. This process was

accomplished completely within the Viscous Simulation Module with the inputs and

execution shown in Section C.3.1.

t
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Figure C-1 Wing-Body Intersection Problem
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C.3.1 Sample Execution of Viscous Simulation Module

The execution of the Viscous Simulation Module which converted the PAN ALR

problem presented in Section C.3.2 to the new PAN AIR problem presented in

Section C.3.3 containing specified boundary conditions is illustrated in the following

pages.
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C.a.2 Original PAN AIR Problem

The input problem foe the original invisc i d PAN AIR run is presented in the

following pages.

e
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100.00001 lv. VJ..iJ/ -rJ. UJ J.J G^

1 (1(3. 00 100 1 7.Jt74 ly -r.G.':53".
100 . UUUUU 2--! . U64;)6
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ORIGINAL F'A.	 * '.

OF POOR QUALITY

X6.4?111 - 1.;*'','Uii
U16la -o.^j.;Y64

JO . UUUUU 0 . UU( U0
19.o1616 O..J376 4
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2::,.U6.1^jJ 1Y.04440

16. U3J00
10 -376Y,; 28. 1 J04J
0.00000 -0.00000
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U.UUVUU
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19. 504Y3
^3.0645c
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^Y.U1616
30. UUUUU
27.01616
26.4Y111
Z1 J. Uu4.JJ
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16.03366
1U.J /O YJ
0.00000
0.00000

lU.,ii6Y6

lY.JU4'^:3

2,..4'9111
^N-C1616

,^U . UUU6G
29.01616

4Y 111
23. 0645:j
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16. V,:.^66
1V.3:oYJ
(:. UUUUU
0.00000

lU..i/'6Y6
16.0.iaoi
19.:j04Y3
"i . U64',j6
26.4Y111
'29.01010
60.00000
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26.4V111

064JJ
lY .'-,V4Y^_,

-^U.000UU
1.;042

X 73 .
dJJJu

J

-1J.'^'i0i i

-6. J3`S'64
0.00000
i.7. JJ`7V 4

01i
1Y.04440
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tti•1JViJ
^O.000GU

-.iU . UGGGG
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-lY.v44JY
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v•JJ'7J 4

1Y.04440

^. 1 JU4J
-0.00006
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-lY.U4439
-1S. /U/'

U.000UU
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IY.04440
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100.00000
100.UGuuu
100.00000
100.00000
100.00000
100.00000
100.00000
100.000UO
100.00000
100.00000

T RIANUULAN F'ANEL TOLERM&E -
BOUNDARY UUNU1IlUN = 1rLUWER
^i

NETW0RK FWD-bUUY-'._' 	 1"1
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
100.00000
120.00000
120.00000
120.00000
120.00000
120.00000
120.00000
1'20.00GUU
L20.000UU
1'20.00000
12G"000U6
1'26.00000
120.00000
120.00000
1"20.00000
:2o.UUVUu
140.V000U
140.00000
1 .10 . 00000
14U.000U0
1.40 . UUUUU
1.10.00000
1.10.00000
140.00000
140.00000
140.00000
140.00000
14V.GoGUU
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ORICJNP-L PAT-: t3
OF POUR Q'.:ALM'
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^io ORIGINAL FAOc F

OF POC' QUALCI'1r'

310 . UUGOO 10-11' o'io -2I1. 1.304-'
31 V • 000OU 1 O • U33 C..., -.'J • UJ,;,i6
310.00000 1Y.'.104y,i -«.y-j8Z3
310.00000 :_Ia.064:;6 - 1Y.04439
310.00000 26 .4y111
al U.UUGOO "Y.()1610 -o.J,iy64
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1 RlnNGULAH F'hA- L	 I OLER614CE	 - .003
bOUNDARY	 1:U(41JII IUIJ	 -	 1p_UWER

r4ETW0RK=UPF , -8UOY -a 	 8
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1 40.000 00 1 6•03366 H, ZS /
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150.13760 .".1.04,;01 lu.J i4"io
150. 13706 :: 1.4;YiV JV //
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150.1 3 760 O • (/(/UUo 30 . 0UooO
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180. c1,5761 '3. / . vJ/ 18. 131 /y
1^7V.OJ701 .O. 1 V/ •'':1 '^^•J/GOO

180.ti39oi 16.0141 "^J.3^b6'i
130.63,61 1
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J.Jz76 . ' /.v64 1r

1=3\/.83961 17.()83 1: ^Ij.O\l1.J
18:1 .8:1Y6l. U . 0000(; 30 .00000
rrJ.77173 '23. 5/804 / • /UJ'7 4
^23.971 6•6 /JJy 8;8'*3
21 *23.97 1."3 :.'3. i $ijoki 18. luJ40
•'^J•Y/1 /J rU.1rJ 4 J ^^.JJO/^
.. 23• '77 1/.3 10.6,5044 tJ.J1 60J
- -3. '77 1/3 1 3. J 44`iY 1 4
223. 971/'3 U.O'74uli U•J'i 8, ;
2ZJ. / / 1 / J V. V)0 1./U(/ 3(/. V(/(/V(/

r07.Z07jCJ 7. 4r5Jw _.4101''
^0•r.VJOJ r8•Vr0/r 7•/VJr4
^O/•:'JJOJ iJ•^.^OdO 1J•070^1
^6 7•	 VJOJ r1.Oii/154 YY
'O7. -\)'3oZ 115. rr4dU r4. 115/ 1.1 4
'o7. 14.Uj jO0G rU • 41iV-.J
'O7. 20L;63 7.33.70 X0.3/ VVJ
^O/ • Z(lJOJ U. O(J QU / JV • VVVV()

70•VJO •/(!
`?3 Or 7 •aC1

-
V.1 .306 1
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ORIGINAL FACC Es

OF POOR QUALI'Y

1 .J t.l. YUJ i6
"Y8.0Jo4(i 8.1i8UY
'98.00040 (i . 00000 30 .600(W

:10.00000 S0.00000 0.00000
310.0000U 10 lo O.JJ"iO4
31 v . ODUUU ^6 . 4Y l 1 1 13.'< i
J1U. Ul?00(/ 2 3. 00 400 IY. V 4440
31 J . 00000 19 .:104Y:' '22 y 1H'2'.;
010.66000 10. .J.3JJJ!
310.00000 10.3/6,' 0 ;8.1J04 J
310.00000 0.00000 ;o.000UU

f R I ANU UL r Fk	 F'ANEL	 I IJLERM4UE	 -.. 003
BUUNDnR'i	 COND I1 1014	 =	 1 r LUWER

14ETW0RK = LWR-h'-T-81111'(- ,̀.1	 8 4
.310.00000 0.00000 -30.00000
310. UUUUU 1U •.3i 6Y6 -^L . 1.;Ga'^
J l l.. (/U(/ UU 10. UJJO / -t'J	 ti J.JJO
31U.00000 1 Y . 504Y3 -;':. y ',N_ 3
31') . 6)0000 23. U64J6 -1 Y . U44.;Y
310.000uo ''26.4Y111 -13.21,0	 i
310.00000 9.01610 - 6 .JJY64
310.00000 3U.'W(Wo 0. UUOOU
30.00009 0.00000 -,i(i. UUUUU
326.6666 y lU..;i6y6 -28. 1304
326.00009 16.0336 1 kjJ3J0
320.6666Y ly.JU493 8'.-, 1; 
326.66669 23. Uo4b6 -1y.Ua43Y
3^o.occ6Y '^'6. 3Y111 -13.E%Ui i
320.0000? '29. Ulolo -o.J3Y64
326.6660Y 30.000UU U.00000
.343.30004 0. 000UU -3U.000U(/
343. 3 3 33 4 1 U.J/O y n -, ,'8.1;04'
343. JJJJ4 Io. UJJ6 / - .GJ. 6.JJJO
.i46.33334 1'? . 5U4Y3 -22. Y!J82.;
343.33334 1413.06406 - IY.0443Y
343.33334 26.4Y111 -1_3.-'iUi i
346 .33-73 4 29. 61010 -6. JJ Y 0 4
343.33334 3u. 0UUuu U.c)uc)Uu
360.00000 0.00000 ---o. ()()Quo
360. UUUUU IU ..1 i 666
360. UUUUU lo. UJJO/ -.':J. VJ.iJ6
300.()0000 1Y.;/U49 Z H_.
360 . J0u0U 044.;y
360.00000 1,,.2;'0.':
3oU.000UU 'Y.Ulolo -6.J.;` c,4
JOV.000U0 JO. UUUUU U. UUUUU

TR I ANGULfiR PHNEL	 1 UL t HANI :L	 - . UU.i
UUUNUhH'(	 I:IINU I I I1011	 =	 1 r LUWLR

14L I WJRk= IJPR-nF 1 -MUU'(-o	 8 4
310.00000 30 .0vu00 0 .00600
z1	 6000U .Y. vlolo 6.J.;'^i14
31x.06000 2o.4Y11_ I.;.^:iU.'i
J10. 000U(/ -J.U04JJ 1Y. 04440
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0RIGIINAL F.A. 0'%-; ::b
OF POOR QUALITY

310.00000
310.00000
310.00000
310.00000

'^o.obooY
3^:.06boY
31o. 6466Y
320.6666Y
320.0600y
326.660ay
326.6006Y
326.6666'1
J4J . JJJJ'1
•3'10 . 3:; Z,

3.13.:,333.1
343.3334

:43.33334
343.33.334

343.33334
360.000UU

360.00000
360.00000
360.00000
360.00000
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TRI6NGU`_AK F'nt1EL 'OLEFfztNLE
SOUNDnRi C014U111U14 - Iv LOWER

i4L 1 WOF;1';=UPR, -W I Ai-7	 Ili
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^O/•J^J01
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.:Y/ • JG^J 7
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303.792^,c.
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0. 14,.)1u
_J7.401Jr
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.29.01616 ;J.:yo4
26.4Y111 l.i.'ioi i
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1 y •'1U 4 'i - 21.'i J a.- 3
l0 . 11,1,100 ^^ . a:,.isi

U • UUOc'U .ice . GOJUU
JU.000UU O.V000(/
29.x1016 4)*L;.:7164
'G.4 y i11 13.'-'iU/11'
23. 064;,a 1Y. U144;)
1'i.5U4 y ^: ''2	 Oa23

O	 u3li66 '',	 JJ .i /
10.	 , : 6 Y ,i a .1 ; 0 4 .1
0.00000 3U . 000'iU

J0.0000U U.000.UO
2,y . 0 16 10 6. ,J ,`io4
26.4Y111 1:;.':ui:
^3. 064^j:, Vi 04 440
l i • 504 y 'l .GL.'7JOrJ

16.06366 J•bJJJ/

0.00000 ).lJOC100
.UU-

1 li0.000UU U. 00000
1 J l.) . UUUCO V . 4.;.11.•4
100.00000 v.8UJV6
1 :J(). UUUUU 1 . 16'1'1 b
156 .uO000 1 . -;H/ 0li

1:`,O . UUUUU
1 J0. UUUUU 1 • _.u, Jv
1 J0 • UVVU U 1 • v}.J'^J

1 J J . 00000 v • , 0.1

1'.U. UUVUJ U. 1.,,ci4
1:00 . UUOOG U . U44;JU
1:,0.0(;00() U UUUUU
1::U . I)C000 0. OGUCIU
1,.U. UUUUU 0. 7::4'i Z 
130 .00000 1 .,:','4,:,'

0()()(:u 1 . Y y "ll) i
11LO . UUUUU Z.4-4,'l 
17-O.UUUUO
100.00000 rJ
1."0.00000 1 .dY14 J

1..0 . 000UU 1 • 221 231
1:.0 . 0000. 0 U . oU4}i'^
130 . G(^GGG 0. ";8,; 6
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ORMINAL FACE IIS

OF POOR QUALfTY

30o.3053Y 1:;0.0000() U.0'/ 6'21
j10000000 130. ()ODUO U. 00000
220.00()02 11().000()2 ().00000
221 . JOJ-1 11040000'-, 1 . U16yJ
22 1̀.8178; 11 U. 00001 1 . 'i 8.;6 7

1 3 2 .9687' 110.00001 2.84:116
24_2.30637 110.00001 i.4826Y
250.. 10 42 110. 00001 J + / x64 0
264.8950:' 110.000:;1 .i.468YY
276.30860 110.00001 2. •iy6y:j
-87. 451 -/2 110.000()l
296.8'281) 110. UUUUl v. 6Jf3L:
30J.69333 110. 00001 V ..'01 ;8
307.81809 110.0()001 0.lO;y3
310.00000 110.00001 0.00000
200.00000 90.00000 0.0000()
201 .6(16(, 90.00000 1 ..iOdY2
207.05168 90.00001 2•:;, '2'i

215)./9126 ?0.()000() 3.6y/ %+.J
22!.21088 9U.000U0 4.J:.001,
240.J4y4/ y(). U0000 4. 0000.!

254.84306 9G.00000 4.JUYI4
269. 11914 90.00000 ,i . J0 2 4 5

2) 8	 420 3 0 90.000()0 '2 L5400
293. 890;S Y0.00000 1.112:3
302.28604 90.00000 U . 4.i1;'20

307.3314':.' 90.00001 0. 1 ._',964
310.00000 90.00000 0.00000
100.00002 % 0.0000'2 0.00000
181.8780 70.()00()1 1.6uc71
133.28549 70.00001 ;.1622/
l y 8.61383 70. UJ00'12 4.J..10J4

11J40 /0.00001 J.J; iiJ
^^i .80 'i^J3 %0.()00()1 J. U1J7^/
244--yo/6 /0.00001 .a..j'5048
261.6a y62 ;0.0000'2 4.a0"	 4 

'7. 4()Q 0 70.00001
290. y 7 i3/ /U.0000 1 1.00004
300#J/8 78 0..)000 2
300. 8444:! 70.00001 0 . 1 / 130
310. 00 000 / 0. 00ou 1 0.00000 

160. ()00()2 ..IV . c1000^ V . cl (I U^I ^/

10:x.1 1440 00 .00001 1 • i3y:?y^i
109.51 1?30 J()•() ()()02? J• 1010/
181. 43639 .5)U • UUUU2 J • '. l) '.. ^' J	 f
1'7.01996 150.000()i 6 .62J4J
215.22/0. .J (1 •(1 (1 002 /.14/10
234 ./0846 50.00()():, O. J y 1 23
254. 2'20U y Jo.00001 J"1	 11.:,44
2/ 0.01 040 50. ()0002 ,1.286 9 0
288. ()16()'2 5u. u()002 1.620".16
299.	 '15)A JU.00iiU1 0.63604
JVO. .3 11) JAI. 00001 V.2U..io

X10.()0000 'A*U0Q01 0.G000G
140.()000() 317.00ooO 0.00000
14:- . 06560 29.6; 05); 2. 18y,* 1
1 5)0 • 1 J / (^(/ .2 7 . 0440 1,-1 4. 	 (/
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ORIGINAL FACE E3

OF POOR QUALrTY

103. 44 3 4 3 2:v	 0512'Fi,; 6. 2 9.!!19
1 bU . 13.3961 ^ 8 . 36271 ,• . i 4840
101.50874 c8..3 885 8 ..ii 1bJ
2^a .971 3 28 .:j i 304 /. ;0" 94
146. 43689 '29. 1041 0 5. YJJ(/^
267.2056) 19.42ta58 6. 81819
'285. 03714 29. 71 i 4'4-* 1 .8;806
298.05640 ','Y.88927 0. ;3601 
305.86963 "9.9646; 0.2^A84
310.00000 30.o000O 0.00000

TRI6NGULAK PANEL I ULER6NCE = .003
BOUND6RY CU14UL 1 1014 =	 1 rliPPER

NETWORK-LWR-WING-8	 Li 7
310.00000 150.00000 0.000JU

_	 30u, . 792, 30 1:10.00000 -0. ()44:40
306.50790 1:10.(.	 000 -U.11;894
302.70288 150.00000 -0.6Jvyw
29/.10259 150.00000 -0./04//
191 .46768 1 0.00000
285. 00000 1 :10.uoo()0

. 3J2 • 9 130..: 0000 -1 . -i>'J89
2/2.x.13 1 1J0.00000 -1. 38703
267.32361 1.`•0. UUUUU -1 . 1,;5'911
263.35028 130100000 -0 bo":008
260.85151 1dO.00000 -014-'194
200.00000 130.00000 0.00000
310.00000 130.0000U 0.00000
303.30539 1 J0 . UUUUU -0.076211
„03.100,32 l3(). 00000 -0.1JaJ0
099. 763JO 1 J0. ()()()V()
Z92.47714 1z0.UUUUU
234.01816 130.00000
2 7 4 • X47 6 '7 130. VG(/(JV -2. 4'or3
265- a/ 1J/ 1301 VLV()() -2. 6231 `3

257.401 J6 130.00000 -2.434.1
r%)	 1-3313 iJV. Qu000 -1. 7T c'.J/
244.30409 130.U()()()U -1.3'1438
241 . 10189 130. U()U()U -0 . 7'14'1 J
^-10.00000 1.30.00000 0.000UO
310.00000 110.00001 0.00000
307.8184'' 110.000()1 -0.10.'9:;
303.69336 110.0000'1 - 0..aJ// 8
^9J.3'^813 110.000()1 -0.6JGbl
►07.4 51:'2 110.0()UU1 - 1.
276.56866 110.00001 - 1.6;693
264.39539 110.0()0()1 -3.40899
253.21(^4J 110. ()()()01 -Z. / JO4U
242. 30636 110. 00001 -J . 48 'x'35'
232 '76373 841.316
X25.31 " 9" - UOOO 1 Y8666-1.  7^bJJb
1 .11.30323 110.000U1
2''0. 0000:11 110. U()UU^: 0.00000
X10.00000 ':().UUUUU ).OU()U()

307.33145 ?0.00001 -0.13504
iG^.^860i ','0.0000() -0.481:0
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...Is
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293.89075 90.00000
r32. 426J0 70.00000 -2.15406
26'7.11 .914 90.00000 -3.50245
254.84306 90.00000 -4..^U9i4
240 ..5`395 i 9G. UUUUU -4.8866b
2"27 .21091 90.00000 -4..J.WO
215.79119 90.000oo - 3.0977..'7
20i.051i3 90.00000 -'2.	 i298

fi 201.02164 90.00000 -1.30892
200.00000 ?*00000 0.00000
310.00000 70.00001 0.00000
300.84445 70.00001 -0.17135
300.8%878 70.00001 -0.J36621
290.95337 70.00001 -1.36603
277.40085 70.00001 -2.//049
261.66962 /0.000U2 -4.,i0;9b
244o790;6 70.00001 - J. J.1G4 0
227.88801 70.00001 -6 . 0 76'7(7

21 Z . 115 45 70,00001
178.61386 7010()UUl -4.J,iO.i4
188.185J4 7010(70(71 - ,i. 162'::6
181.87304 70.00001 -1 .0(:091
1a0.0000 io.00001.6! 0.00000
310.00000 50600001 0.00000
306.35748 50.00001 - CA, . cU30/

9
Tt
9
7

.47 1JG2
^

8

:70.00001 -0.6Z604
28 .01599 50.00002 -1.02050
272.37543 50.00002 -3.28 6i'^

e 254.22009 50400001 -5.11344
234.73846 50400001 -6.J91 J
217.22760 50.00001 - 1 .14716
197.0199' 50.00001 -6.6'::^ J4
101.43042 7G.UGoo1

- 109.51 ^iJd .JG. 00002 -J. / J 1 ..J8

162.13441 :jo. GGGGl
4 160.00002 50.00002 (/.00(700

310 . UUGOU JG . 000(/0 0400000
305.36966 29 . -7646= -0 .'1;3484
298.056 4 J 29. 86927 -0.73601
285.03711 :9. i 1 7 4.7 -1 . di806
67.20563 29.42158 -3. 8181'i

240.43089 29.10410
25.9%1/3 78.57805 -%.%0594

201.50683 28 .31884 3 / l dJ
180.83968 28 "16 2 2
163.44548 29.0.7233 -6.c9JV 0
150.1376 8 29.34405 -4.36021
142.06560 29.6i 0'J8 -2.1897'8
140.00000 30.00000 0.00000

TRIANGULAR PA14EL TOLERANLE _ .00:3
BOUi4D6R'( CONDITION = IPUPPER
^i

_ 14ETW0RK=WIi4G-t.;LUS- i' 	 1 3 2
. 60.00000 1uO.00000 0.00000

•,' C-54
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0 itGINAL PACC ►^
OF POOR QUALrTY

W-

260.85254
263.35025
267.32361
.'72.49731
2/8.53229
285.00000
291.46768
297 .5025Y
302. 70283
306.507YU
308.792.36
310.00000
260.00000
260.65231
205. JS02S
267.32361
272.49731
278 .53229
285.0000()
91.46768
297.5G25Y
302.70288
306.20790
308.7926
310.00000

f'Rl6NGULAR PANEL COLERANCE.
HOU14DARY CONDITIUN = 1.LOWER

NETWORK =EXIT-10	 15
360.00000
360.00000
360.00000
360.00000
360.00000
360.00000
360.00000
;60.00000
.360.00000
360.00000
360.000OU
360.00000
360.00000
360.00000
360.00000
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
260.0
260.0
360.0
360.0

150.00000
130.00000
150.00000
1;iG. GOG00
IJU.GUGUU
150.00000
150.0U0UU
150.0()00()
150.00000
150.0()000
15U.00000
150.00000
150.0()()00
1Jo.00000
130.0000!,
150.00000
150. U0000
150.00()00
i30.UUUUU
f50.()()^()G
150.00000
150.0()ODU
150.00000
1JO.000UU
150.00000

.003

O.UOOOU
10. S;6Y6
16. U,i c:6 i
1':. 3041:3
.13.06456
26.49111.
29.01616
-0.00000
29.01616
26.49111
L  . 064:x:,
19. SO4Y2
1.6. 0x].366
10.51693
0.00000
0.0
0.0
0.0
U.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.4:itY4
0.8050 8
f.13'rYI3
I ..idi G:i
1 .49`419
1.381-50
1.O JYJ
0.iU4i i
0.3JUYs
0.131894
0.0445U
0.0()00()
0 0000

-0.4:i'274
-0.80508
-1.1;iYYti
-1 .:11310;;
-1.49555'
-i•Jb/.7G
-1 . Gt^JYJ
-0.1()477
-0.3:iGY8
-0. 1,3854
-0.04450
0.00000

30.00000
28. l304"
"2:J . 175330
^^ . YJf3 "2J
1'i . 044ZY

o . J6Y64
0.00000

-0.55904
-13.1101:
-19.04440
- .:. 7JC1^J
G 5. V J J J/

-30. 00000
U.0
0.0
0.0
0.0
0.0
000
0.0
0.0
0.0
0.0
0.0
0.0

r

k

{i

i•
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sue.••	 ,.,_	 -.^...	 .,,.,,^,.	 ..,,,^,..	 _

GE l9
0, 'WR QVply"
OF

360.0	 0.0	 U.0
360.0	 000	 010
360.0	 0.0	 1).0

TRIANGULAR PA14LL [ OLERANCL = . Mi 	 s
BOUNDARY LONDIIIUN = 4 ► 	 8r1	 693
SINGULARITY TYPES = SAP UA

NETWORK =WING-WAKE-11	 5	 7
310.00000	 150.00000	 0400000
326.06669	 1:i0.00000	 0*00000
343.33334	 1:70.00000	 0.00000
360.0000.0	 1:7U.00000	 0.00000
60010	 130.0	 0.0
310.00000	 130.00000	 0.00000
36.66607	 130.00000	 0.00000
343.33-234	 130.00000	 0.00000
360.00000	 130.00000	 0.00000
600.0	 130.0	 0.0
310.00000	 110.00001	 0.00000
326.66667	 110.00001	 0.00000
343 . 33334	 110.00001	 () .00000
360.00000	 1.10.00001	 0. 0()()()()
600.0	 110.00001	 0.0
310.00000	 ?0.00000	 0.00000
526.66667	 90.00000	 0.00000
343. 333.:74	 ?0.00000	 U. OUO U(;
360.00000	 70.00000	 0.00000
640.0	 70.00	 0.0
)10.00000	 70.00001	 0.00000
..-.0.0_6_667	 70.00001	 0.00000
,-7 4..7. 33334 	 -10.00001 	 V.00000
360000000	 70.00001	 0.00000	 i
600.0	 ','U.00001	 0.0
210.00000	 50.00041	 0.00000	 s
32.3.6666?	 JO.00001	 0.00000
343. -=34	 JO.00001	 ().000 00
:;60.00000	 50.00001	 0000000
600.0	 :0.00001	 0.0	 •
:710.00000	 30.00000	 U.00000
3'Z6.6666?	 .;o. 00000	 O.00000
.743.373334	 30.00000	 v. 00000
.700.00000	 730.00000	 0.00000
600.0	 :70.0	 0.0

WADE FLOW PROPER7lE.S 
, I
AU

BOUNDARY CUI4UITIOHd 1rW6VE 1

_ 14ETWOF;I =E,<IT-UPF;-WAI\L-1^ 	 8
O360.00000	 .00000	 3U.(iUUUG

600.00000	 0.00000	 30.00000
360.00000	 lU.ai69 i	 28.11;0411
600.00000	 1 U . J 1'61'3	 '2'8 * 17304^i
360.00000	 16. U:;ib6	 .5.2.`7337
600.00000	 1 6 .U3366	 '?:7. E3::7*37
360.00000	 17 . "1U4Y'2	 . y;.7d':::;
600.00000	 19.:7049''2	 22.9 8 '-**3
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2:l.064d.J
r3 • U04J.J
'6.4Y111
26.49111
'^Y.01616
29.01616
;i0.00000
30.00000

.003

2	 8
;10.00000
30.00000
:9.01616
29.01616
26.49111
.-6.49111
23.064b6
23.004,56
19.J0493
19 U0493
16.O.i36 ,i
la. 0336 i

10.3 696
10.3* 696
0.00000
0.00000

1

1Y.04440
1Y.04440
1,i.2, i 07 i

6. LjZ964

6. UZY64

0.00000
0.00000

0.00000
0.00000

-6..:13964
-6..7 964
1J. ,i 0 /*i

-1,i.2i0/"
-19.04439
-19.04439

- 2:. . 85-336
-J • ^.J.i.10
-28.13042
-28. 13042
-:30.00000
-;30.00000

ORIGINAL PAGE 13
OF POOR QUALITY

I

i

360.00000
600.00000
360.00000
600.00000
360.00000
-00.00000
360.00000
600.00000

TRIANGULAR PANEL 'IOLLRAwCE
BOUNDARY CONDITION = 1r WADE

0ETWORK=EX I T-LWR-W6V,E-13
360.00 ',00
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600,00000

TRIANGULAR PANEL 'IOLERANCE
BOUNDARY CONDITIO14 - 1. WAKE

^It /

BEGIN GEOMETRIC EDGE MATCHING
ABUTMENT = IIPR-WI14(i - i r	 2 E141 IRE -EL[iE	 +

UPR-BODY-4•	 1 ENTIRE-EDGE
ABUTMEN"i = LWR-WT14G -Br 	 2 E141IH -H)GE +

LWR-BOD7-3 r 	3 E14TIRE-EDGE
4c /

BEGIN FLOW PROPERIILS LUAIA
SURFACE FLOW PRUPERIIES - CASE-1 	 iSFI
NETWORK-IMAGES=i.PHLVERSE-2.REVERSE=3+REVLRSL=4+RLVERSE=J.REVERSE

=6.REVLRSL-/-8=9.RLVERSE
POINTS = CENTER	 /SF4
PRINTOUT = 1r2v8r13 ► 16 	/SF10A
DATA 8ASL = ALL	 /SF11A

FORCES AND MOMENTS	 iFM1
R.EFERENL:L PARAMETERS - SR r ,i 'i cj00 . U + bR r 150.0 v CR ► 140.0	 / F 11^'
AXIS SYSTEM = RLS+0. PO. PO. v WASP 0..0. x0. 	 "+M:3

PRIN'OU1 =	 NETWORK. CO14F IUURA'I IUN	 i Fil5
DATA = NETWURK r C014F I GURA ! I 014
CASE = LASE-1	 ,'F 117
NETWURK-IMAGES =1+REVERSE=2+REVERSE=3PREVERSE=4PREVERSE=5PRLVLRSL= 69RLVE
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URIGII Q.L PACE Mi	 j

OF POOR QUALfTY

I

SURFACE = UPPER	 i F 1412'

BEGIN PRINT PLU'1 UA I A 	 i PP1
UEOMETRY UA I A	 /F'F'2A
NETWORK = 112 p 3 p 4 p 5 p 6 p i p S	 /1-'F• b
_POINT UATA	 /iPP3A
hHHAY = COLUMNS r UUN 1 RUL-PU 1N'I S	 / PP:,E
CONFIGURM IUN DATA	 i PP4A
_END PROBLEM UEF 1N11 IUN
%*A*EOR
%; EOF

i

i
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C.S.S New PAN AIR Problem

The new PAN AIR problem created by the Viscous Simulation Module is presented in

the following pages. This problem contains the boundary conditions specified to simulate

the boundary layer.

2L,

•w

r.
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^	 IC-60

r
ORIGINAL FACE IS

OF POOR QUALITY

TY r;r+:.Tnr
6NNHW: i'NrTl:00rCM"-V'_00rYD2rYL2PPa.
CCOUNT (FHr.': r • T5'20 )
ICr'O;;E.OUTPU'.ST ,i^SIXDP*PF;.
OMMENT. RilN THE PRODUCTION VERSION OF PANAIR
OMMENT. STORED AS C12913RUNPANAIR.JCL UN CAPAIR..•
(+Mt ENT.
0PYSP(TNPUT,0UT^'lT)
F_WTNEi(IN''UT)
ETNAME(FHASBGD)
OUNT(VSN=DO111D)
EOUESTrTAPE99SN=FHASBGDr*PF.
EOUESTrTAF'ElOrSN-FHASHGDr4PF.
EQUEST r TAPE 11 r b1W w FHASAGD r YF'F .
UDIT(ID=FHAICDrAI-P)
OMMENT. PURGE ANY ULD UATASETS THAT MIGHT BE THERE
XITrU.
OMMCNT. ATTACH A1:D EXECUTE THE MEC MODULE
TTACH(MECrID=PANAIR)
EC.
UMMARY.
ETURN(MEC)
OMMENT. ATTACH AND EXECUTE THE DIP MODULE
TTACH(DIPrID=PANAIR)
TP(INPUTrPL=100000)
UMMARY.
ETURN(DIP)
OMMENT. ATTACH'AND EXECUTE THE DOG MODULE
TTACH(DOGrID=PANAIR)
OG(PL=100000)
UMMARY.
E'URN(DOG)
OMMENT. ATTACH AND EXECUTE THE MAG MODULE
TTACH(MAGrID=PANAI ^n)

AG.
UMMARY.
ETUF;N. MA(+.
OMmENT. ATTACH AND EXECUTE THE RMS MODULE
TTACH(RMSrID=PANAIR)
MS.
UMMARY.
ETURN(RMS)
OMMENT. ATTACH AND EXECUTE THE RHS MODULE
TTACH(RHSrID-PANAIR)
HS.
UMMARY.
ETURN(RHS)
OMMENT. ATTACH AND EXECUTE THE MDG MODULE
TTACH(MDGrID=PANAIR)
DG.
UMMARY.
ETURN(MDG)
OMMENT. ATTACH AKD EXECUTE THE PDP MODULE
TTACH(PDPrID-F'ANAIR)
DP(PL=40000)
UMMARY.
ETURN(PDP)
OMMENT. ATTACH AND EXECUTE THE CDP MODULE
T1'ACH(CDPrCDP•lU-PANAIR)
DP.
UMMARY.
ETURN(CDP)
OMMENT. ATTACH AND EXECUTE THE PPP MODULE
TTACH(PPPrID=PANAIR)
c•c•

f

t



F

1

- ..

c.

t'

ORIGINAL PA^' 15

OF POOR QUALITY
J1L"u 	.
ETURN ( PPP )
UMMANY.
XITrU.
EWIND(TAF'E9.TAFElOrTAFE11)
nPYSBF ("i Af E9 r OUTPUT )
7PYSBF(TAPE10rOUTPUT)
OPYSBF(TAPE11rUUYPUT)
XITrU.
EWIND(INFUT)
ATALOGriAPE9rPPP909SN-FHASBUDr1D•-FHAICS.
ATALOG.TAPElOrFPP10GrSN-FHASBGDrID-FHAICS.
ATALCGrTAPE11•PPP11OrSN=FHASBGGrID-FHAICB.
UDIT(ID=FHAICBrAI=P)
%EOR
PAN AIR / THIS IS THE FIRST LARD OF MEC INPUT FOR CIiC 7600/SCOPE
YSTEM PANAIR FHASBUD AMES
:D = CHECKOUT OF PANAIR METHOD FOR VSTOL ANALYSIS
ATA BASE DIRECTIVE BLOCK
APPEND DAR TO ALL
UID - FHAICP FOR ALL
SE1	 = FHASBGD FOR ALL
MUID= PANAIR FOR ALL
MSET= FHASPOD FOR ALL
END DATA BASE DIRECTIVE BLOCK
HECK DATA RUN
XECUTION DIRECTIVE BLOCK
FIND POTENTIAL FLOW
END EXECUTION DIRECTIVE BLOCK
ND PAN AIR DIRECTIVES
%EOR

/ DIP	 INPUT - FILE RIP4.JOB
/	 WING-BODY PROBLEM FOR CHECKOUT OF VISCOUS EFFECTS MODULE

EGIN GLOBAL DATA
PID=MODEL TO CHECK UUT VISCOUS EFFECTS MODULE
ID = BHATELEY/HOWELL GENERAL DYNAMICS 817 732 4811
ONFIGURATIOt) _ FIRST	 /LINE PLANES OF SYMMETRY.
ACH*- 0.600r	 CALPHA - 4.Or	 LNETA = 0.0/ RECORD G5
LPHA = 4.0
ID =FOUR-DEGREE	 /G6
OLEPANCE . 0.1 /G7
URFACE SELECTION = UPPER /Lr8
ELECTION OF VELOCITY COMPUTATION- BOUNDARY-CONDITION /G9
RESSURE COEFFICIENT RULES = ISENTROPICrSECOND-ORDER /G12

HECKOUT	 PRINTS	 =	 DIPrlr2r39	 1)UGrlr4r5
EGIN NETWORK DATA
/	 THESE ARE THE NETWORKS FOR WING-BUDY MODEL
/
NETWORK-NOSE-1	 15	 4

0.00000	 0.00000 0.00000
0.00000	 0.00000 0.00000
0.00000	 0.00000 0.00000
0.00000	 0.00000 0.00000
0.00000	 0.00000 0.00000
0.0000	 0.00000 0.00000
0.00000	 0.00000 0.00000
0.00000	 0.00000 0.00000
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o.00000
0.00000
0.000cc
0.00000
0.00000
0.00000

-•10.00000
-9.37681
-E;. 6177?
-7.65274
-6.34813
-4 .4:;659
- .17980
0.00000
2.17988
4.4235^
6.34813
7.65275
8.61779
9.37681
10.00000

-20.00000
-18."5362
-17.3558
-15.30349
-12.69626
-8. G-*
-4.35976
0.00000
4.35976
8.84718
12.69627
15.30549
17.2jZZa
18.75362
20.00000

-30.00000
-28.13042
-25.85336
"2.95823
-19.04439
-13.2:077
-6.53964
0.00000
6.53864
13.27077
19.04440

95823
25.85337
28.13043
30.00000

t	 `

-30.00000
=:!!.13042
-25.85336
-12.95823
-19.04439
-13.27077
-6.53964
0.0000^
6.531i64

n f

OR1GJKAL PAC-7 19

OF POOR QUALM

0,00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000

33.33334 0.00000
33.33334 3.43899
33.33334 3.34456
33.33334 6.5016.1
33.33334 7.68819
33.33334 6.83037
33.33334 9.67:05
33.33334 10.00000
33.33334 9.67205
33.33334 8.83037
33.33334 7.68818
33.33334 6.50164
33.33334 5.344:,5
33.33334 3.45898
33.33334 0.00000
66.66667 0.00000
66.66667 6.01797
66.66667 10.68912
66.66667 13.003L9
66.66667 15.3637
66.66667 17.66074
66.66667 19.34411
66.66667 20.00000
66.66667 19.34411
66.66667 17.66074
66.66667 15.37637
66.66667 13.00328
66.66667 10.68910
66.66667 6.91795
66.66667 0.00000
100.00000 0.00000
100.00000 10.37696
100.00000 16.0:3367
100.00000 19.50493
100.00000 23.06456
100.00000 26.49111
100.00v00 29.01616
100.00000 30.00000
100.00000 29.01616
100.00000 26.49111
100.00000 23.06455
100.00000 19.50492
100.00000 16.03366
100.00000 10.37693
100.00000 0.00000

kIANOULAR PANEL TOLERANCE = .003
OU14DARY CONDITION -- 	 1FLOWER

NETWORK = FWD-BODY-2	 15 3
140.00000 0.00000
100.00000 10.376Q6
100.00000 16.03367
100.00000 19.50493
100.00000 23.06456
100.00000 26.49111
100.00000 29.01616
100.00000 30.00000
100.00000 29.01616
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OF poOR QU

	

O	
ALITY

F P

	100.00000	 23.064.	 19.04440

	

100.00000	 19.5047.	 2.V5323
-	 100.00000	 16.03:66	 25.8:.737

	

100.00000	 10.37693	 23.13043

	

100.00000	 0.00000	 J0.00000

	

120.00000	 0.00000	 -30.00000

	

1:0.00000	 10.37696	 -16.13032

	

120.00000	 16.04367	 -1:,.115336

	

120.00000	 19.,;0493	 -2:.9:,823

	

120.00000	 23.06436	 -19.04437

	

120.00000	 26.49111	 -14.27077

	

120.00000	 '19.01616	 -6.53964

	

120.00000	 30.00000	 0.00000

	

120.00000	 29.01616	 6.53964

	

120.00000	 26.49111	 11.27077

	

120.00000	 3.06455	 19.0-140

	

120.00000	 15.5049	 22.958:3

	

120.00000	 16.03366	 15.85337

	

1:0.00000 	 10.37693	 28.1.$Q.3

	

120.00000	 U.Uo000	 30.00000

	

140.00000	 0.00000	 -30.00000
_	 140.00000	 10.37696	 -.!8.1304:

	

140.00000	 16.03367	 -15.85336

	

140.00000	 19.50493	 _22.%8:3

	

140.00000	 23.06456	 -19.04439

	

140.00000	 16.49111	 -13.27077

	

140.00000	 19.01616	 -6.Z'4964

	

140.00000	 40.00000	 0.00000

	

140.00000	 29.01616	 6.53964
.^	 140.00000	 26.410111	 13.27077

	

140.00000	 23.06455	 1Y.0-14'0

	

140.00000	 19.30492	 21.9,823

	

140.00000	 16.03366	 25.85337

	

140.00000	 10.37693	 28.13043

	

140.00000	 0.00000	 30.00000
RIANGULAR PANEL TOLERANCE n .003
OUNDARY CONDITION - ltLUWER

NETWORK-LWR-BODY-3	 8	 7

	

140.00000	 0.00000	 -30.00000

	

140.00000	 10.37696	 -28.13042

	

140.00000	 16.03367	 -25.85336

	

140.00000	 19.50493	 -22.95823

	

140.00000	 13.06456	 -19.04439

	

140.00000	 26.49111	 -13.27C77

	

140.00000	 29.01615	 -6.53964

	

140.00000	 30.00000	 0.00000

	

150.13768	 0.00000	 -30.00000

	

150.IJ768	 9.43575	 -28.40252

	

150.13768	 14.67512	 -16.57329

	

150.13768	 18.03844	 -24.32530

	

150.13768	 21.41990	 -20.95077

	

150.13768	 25.04300	 -16.03498
k	 150.13768	 27.85628	 -10.14802
!	 150.13768	 29.3440	 -4.36021

	

180.83968	 0.00000	 -30.00000

	

180.83968	 8.68515	 -28.60125

	

180.83968	 13.5 987	 -27.06412

	

180.83968	 16.81413	 -25.32869

	

180.83968	 20.10%23	 -22.37667

	

180.83968	 23.72057	 -18.13178

	

180.83968	 26.65920	 -12.91335

	

180.83968	 28.56272	 -/.74840

	

223.97174	 0.00000	 -30.00000
..	 1.07 t.74 ..........	 .a ^7act	 -'ta.coq 7^.

^3	

yy
f ^	 -
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ORIGMAL PAOC ►^
OF POOR QUALMY

V

A
1
y

_x.97174 13.54501 -	 G5311
223.97174 16.83045 -25.31665
223.97174 20.125^:, -22.35371
223.97174 23.73869 -18.10545
223.97174 26.67559 -12.87822
223.97174 18.'37865 -/./0594
267.20563 0.00000 -30.00000
267.20563 9.55310 -8.37002
267.20563 14.85005 -16.4Y034
267.20563 18.22490 -24.15783
267.20563 21.66755 -20.71991
267.20563 25-23666 -15.69620
267.20563 28.02673 -i.705-3
267.20563 9.4"L58 -0.£1E19
298.05643 0.00000 -30.00000
298.05643 10.21853 -28.17808
298.05643 15.81293 -5.98376
298.05643 19.26217 -23.18852
298.05643 22.81251 -19.37369
298.05643 26.26452 -13.74125
298.05643 28.85Si6 -7.15170
298.05643 :9.88927 -0.73601
310.00000 0.00000 -30.00000
310.00000 10.37696 -28.13042
310.00000 16.03367 -5.85336
310.00000 19.50493 -22.95823
310.00000 23.06456 -19.04439
310.00000 26.49111 -13.27077
310.00000 29.01616 -6.53964
310.00000 30.00000 0.00000

RIANGULAR PANEL TOLERANCE _ .003
OUNDARY CONDITION a 1.LOWER

NETWORK-UPR-BODY-4	 8	 7
140.00000 30.00000 0.00000
140.00000 29.01616 6.53964
140.00000 16 . -:9111 11.270777
140.00000 23.06455 19.04440
140.00000 19.50492 22.95823
140.00000 16.03366 .5.85337
140.00000 10.37693 28.13043
140.00000 0.00000 00.0000C
150.13760 29.34405 4.36020
15C.13760 27.85829 10.14801
150.13760 :5.04301 16.00498
150.13760 21.47990 20.95077
150.13760 18.03843 24.32530
150.13760 14.67511 26.57329
150.13760 9.4357 2P.40253
150.13760 0.00000 30.00000
180.83961 28.56271 7.74840
180.83961 26.65920 12.91336
180.83961 13.72057 18.13179
180.83961 20.10723 22.37668
180.83961 16.81412 25.32869
180.83961 13.52985 27.0641:
180.83961 8.69512 .8.60125
180.83961 0.00000 30.00000
223.97173 28.57864 7.70594
223.97173 26.67559 12.87823
223.97173 23.73868 16.10:,46
223.97173 20.12545 22.35872
223.97173 16.83044 25.31665
223.97173 13.54499 27.05214
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ORiGIP1AL PACT 13

OF POOR QUALTV

»DIN

"..vi1/4 U: 67MBY ^a.Dso	 .	 }'
223.97173 0.00000 30.000v0 I
67.20363 29.42558 3.81C19
26'.20563 28.02672 9.70324
267.20563 25.23666 IL.6v621
267.20563 21.6R754 20.7197::
267.20563 18.22488 24.15731
^57.20563 14.85002 26.49033
267.20563 9.55307 28.37003
67.20563 0.00000 310.00000
298.05640 29.88927 6.73601
298.05640 28.83916 x.15171
298.03640 26.26452 13.74126
298.056 1 0 22.81230 19.37370
298.05610 19-:6:1.j 23.15853
296.05640 15.81291 25.98376
298.02640 10.21850 28.17869
298.05640 0.00000 30.00000
310.00000 30.00000 0.00000
310.00000 29.01616 6.53964
310.00000 26.49111 13.27077
310.00000 23.06455 1Y.0.1-i40
310.00000 19.50492 22.93823
310.00000 16.03366 25.85337
310.00000 10.37693 28.13013
310.00000 0.00000 30.00000

KJANGULAR PANEL TOLERANCE .003
OUNDAR' CONDITION - /PLOWER

NETWORK nLWR-AFT-BODY-3	 8 4
310.00000 0.00000 -30.00000
310.00000 10.3769E -28.13042
310.00000 16.03361 -_5.85336
310.00000 19.50493 -.12-95823
310.00000 23.06456 -19.04439
710.00000 26.49111 -13.27077
310.00000 19.01616 -6.53Y6.1
310.00000 30.00000 0.00000
326.66669 0.00000 -30.000OO
326.66669 10.37696 -2ti.13042
326.66669 16.03367 -25.85336
326.66669 19.50493 -22.95823
326.66669 23.06456 -19.04439
126.66669 26.49111 -14.27077
326.66669 29.01616 -6.53V64
326.66669 30.00000 0.00000
343.33334 0.00000 -30.00000
343.33334 10.37696 -28.13042
343.33334 16.03367 -25.85336
343.33334 19.50493 -22.95823
343.33334 23.06456 -19.04439
343.33334 26.49111 -14.27077
343.33334 29.01616 -6.53964
343.33334 30.00000 0.00000
360.00000 0.00000 -30.00000
360.00000 10.37696 -18.;3042
360.00000 16.03367 -25.85336
360.00000 19.50493 -''2.95823
360.00000 23.06456 -19.04439
360.00000 26.49111 -13.27077
360.00000 29.01616 -6.53964

1

360.00000 30.00000 0.00000
RIANGULAR PANEL TOLERANCE n .003
OUN:;ARY CONDITION n 1.LOWEP

c-6s
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i ORIGINAL PAGE 19
• OF POOR QUAMY

NETWORK=UPR-AFT-BODY-d 	 8 4
310.00000 30.00000 0.00000
310.00000 29.01616 6.53164
310.00000 26.49111 13.7077
310.00000 23.06455 19.0•1,•:30
310.00000 19.50492 _=.95823
310.00000 16.03366 25.55337
310.00000 10.37693 28.13043
310.00000 0.00000 30.00000
326.66669 30.00000 0.00000
326.66669 29.01616 6.53104
326.66669 26.49111 1.5.27077
326.66669 23.06455 19.V^ 40
326.66669 19.50492 22.95823
326.66669 16.03366 25.^0337
326.66669 10.37693 28.13043
326.66669 0.00000 30.00000
343.33334 30.00000 0.00000
343.33334 29.01616 6.53964
343.33334 26.49111 13.27077
343.33334 23.06455 19.01110
343.33334 19.50492 22.95523

^.	 343.33334 16.03366 25.353.37
343.33334 10.37693 28.13043
343.33334 0.00000 30.00000
:,60.00000 30.00000 0.000.:
360.00000 29.01616 6.53964
360.00000 26.49111 13-27077
360.00000 23.06455 19.04•140
360.00000 19.50492 22.95823
360.00000 16.03366 ZS.65337
360.00000 10.37693 26.13043
360.00000 0.00000 30.00000

RIANGULAR PANEL TOLERANCE _ .003
OUNDARY CONDITION _	 •.UWER

NETWORK=UPR-WING-7 	 13 7
260.00000 150.00000 0.00000
260.852M4 150.00000 0.43294
263.35025 150.00000 0.80508
267.32361 150.00000 1.13995
272.49731 100.00000 1.38703

1	 278.53229 150.00000 1.49589
285.00000 150.00000 1.38750

j	 291.46768 150.00000 1.Oo5?5
297.50259 150.00000 0.70477
302.70285 150.00000 0.35095

j	 306.50790 150.00000 0.13894
308.79236 150.00000 0.04450
310,00000 150.00000 0.00000
240.00000 130.00000 0.00000
2^1.10892

r
130.00000 0.72493

244.58406 130.00000 1.39437
250.14616 130.00000 1.99257
257.40182 130.00000 2.43471
265.87134 130.00000 2.62614
274.94769 130.00000 2.42825
284.01816 130.00000 1.89135
292.47714 130.00000 1.22120
299.76547 130.00000 0.60489
305.10062 130.00000 0.23836
308.30539 130.00000 0.07621
310.00000 130.00000 0.00000

E	 220.00002 110.00002 0.00000

C-6l1
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ORIGINAL PAGE 2
OF POOR QUALITY

;
-J.JOJJJ J 11.. 1. .V\Ii 1 •l'.O^J

^25.81787 11^.00001 1.98367
732.96872 110.00001 2.84216
242.30637 110.00001 3.4:739
53.21042 110.00001 3.750.70
64.89539 110.00001 3.462=9
76.56866 110.00001 2.67695
287.45172 110.00001 1.73763
796.87813 110.00001 0.852G1
303.69333 110.00002 0.33778
307.81839 110.00001 0.10793
310.00000 110.00001 0.00000
200.00000 YO.00000 0.00000
201.62166 YO.00000 1.30892
207.05168 90.00001 2.57297
215.79126 90.00000 3.69775
777.21088 90.00000 4.53007

`	 240.54947 90.00000 4.88665
254.84306 90.00000 4.50774
269.11911 90.00000 3.50245
282.42630 90.00000 -251!06
793.89075 90.00000 1.11':73
302.28604 ?0.00000 0.43720
307.33142 90.00001 U.16964

k	
310.00000 YO.00000 0.00000

180.00002 70.00002 0.00000
181.87805 /0.00001 1.60091
108.28549 70.00001 3.16227
198.61383 /0.00002 4 .5JOV
212.11540 70.00001 5.57775
727.88853 70.0000; 6.01690
244.79076 70.00001 to.55042
261.66962 /0.00002 4.30794
277.40085 70.00001 2.77049
290.95337 70.00001 1.36664
300.87878 70.00001 0.53662
306.84445 /0.00001 0.17135
310.00000 70.00001 0.00000
160.00002

r	 162.13443
50.00007
50.00001

0.000c.0
1.89290

169.51730 50.00002 3.7515
18:.43639 50.00007 5.40253
197.01996 50.00002 6.62543
2i5.:22762 50.00002 7.14715

.	 234.73846 50.00002 6.55123
254.22009 50.00001 5.11344
272.37543 50.00002 3.28693
285.01602 50.00002 1.62056
299.47150 50.00001 0.6360'1
306.35745 LO.00001 0._0307
310.00000 50.00001 0.00000
140.00000 30.00000 0.00000
142.06560 29.67057 2.18971
150.13760 29.34405 4.36020
163.44543 29.0:,283 6.29589
180.83961 28.56271 /.74840
201.50874 18.32885 8.37185
223.97173 28.57864 7.70594
246.43689 29.10410 5.95502
267.20563 29.42558 3.81819
285.03714 29.71745 1.87806
298.05640 29.88927 0.73601
305.86763 29.96467 0.23484
310.00000 30.00000 0.00000

RIANGULAR PANEL TOLERANCE _ .003

t

... 	 ___



I

0.00146,: 0.0014-,^
0.002835 O. JOc.68s.
O.001357 0.001 44
0.002944 0.003336
0.001260 0.00134c
0.003157 0.006016
0.001187 0.00105
0.002996 0.00'.,71/
0.001118 0.001106
0.0025/;i O.003:55
0.00100E 0.001001
0.002700 0.004419

- d d9 .ate - =-

;a

ORQML PA09 to
OF POOR QUALITY

i I-

OUNDAFY CONDITION • 2PUFFE
PFCIFIFP FLOW
FF W = I
DINTS = CENTER
/ OUTFLOW VELOCITIES FOR PANEL CENTER POINTS
0.005660	 0.002210	 0.002249	 0.001687
0.001730	 0.002063	 0.0 2493	 0.00 812
0.':03700	 0.001813	 0.001980	 0.001515
0.001795	 C. 002244	 0.002847	 0.003271
0.002754	 0.001596	 0.001811	 0.001409
0.001704	 0.007181	 0.002SL1	 0.003406
0.002209	 0.001155	 0.001687	 0.001329
•7.001606	 0.002091	 0.002750	 0.003172
0.001857	 0.001352	 0.001598	 0.001265
0.001502	 C.001966	 0.002597	 0.002988
0.001618	 O.001291	 0.001531	 0.001216
0.001334	 0.001879	 0.002473	 0.002720

/
/

OINTS = EDGE
/ BEGIN VELOCITIES FOR EDGE 1

0.006597
0.004185
0.003042
0.002391
0.001977
0.001692

/ BEGIN EDGE VELOCITIES FOR SIDE 2
0.001497
0.001259
0.001497
0.001191
0.000950
0.000904	 -
0.001247
0.001835
0.002410
0.002585
0.002763
0.005055

/
/ BEGIN EDGE VELOCITIES FOR SIDE 3

0.005011
0.003355
0.006656
0.007007
0.004176
0.010704

/ BEGIN EDGE VELOCITIES FOR SIDE 4
0.011102
0.002831
0.002583
0.002317
0.001972
0.001697
0.001481
0.00:519
0.001772
0.002383

% a
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ORIGINAL EAT7 ,3
OF POOR QUALrN

0.006636

/

CINiS = ADDITIONAL
( 1 ) =	 0.003314
( 2 )	 0.001933
( 3 )	 0.006152
( 4 )	 0.003225

NETWORK-LWF-WING-8
310.00000
308.79236
306.50790
302.70288
297.50259
291.46768
285.00000
278.53229
272.49731
267.32361
263.35028
260.85251
260.00000
310.00000
309.30539
305.10062
299.76550
292.47714
284.01816
274.94769
265.87137
257.40186
250.14616
244.58409
241.10889
240.00000
310.00000
307.81842
303.69336
296.82813
287.45172
276.56866
264.89539
253.21045
242.30638
232.96873
225.81792
221.36528
220.00002
310.00000
307.33145
302.26607
293.89075
282.42630
269.11914
254.84306
240.54951
227.21091
215.79129
207.05173
201.62164
200.00000
310.00000
306.84445
-, "r-?o

13	 7
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
150.00000
ISO.00000
150.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130.00000
130,00000
130.00000
110.00001
110.00001
110.00002
110.00001
110.0001
110.00001
110.00001
110.00001
110.00001
110.00001
110.00001
110.00001
110.00002
90.00000
90.00001
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
90.00000
70.00001
70.00001

.............	 enn^,

0.00000
-U.0^.150
-0.138?4
-0.35093
-0.70477
-1.08595
-1.387'5c
-1.49589
-1.33703
-1.13998
-0.60508
-0.4394
0.00000
0.00000

-0.07621
-0.23336
-0.60487
-1.231_0
-1 .8914;,
-2.428_5
-2.62614
-_.43471
-1 .99=7
-1.39432
-G. :493
0.00000
0.00000

-0.10793
-0.33776
-0.85881
-1.73763	 I. Y

-2.6'x695
-3.46399
-.i. 7Z640
-3.43239
-2.84516
-1.98366
-1.01692
0.00000
0.00000
-0.13964
-0.43720
-1.11223
-2 25406
-3.50245
-4.50974
-4.88665
-4.53007
-3.69775
-2.57298
-1.30892
0.00000
0.00000

-0.17135

E
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ORIGINAL	 IS
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290.95337 70.00vGl -1.3t6t'
277.400855 70.00001
:61.6696 70.00002
44.79076 70.00001 -5.5046
27.88861 70.00001 -6.01670
21.11543 70.00001 -5.57775
198.61386 70.00001 -4.5S034
188.28554 70.00001 -,5.16228
181.87804 70.00001 -1.60091
180.00002 70.00002 0.00000
310.00000 50.00001 0.00000
306.35748 50.00001 -0.20307
299.47150 50.00001 -0.63604
288.01599 .50.00002 -1.62056
272.37543 50.00002 -3.28692
254.22009 50.00001 -:;.11:s4.1
234.73846 50.00002 -6.59123
215.22766 50.00001 -7.14716
197.01997 :0.00001 -6.62543
181.43642 50.00001 -5.40293
169.51938 50.00002 -3.75158
162.13441 50.00001 -1.89290
160.00002 50.00002 0.00000
310.00u00 30.00000 0.00000
305.86966 29.96467 -0.23484
298.05'43 29.88927 -0.73601
285.03711 29.71745 -1.87806
267.26563 29.42558 -3.81819
246.43689 29.10410 -5.95502
223.97174 28.57865 -7.70594
201.50883 28.32884 -8.37185
180.83968 28.56272 -7.74040
163.44548 29.05283 -6.29590
150.13768 29.34405 -4.36021
142.06560 29.67058 -2.18970
140.00000 30.00000 0.00000

RIANGULAR PANEL IOLERANCE _ .003

OUNDARY CONDITION = 2?UPPE
PECIFIED FLOW
ERM. = 1
OINTS = CENTER
/	 OUTFLOW VELOCITIES FOR PANEL CENTER POINTS
0.000077	 0.001429 0.001891	 0.001732 0.001504 0.0013io
0.001163	 0.001108 0.001114	 0.001043 0.001785 01001)000
0.002341	 0.002049 0.002299	 0.001957 0.001570 0.0^?2i3
0.001051	 0.000995 0.001053	 0.001085 0.001366 0.J00000
0.002164	 0.001961 0.002357	 0.001987 0.001561 0.001246
0.001023	 0.000978 0.001045	 0.001127 0.001084 0.000000
0.002722	 0.002011 0.002283	 C.001976 0.001548 0.001215
0.001002	 0.000963 0.001035	 0.001155 C.000897 0.000000
0.004242	 0.002297 0.002248	 0.001906 0.001492 0.0011715
0.000983	 0.000954 0.001032	 0.001173 0.000764 0.000000
0.002936	 0.002140 0.002176	 0.001721 0.001291 0.001429
0.001037	 0.000831 0.001007	 0.001149 0.000691 0.000000

OINTS = EDGE
/	 BEGIN VELOCITIES FOR EDGE 1

0.000000
0.002442

C-70



0.002968
0.004?10
0.003:11

i

! BEGIN EDGE VELOCITIES FOR SIDE 2
0.002279
0.002060
0.002139
0.001627
0.001188
0.001560
0.001065
0.000766
0.000993
0.001137
0.000654
0.000000

!
!
/ BEGIN EDGE VELOCITIES FOR SIDE 3

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

/ BEGIN EDGE VELOCITIES FOR SIDE 4
0.000000
0.001993
0.001022
0.001144
0.001164
0.001219
0.001341
0.001471
0.001620
O.00l6E7
0.0011:0
0.000000

OIN?S	 ADDITIONAL
( 1	 0.00269
c 2	 )	 0.001289
( 3	 )	 0.000000
( 4	 )	 0.001149

NETWORK=WING-CLOS-9 13 2
260.00000 150.00000
260.85254 150.00000
263.35025 150.00000
267.32361 150.00000
272.49731 150.00000
278.53229 150.00000
85.00000 150.00000

291.46768 150.00000
297.50259 150.00000
302.70285 150.00000
306.50790 150.00000
308.79236 150.00000
310.00000 150.00000
^+r n	 nrnnn	 _ _	 ..  qn	 nnr.nn

0.00000
0.43294
0.80508
1 . 1 SY98
1.38703
1.49589
1.38750
	

f
1.08595
0.70477
0.35098
0.13894
0.04450
0.00000
n nnnn^

ORIGINAL PAGE IS
OF POOR QUALITY
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5.85-51 150.00000 -0.43-94
262.35028 150.00000 -0.8050
267.3231 150.00000 -1.13998
-72.49731 150.00000 -1.38703
278.53229 150.00000 -1.49589
85.00000 150.00000 -1..5b750

291.46768 150.00000 -1.081'95
:97.50259 150.00000 -0.70^.77
302.70288 150.00000 -0.35098
306.50790 150.00000 -0.13894
308./9236 150.-0000 -0.04450
310.00000 150.00000 0.10000

RI6NGULAR PANEL TOLERANCE _ .003
OUNDARY CONDITION -	 19LOLER

NETWORK=EXIT-10	 15
360.00000 0.00000 30.00000
360.00000 10.37696 28613042
360.00000 16.03367 25.SS336
360.00000 19.50493 2.95823
360.00000 23.06456 19.04439
360.00000 26.49111 13.27077
360.00000 29.01616 6.53964
360.00000 30.00000 0.00000
360.00000 29.01616 -6653964
360.00000 26.49111 -1.27077
360.00000 23606&55 -19.04440
360.00000 19.50492 -22.95823
360.00000 16.03366 -25.85337
360.00000 10.37693 -28.13043
360..00000 0.00000 -30.00000
360.0 0.0 0.0
360.0 0.0 0.0
360.0 0.0 0.0
360.0 060 0.0
360.0 0.0 0.0
360.0 0.0 U60
360.0 0.0 0.0
360.0 0.0 0.0
360.0 0.0 0.0
360.0 0.0 0.0
360.0 0.0 060
360.0 0.0 0.0

'	 360.0 060 0.0
360.0 0.0 0.0
360.0 060 0.0

RIANGULAR PANEL iOLERhNCE _ .003 •
OUNDARY CONDITION - 49 	 891 693
INGULARITY TYPES =	 SA9	 DA

/ M

ETWORK =WING-WAKE-11	 5 7
310.00000 150.00000 0.00000
326.66659 150.00000 0.00000
343.33334 150.00000 0.00000
360.00000 150600000 0.00000
600.0 150.0 0.0
310.00000 130,-'0000 0.00000
326.66669 130.00000 0.00000
343.33334 130600000 0.00000
360.00000 130.00000 0.00000
600.0 130.0 0.0
310.00000 110.00001 0.00000
326.66669 110.00001 0.00000
7 . 7	 7-77A	 .. - q!n nnnn. n nnnnn
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iV •VVVJ1
36o.oe^oo
600.0
310.00000
326.66669
343.33334
360.00000
600.0
310.00000
326.66669
343.33334
360.00000
600.0
310.00000
326.66669
343.33334
360.00000
600.0
310.00000
326.66669
343.33334
360.00000
600.0

AKE FiOW PROPERTIES TAG
OUNDAP'; CONDITION-19WAKE 1

NETWORK=EXIT-UPR-WAKE-12
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000

RIANGULAR PANEL TOLERANCE
OUNDARY CONDITION = It WAKE
NETWORK=EXIT-LWR-WAKE-13

360.00000
600.00000
360.00000
600.00000
360.00000
600.00000
360.00000
600.00000

110.00001
110.00001
90.00000
90.00000
90.00000
90.00000
90.00
70.00001
70.00001
70.00001
70.00001
70.00001
50.0c001
50.00001
50.00001
50.00001
50.00001
30.00000
30.00000
30.00000
30.00000
30.0

2	 b
0.00000
0.00000
10.37693
10.37693
16.03366
16.03366
19.50492
19.50492
23.06455
23.064SS
26.49111
26.49111
29.01616
29.01616
30.00000
30.00000

.003
1

2	 6
30.OJ000
30.(-0000
29.01616
29.0;616
26.49111
26.49111
23.06456
23.06456

0.00000
U.0
0 00000
O.0000O
0.0000:•
0.00000
U.0
0.00000
0.00000
0.00000
0.00000
U.0
0.00000
0.00000
0.00000
0.00000
0.0
0.00000
0.00000
0.00000
0.00000
0.0

30.00000
30.00000
28.13043
28.13043
25.8:,337
25.85337
22.95823
22.95823
19.04440
19.04440
13.27077
13.2%077
6.53964
6.53964
0.00000
0.00000

0.00000
0.00000
-6.53964
-6.53964

-13.27077
-id.2%077
-19.04439
-19.04439

360.00000 19.50493 -22.95823
600.00000 19.50493 -22.95823
360.00000 16.03367 -25.85336
600.00000 16.03367 -25.85336
360.00000 10.37696 -28.13042
600600000 10.37696 -28.13042
360.00000 0.00000 -30.00000
600.00000 0.00000 -30.00000

RIANGULAR PANEL TOLERANCE . .003
OUNDARY CONDITION _ It WAKE 1

K

f

II
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/
/
EOIN GEOMETRIC EDGE MATCHING
BUTMENT = UPR-WINO- 7P 	2 ENTIRE-EDGE	 +

	

= UPR-BODY- 4r 	1 ENTIRE-EDGE
BUTMENT - LWR-WING- 8r 	2 ENTIRE-EDGE +

	

IWR-BODY-3P	 3 ENTIRE-EDGE

EGIN FLOW PROPERTIES DATA
URFACE FLOW PROPERTIES - CASE-1	 /SF1
ETWORK-IMAGES=1rREVERSE=2PREVERSE=3PREVERSE^4PREVERSE-5PREVERSE	 +

=6rREVERSE-7-8=9PREVE8SE
OINTS - CENTER	 /SF4
RINTOUT = 1r2P8P13916 	 /SF10A	 to	 B	 Z

ORCES AND MOMENTS	 /FM1
EFERENCE PARAMETERS = SRr 37500.Or SRr 150.0 ► CRP 140.0	 /FM2
XIS SYSTEM = RCSPO.r0.r0.P WASP O.PO.PO. 	 /FM3
RINTOUT =	 NETWORK ► CONFIGURATION	 /FMS
ATA = NETWORKPCONFIGURATION
ASE - CASE-1	 /FM7
ETWURK-IMAGES =1rREVERSE-2PREVERSE=3PREVERSE-4PREVERSE=SPREVERSE-6PRE'JERSE=7-3
URFACE a UPPER	 /FM12

EGIN PRINT PLOT DATA	 /PP1
EOMETRY DATA	 /PP2A
ETWCRK - 1P2r3r4P5t 6P7P8	 /PP2B

OINT DATA	 //PP3A
RRAY - COLUMNSPCONTROL-POINTS	 /PP3E
ONFIGURATION DATA	 /PP4A
NO PROBLEM DEFINITION
X60R
XEOF
XEOF
s

♦ I

n

i

C—T4
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