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Hint for Data Editing: This program uses edit fields for user

editing of each piece of data. The program waits until you

enter the “tab” or “enter” key to accept your data entry in that

field. Use the “tab” key to move between data edit fields.




1. GENERAL DESCRIPTION OF PROGRAM

The program AEDsys is based on the design tools in Chapters 2 through 7 of the AIAA Education Series textbook
Aircraft Engine Design, Second Edition by Mattingly, Heiser, and Pratt. This program was written to help engineers and
students do the repetitive calculations and sensitivity studies inherent in aircraft engine conceptual design. The program has
fourteen (14) constraint types, eight (8) contour plots, thirteen (13) mission types, seven (7) aircraft drag models, seven (7)
engine thrust models, and seven (7) engine fuel consumption (TSFC) models. This program can perform the following
analyses:

a. Constraint analysis.

b. Contours of aircraft/engine performance.

c. Mission analysis.

d. Engine performance analysis.

Data windows with input data fields show the user what input data is needed to perform each set of calculations.

Plotting of results is incorporated into each analysis using the Olectra Chart 6.0 software package. Plots can be custom-
tailored and printed. Screens can be saved/printed by first pressing the Alt and PrtSc buttons at the same time (this captures
a bit map of the current window onto the clip board); start the Paint program and paste the image from the clip board onto
the blank screen; and then save/print the image.

Links are provided through buttons to the other software included in the AEDsys software suite.

2. MAIN WINDOW

When the AEDsys program is started, the default input data file (AEDsys.aed) is read and the main window is
displayed as shown below. The pull-down menu system and push buttons help navigate the user. The pull-down menus are
shown on the next page.
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File Pull-down Menu
Many of the file pull-down menu functions are similar to that of other programs.
Open - Display a dialog window to open AEDsys input files (extension “aed”).
Save As - Display a dialog window to save the current data file as an AEDsys data file. The default data file

(AEDsys.aed) can be replaced with the current data by saving the file as AEDsys.aed.

Plot Print Buffer - High resolution constraint and contour plots can use significant printer buffer memory while being
generated. If the user is connected to a printer by a network and not limited by the network setting,
opening the printer buffer allows the user to select to print the plot generated by the Constraint
Window’s Plot button and the plot generated by the Contour Plot Data Window’s Plot Contour
Lines button.

Printer Setup - Display printer setup window.

Change Pictures - Open a dialog window to select and replace current picture (jpg or bmp) on Main Window.
Exit - Exit program.

Help - Refers to this user guide contained on the CD-ROM.

System Analysis Pull-down Menu
Provides links to the Constraint Analysis, Contour Plot, and Mission Analysis portions of the program. The user can
also navigate using the Constraint Analysis, Contour Plot, and Mission Analysis buttons on the Main Window.
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Aircraft Drag Pull-down Menu
User can select from seven (7) drag models. The first six models correspond to the data in the Aircraft Engine Design,
Second Edition. The Cpy, variation with Mach number for the first four drag models are as shown in the textbook. The

program uses the following data for K",C, . , AR, and e.
No. | Description K" C AR e
L min
1 Cargo/Passenger - Tprop (low drag) 0.001 0.1 10 0.85
2 Cargo/Passenger - Tprop (high drag) 0.03 0.3 7 0.75
3 Cargo/Passenger - Tfan (low drag) 0.001 0.1 10 0.85
4 Cargo/Passenger - Tfan (high drag) 0.03 0.3 7 0.75

User selection of User Input Drag Model opens the following Drag Eqn Window that allows input of drag data versus
Mach number. The maximum number of data points for each of the three drag coefficients is eleven (11). The Mach
numbers must be entered in increasing value.

5 Drag Eqn M= 3

Equation:  CD=KI*CL"2 + K2*CL + CDO Done

# af Data Paintz = ], = T =5 o

S Humber & Mach ™ k1 fancl
1 0 018

k2 o S 0.18
3 5 0.9
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Engine Pull-down Menu

The user can choose from the basic Thrust and TSFC models of Chapters 2 and 3, respectively, or the Cycle Deck
that uses the performance engine models of Chapter 5. When Cycle Deck model is selected, the Engine Data Window is
opened for input of an engine reference data file generated by the ONX program.

When Thrust is highlighted, the user can select from seven (7) basic thrust models. The first four (4) models
correspond to the models in Section 2.3.2. When one of these four thrust models is selected, the Throttle Ratio (TR)
window opens for user input.

Engine TR |
Thrattle Batia [=>1.0]

Cancel |




When the User Input Engine Model is selected (model 5), the window opens for data input as shown below. When the
User Input Values model is selected (model 6), a data field is created in the respective constraint analysis for user input of
the thrust lapse () for that constraint. When Cycle Deck model is selected, the Engine Data Window is opened for input of
an engine reference data file generated by the ONX program.

=g User Input Engine Thrust Model

Thrust Model:
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Done |

User can select from six (6) basic TSFC models. The first four (4) models correspond to the models in Section 3.3.2 of
Aircraft Engine Design, Second Edition. When the User Input Engine Model is selected (model 5), the following window
opens for data input.

'ﬁl.lser Input Engine T5FC Model

TSFC Model:

TSFC=C sqrig) C=A+B[|M-Mr|]D\

Links Pull-down Menu

Provides links to the associated AEDsys software programs.

Units Pull-down Menu
The user can select British English (BE) or SI unit systems. When unit system changes, the data are converted to the
new unit system.

NOTE When the user first presses the Calculate button in many AEDsys windows, they will be asked if they want to save
the input data before the calculations are performed using the following window. The user can check the box and turn off
this reminder.

i8]

Yes

Do you want to save the data file before
performing calculations?

[ Don't ask me again during thiz running of the program




