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1. Introduction

This PPC application automates the performance planning process for the UH-60
aircraft. The Flight Performance Models (FPMs) embedded in the PPC application are
based on flight test data and the performance charts in the UH-60 Operator’s Manual.

Revisions to the PPC program and this manual are anticipated in order to conform to
updates to the Aircrew Training Manual. Comments from the field are encouraged. If
you encounter problems with the program, the trouble report in Appendix A may be
completed and faxed to (256) 705-9895, or a trouble report may be filled out online at
http://www.aeromech.redstone.army.mil/.

1.1 Warning, Caution, and Note
Warning, Caution, and Note are In Accordance With the ATM.

1.2 System Requirements

The PPC application requires Windows 95, Windows 98, Windows ME, Windows NT
v4.0, Windows 2000, or Windows XP. All FPMs must comply with Flight Performance
Model Advanced (FPMA), Interface Control Document (ICD). February 5, 1998,
Version 4.00, and must have an accompanying PPC Module.

1.3 Installation Instructions

1) From the PPC installation media, double click on setup.exe and wait for the
InstallShield Wizard with the AMRDEC logo to appear.

2) Click the Next button to continue.

3) The distribution and authorization screen is displayed next. You must read
and agree to the distribution and usage terms to proceed. Click the Next
button to continue.

4) The release notes screen is displayed next. Click the Next button to continue.

5) The installation program will suggest a default destination folder for the
application. If you want to change the directory, click the Change button and
select the desired location.

6) Click the Next button to continue.

7) Click the Install button to proceed with the installation.

8) Click Finish to complete the installation.

To run the PPC application, select Start/Programs/PPC-M
NOTE: The installer may install certain required system files to your PC. In certain

cases, one or more reboots may be necessary. If this is the case, the installer may
again ask you for the installation folder. This is normal: simply repeat step 5 above.
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1.4 Authorized Use

This software is available for download For Official Use Only (FOUO) through the
following web site: https://register.aeromech.redstone.army.mil/

Once logged on to the site, the secure web site symbol will be seen. Users should
request access to “Performance Planning Web Site” in order to register for permission
to download. An Internet browser with 128-bit encryption is required to access this web
site.

NOTE 1: Current notices regarding the use and availability of the software, as well as
the most current Airworthiness Release will be posted at the Performance Planning web
site.

NOTE 2: In this manual, with the exception of Chapter 3, TM 1-1520-237-10 is referred
to as “the -10” or “-10".
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2. User Interface

2.1 Menu, Toolbar, and Status Bar
This section describes the standard user interface elements.

2.1.1 Menu

The application menu is a standard Windows menu that cannot be undocked or moved.
The main PPC menu is composed of four submenus: File, PPC, View, and Help. Many
menu items are also represented by toolbar buttons.

2.1.1.1 File Menu

2.1.1.1.1 Open Command

Use the Open command to open an existing PPC file. When you choose the Open
command, the Select PPC File dialog box appears. Use this dialog box to select the
PPC file you want to load.

2.1.1.1.2 Save Command

Use the Save command to save the current state of the PPC application to a file. All
current input values will be preserved in the file. Version information will be written to
the file for the FPM and PPC module. If the file already exists, the previous version will
be overwritten. For additional information see Section 2.2.3.2, User Defaults.

NOTE: An FPM is a software version of an aircraft's Flight Performance Manual and
Flight Test Data. FPMs support various flight modes, accept inputs parameters, check
inputs against predefined limits, execute calculations, generate error/alert messages,
and provide results through outputs.

A PPC Module is a software component that contains logic for both drawing and
calculating the Performance Planning Card.

2.1.1.1.3 Save As Command

Use the Save As command to save the current state of the PPC application to a
different file.

2.1.1.1.4 Print Command

This command allows the user to print the PPC to the default Windows printer. For
more information about the PPC output, see the section on Output and Reports.
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2.1.1.1.5 Print Preview Command

This command allows the user to view the PPC in a window. The view shows what the
card will look like when printed. The user can choose to print the PPC from the preview
window by pressing the print button. For more information about the PPC Print
Preview, see Section 2.2.7, Print Preview.

NOTE: The Hover and Cruise Calculator pages cannot currently be printed. However,
displaying the Hover or Cruise Calculator pages and pressing Alt-Print Screen buttons
on your keyboard will save the displayed page to the Clipboard. Open Microsoft®
PowerPoint, Word, or Paint to a blank page and either right-click (mouse) and select the
Paste option or select the Paste option from the Edit option of the main menu. Once the
desired pages have been pasted, select the Print option under the File menu.

2.1.1.1.6 Exit Command
Shuts down the PPC application.

2.1.1.2 PPC Menu

2.1.1.2.1 Connect to Active Route and Disconnect from Active Route

The Connect to Active Route command connects the PPC program to PFPS if PFPS is
active. The command is enabled when PFPS is active and is grayed out when it is not
active.

When connected, the Disconnect to Active Route command disconnects the PPC
program from PFPS. The command is enabled when PFPS is active and is grayed out
when it is not active.

2.1.1.2.2 Refresh Route

This command is enabled when PPC is connected to PFPS and a change is made in
PFPS. Selecting this command transfers the changed data to PPC. When the data is
transferred the command becomes grayed out until the next change is made.

2.1.1.2.3 Select Aircraft

This command displays the aircraft dropdown list. The list is populated with available
aircratft.

2.1.1.2.4 Calculate

This command executes a PPC calculation. When a calculation is completed, the
results are displayed in the active view. If the active view is PPC, executing the
Calculate command will do a PPC calculation. Likewise, if the active view is the Cruise
or Hover Calculator page, executing a Calculate command will initiate a Cruise or Hover
calculation. During the calculation, the status bar will display a progress indicator to
visually represent the progress of the calculation.
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If there have been no changes to any input parameters since the last calculation, the
Calculate command will remain grayed out and unavailable. Only when PPC detects
that one or more input parameters have been edited will it re-enable the Calculate
command. PPC also gives the user the option of putting the application in Automatic
Calculation Mode (See Section 2.1.1.2.8, Options), where the user will never need to
execute the Calculate command manually.

2.1.1.2.5 Additional Inputs...

This command displays the FPM Input Dialog. See the FPM Inputs Dialog section for
information on this feature.

2.1.1.2.6 Reset Inputs to Defaults

If the Options command “Automatically load additional input user defaults” box is not
checked, this command resets all PPC, HOVER and CRUISE CALCULATOR Inputs
and FPM Additional Aircraft Inputs to their original default values.

If the Options command “Automatically load additional input user defaults” box is
checked, the command resets all PPC, HOVER and CRUISE CALCULATOR Inputs
and unsaved FPM Additional Aircraft Inputs to their original default values and saved
FPM Additional Aircraft Inputs to the user defaults (See 2.2.3.2, User Defaults).

2.1.1.2.7 Get Weight Data
This command is currently grayed out (currently not available).

2.1.1.2.8 Options...

This command displays the PPC Options dialog. Two option tabs (General, Colors) are
available. The user can select application options under each tab.

2.1.1.2.8.1 General Tab

Automatic calculation mode
When the automatic calculation mode option is checked, PPC will ensure that all
calculation outputs are up to date.

Save window size and position

When checked, this option memorizes the position and size of the main PPC window
when the application is shut down. When PPC is re-started, it will appear at the previous
size and position.

Automatically load additional input user defaults
When checked, PPC will automatically load the additional input user defaults when an
aircraft is activated.

Connect to active route on application startup

When checked, if PFPS is active, PPC will connect to the active route (if one exists)
when PPC starts.
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Auto-designate departure, cruise, and arrival route points.

When checked, if PFPS is active, PPC will automatically designate route points when
PPC connects to a PFPS route. PPC will designate the first route point as both the
departure and cruise point and the last route point as the arrival point.

Always calculate after refreshing route
When checked, if PSPS is active, PPC will automatically calculate the new values when
the Refresh Route command is executed.

Log application events (for problem diagnosis)
When checked, this will cause PPC to generate a log file called ppc.log. This can be
useful when diagnosing technical support problems.

2.1.1.2.8.2 Colors Tab

Current Scheme
The pull-down menu allows you to choose the color scheme to be used for mission
planning.

New Button

Pressing this button provides the capability to develop new color schemes to define the
Input, Output, and Warning fields. The default scheme cannot be altered. However,
additional color schemes can be added. Pressing the New button activates the Create
New Scheme dialog box. Entering a new scheme name (cannot be Default) and
pressing the OK button activates the Edit and Delete buttons.

Edit Button

Pressing the Edit button allows you to create a new color scheme. After making color
scheme changes, pressing the OK button, followed by pressing the Apply button will
activate the new color scheme.

Delete Button
Pressing the Delete button will delete the active color scheme (except the Default).

2.1.1.3 View Menu

The menu items on the view menu allow the user to control the display of the toolbar
and status bar, switch to the desired application view, and to view available FPM
warnings and/or errors.

2.1.1.3.1 Toolbar

Toggles the toolbar on or off. When the toolbar is displayed, a check is placed next to
the menu item text.

2.1.1.3.2 Status Bar

Toggles the status bar on or off. When the status bar is displayed, a check is placed
next to the menu item text.
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2.1.1.3.3 Route

“”?| When PPC is connected to PFPS, selecting this command switches the viewed page to

%]

t|+

the Route View. When the Route view is the current view, a dot is placed next to the
menu item text.

2.1.1.3.4 PPC

Switches to the PPC View. When the PPC view is the current view, a dot is placed next
to the menu item text.

2.1.1.3.5 Hover Calculator

Switches to the Hover Calculator View. When the Hover Calculator view is the current
view, a dot is placed next to the menu item text.

2.1.1.3.6 Cruise Calculator

Switches to the Cruise Calculator View. When the Cruise Calculator view is the current
view, a dot is placed next to the menu item text.

2.1.1.3.7 Warnings

Displays all warnings in the Warning dialog box. If there are no warnings available, this
command is grayed out.

Some warnings may be associated with one or more cells in one of the application
views. See Section 2.2.6, Errors and Alert Messages.

2.1.1.3.8 Errors

Displays all errors in the Error dialog box. If there are no errors available, this command
is grayed out.

2.1.1.4 Help Menu

2.1.1.4.1 Contents
Displays the PPC help file.

2.1.1.4.2 About Current Aircraft...

Displays a dialog containing information about the current aircraft FPM. The dialog
contains an advanced button that will expand the dialog to show file version information
for the current FPM and PPC module.

The View Manual button will display the aircraft PPC User’s Manual for the current
aircratft.

2.1.1.4.3 About PPC...

Displays the About PPC dialog box. The box includes the PPC version number, an
email address for email support, and a world-wide-web address for web support.

Page 9 of 96



2.1.2 Toolbar

All items on the toolbar have menu counterparts except for the Current Aircraft drop
down combo box control. The Current Aircraft drop down combo box control allows the
user to choose the current aircraft.

2.1.3 Color Bar (Inputs, Output, Warning)

The Input color-codes (Default, Manual, PFPS Value) define the type of data being
displayed. For example, the Default color indicates fields where data is entered by PPC
that may be changed by the user. Entering a value into a default color-coded field will
change the field color to the Manual color-code, signifying an entry by the user.

The Output color-code identifies fields that will be, or are, populated with data when a
calculation is conducted. The Warning color-code defines a field that includes a
Warning or Error message.

2.1.4 Status Bar

The status bar is a standard Windows status bar whose location is fixed at the bottom of
the main PPC window. During calculation operations, the status bar will host a progress
indicator to visually represent progress. The rightmost portion of the status bar displays
status indicators for the caps lock, num lock, and scroll lock keys.
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2.2 Application Views

Application views fill the client area of the main PPC window. Each application view
automatically adjusts its size to conform to the current PPC window size. If the user
resizes the PPC application, the current view will also resize.

2.2.1 About Current Aircraft Dialog

The About Current Aircraft dialog displays information about the current aircraft. Aircraft
information is acquired from the FPM itself and consists of:

Name

FPM name

Tech Manual

technical order reference

Change Note

Airworthiness Release information

Model Version

version of the FPM model

Model Date date of the FPM model
Data Version version of the aircraft data that the model uses
Data Date date of the aircraft data that the model uses

Table 2-1

About Current Aircraft

]|

Mame: |JH-E0L CLEAN CONFIGURATION

Tech Manual [T7520237-10

Change Note: [, oiibiness Release required. Uzer muszt
review AWH instructions & limitations.

Madel Yersion: 41114
todel Date: |21 Feb 2001

Data ersion: |4.0024
Data Date: |21 pap 2002

Wiew b anual

==

Advanced >

Figure 2-1
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2.2.1.1 The Advanced Button

The Advanced button enlarges the dialog to show component information. The name
and version are reported for the following components:

Current FPM and Current PPC Module

The version is reported for the following components:
fpm32.dll

About Current Aircraft |

Mame: |JH-B0L CLEAN CONFIGURATION

Tech Manuat [17-1520-237-10

Change Note: fai oihiness Felease required, User must
review AW H instructions & limitations.

Model Yersion: 41114 ok |
todel Date: |21 Feb 2001
| = Wiew b anual |
Data Yersion: |4.0024
Data Date: 21 May 2002

Wersion
FPM Name: uhBOicin.dl 4.1.1091
PPC Module Name: |uhE0PPC. I 1.0.26.0

FPM32 Version: [4.05.0

GPTFPM “ersion: Mot Used
PPerf32 Version: Mot Used
Miss32 Wersion: Mot Used

Figure 2-2
2.2.1.2 The View Manual Button
The View Manual button displays the PPC manual for the current aircraft.

2.2.2 PPC View

The PPC view displays an editable representation of the PPC for the current aircraft.
The user can use this view to enter data used in PPC calculations. The user can edit all
input parameters. These parameters are defined in Table 2-2 and 2-3.
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&5 PPC - UH-60L CLEAN COMFIGURATION

dak

File PPC “iew Help

J?eﬂ |f”7@ =on ffE Y& [A& # & ||UHe0l CLEAN CONFIGLRATION

— Inputs

Default: [ | Manual [ *  PFPS Yalue: 1EH Output: IEM waming: IEE

P, 1] FAT 13 Takeoff GWT 17000
LoaD 0 Dual Eng. Single Eng.
FLEL 1] #1 #2

1 ETF

1.00 1.00

131

Mz, Targue Available
M. Allowable GAWTIOGENGE)

Goimo-Go Torgquel OGEAGE)

Predicted Hover Torgue

CRUISE
“'h

T 17000

Dual Eng. Single Eng.

1,00 1.00

120

s |0 Tas S
41

Max. Torgue Available
Cruize Speed

Cruize Torgue

Cruise Fuel Flows
Cant. Torgue Available

Mz, RIC or Encurance 145 _

Max. Range 1A% 36

Zingle Eng. Capability [AS(mindnz:
Max. Allowe . GWT-Single Eng.

Single Eng. MAK RIC 1AS @ Max. GWT

Landing GWT 17000
Dual Eng. Single Eng.
#1 #2
1.00 1.00

Max. Torgue Available 120 13 13
Mz, Allaweable GWTIOGENGE) ¢

Predicted Hover TorguellGE)

Predicted Hover TarguelQGE)

| oM

Figure 2-3

The PPC View attempts to mimic the overall look of the actual PPC. Because of this,

not all of the possible FPM input parameters are shown in the PPC View. To gain
access to these additional parameters, open the FPM Inputs Dialog.
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There are two methods to calculate PPC data:

Calculate Command

To enter data into an input cell place the cursor on the input cell and “click”, enter the
data, move the cursor off of the input cell and “click” or press the Enter key on the
keyboard. After a change in input parameters, all of the output cells will be cleared until
a calculation is commanded. Select the Calculate command. After a calculation has
been executed, the output cells will display the calculated results.

Automatic Calculation Mode

To enter data into an input cell place the cursor on the input cell and “click”, enter the
data, move the cursor off of the input cell and “click” or press the Enter key on the
keyboard. After a calculation has been executed, the output cells will display the
calculated results.

After a calculation, some of the cells in the view might have warnings associated with
them. This is indicated by coloring the cell's background with the warning color (red by
default). For more information about warnings, see Section 2.2.6.

PPC View Input Limits
UH-60A and UH-60L

Input Name Units Min Max Default

Pressure Altitude (PA) ft 0 20000 0

Free Air Temperature (FAT) deg C -50 60 15

UH-60A 22000

Gross Weight (GWT) Ib 12000 | UH-60L 23500 | 16000

Load Ib 0 100000 0

Fuel Ib 0 100000 0

Speed (IAS or TAS) kts 0 193 60

Engine Torque Factor (ETF) | decimal | .85 1.0 1.0
Table 2-2

NOTE: In this application an input cell for load is present; however, the ATM does not
require this entry and any input to this cell has no effect on the PPC calculation.

WARNING
ETF is a very critical component in determining aircraft performance. The default
ETF for the UH-60 A and L in the PPC program is 1.0 for both engines. Verify
the aircraft ETF numbers. If different from 1.0, make the change(s) in the
Departure section of the PPC. If the ETFs are not changed (when different), the
aircraft will not perform as indicated by the PPC Program.
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2.2.3 Additional Input Dialog

The Additional Input dialog allows access to those additional input parameters that are
not accessible via the PPC view. To open the additional Aircraft Dialog window, (1)
select the FPM Inputs icon from the PPC toolbar or (2) select Additional Inputs... from
the PPC menu. The Additional Inputs dialog shows all possible additional aircraft inputs,
regardless of what the current active view is. Each row in the dialog’s grid represents
one input. A maximum of five values are possible for each input, one value for each
type of calculation supported by PPC. If a particular input is not found in a particular
calculation type, the corresponding cell is blank.

Standard, numeric inputs accept integer and/or floating point numbers. Non-numeric
inputs allow the selection of possible values via a drop-down combo box. To change
any values using the Additional Inputs dialog, select a user-changeable value (indicated
by the manual input background color) and either type in or select the new value. These
values are used by the PPC software to determine aircraft performance.

Additional Aircraft Inputs (Departure, Cruise and Arrival only) also appear in the
REMARKS section of the reverse side of the printed PPC (see 2.2.7, Print Preview).

: Additional Aircraft Inputs
| Uset Defaults Load Aircraft Defaults I
Save | Load | [Elete I
[ &pply changes to all columns
— Inputzs
User Default: WS aicraft Defaule [ % Manual [ x PFPS Yalue: IEH
Input Hame Departure Cruise Arrival HowerCale | CruiseCale
Arti-lce off off off off off
Hester off off off off off
IGE Howver Heigght 10 10
Dal Engine Limit b2 (1 0-Minut IRP (:30-hinute | b2x (1 0-hint bAX (10-Minut MCP - Dual
Zingle Engine Limit Pl (1 0-hinut IRF (30 Minute haX (1 O-helirLat Bt ¢ (1 O-hinut MCP - Zingle
Daowynload Change 1] ] ] 1] 0
Targue Availakble Factar |1 1 1 1 1
Targue Reguired Factar |1 1 1 1 1
Structural Wieight Limit  |Limit Weight  |Limit YWeight  |Limit Weight — |Limnit WYisight | Limit Weight
IR Suppressar an an on an an
Transmission Limit Limit Torgque | Limit Torgque  |Limit Torgue  (Limit Torgue  |Limit Targue
Flat Plate Drag Change ] 0
Fuel Flowy Factor 1 1 1
Sheed Type HIAS KIAS
Rate-of-Climk 0 1]
Temperature Lapse Rate Constant Tem |(Constant Tem
A

Figure 2-4 (UH-60L)

Page 15 of 96



2.2.3.1 Apply Changes to All Checkbox

This checkbox control located at the top of the dialog allows for quicker editing when
changing all the values of an Input to the same value. If this checkbox is checked when
an input’s value is changed, all available values for that input will also be changed to the
new value. If this checkbox is not checked, editing a value affects only that value.

2.2.3.2 User Defaults

The Additional Inputs dialog gives the user the ability to set default values for all inputs
that appear in it. To do this, set the aircraft inputs to the desired values and press the
‘Save Defaults’ button. This will save the values of all inputs. Pressing the ‘Load
Defaults’ button will then restore these values. Delete will delete the user specified
defaults. Using the File Menu “Save” or “Save As” function (See Section 2.1.1.1), each
aircraft can have its own set of user specified defaults (e.g. saving user defaults by files
named as aircraft “Tail Numbers”).

2.2.3.3 Load Aircraft Defaults

The ‘Load Aircraft Defaults’ button allows the user to restore all the inputs in the dialog
to their as-built FPM default values.

2.2.3.4 Inputs (User Default, Aircraft Default, Manual, PFPS Value)

These Input blocks indicate, by color matching the input cell, where the value in the cell
originated.

Additional Input Dialog (FPM Inputs) Input Limits
UH-60A and UH-60L

Input Name Units | Min | Max | Default
Anti-lce off
Heater
IGE Hover Height Ft 5 1000 10
De-Ice off

Departure, Cruise, Arrival and HoverCalc: (IRP) 30-Min Limit.
Dual Engine Limit UH-60A CruiseCalc: MCP (Normal)

Departure, Cruise, Arrival and HoverCalc: (IRP) 30-Min Limit.
Single Engine Limit UH-60A CruiseCalc: MCP (Normal)

Departure, Arrival and HoverCalc: MAX (10-Min Limit). Cruise:
Dual Engine Limit UH-60L IRP (30-Min Limit). CruiseCalc MCP (Normal)

Departure, Arrival and HoverCalc: MAX (10-Min Limit).
Single Engine Limit UH-60L Cruise: IRP (30-Min Limit). CruiseCalc MCP (Normal)
Download Change T/W 0 0.1 0
Torque Available Factor 9 1 1
Torque Required Factor 1 1.1 1
Structural Weight Limit UH-
60L only Limit Weight
IR Suppressor On
Transmission Limit Limit Torque
Flat Plate Drag Change sq ft 0 100 0
Fuel Flow Factor 1 11 1
Speed Type kts KIAS
Rate-of-Climb ft min -5000 5000 0
Temperature Lapse Rate Constant Temperature

Table 2-3
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NOTE: Table 2-3 shows FPM Inputs for Download Change, Torque Available Factor,
Torque Required Factor and Fuel Flow Factor. These are program functions designed
to allow user-selectable conservatism to be applied to PPC computations. There are no
references in the -10 that would allow you to accurately use these program functions.
Therefore, you should not change these values from their default setting.

Additional Input Dialog (FPM Inputs) Terms

TERM DEFINITION REFERENCE/REMARKS
Anti-lce Engine Inlet Anti-Ice Section Il, IV and VII of the -10
Heater Cockpit Heater Section Il, IV and VII of the -10

IGE Hover Height

User selected IGE Hover Height

N/A

Dual Engine Limit

User selected Dual Engine limits

Fig. 5-2/3 and Fig. 7-3/7A-4 of the -10

Single Engine Limit

User selected Single Engine limits

Fig. 5-2/3 and Fig. 7-3/7A-4 of the -10

Download Change

See Table 2-3 NOTE

N/A

Torque Available Factor

See Table 2-3 NOTE

N/A

Torque Required Factor

See Table 2-3 NOTE

N/A

Structural Weight Limit
UH-60L only

User option to ignore structural weight limits

Allows for calculation of GWT above
22,000 pounds

IR Suppressor

HIRSS

Section I, IV and VIl of the -10

Transmission Limit

User option to ignore torque limits

Allows for calculation of Maximum Torque
Available from Fig. 7-3/7A-4 of the -10

Flat Plate Drag Change

Drag change when other than Baseline
Configuration

Para. 7.17.f/7A.18.f and Chap. 7/7A
Section VI of the -10

Fuel Flow Factor

See Table 2-3 NOTE

N/A

Speed Type

User selected airspeed type

Allows for calculations in KIAS or TAS

Rate-of-Climb

User selected rate of climb or descent

Allows for calculation of change in torque
for climb or descent. Chap. 7/7A Section
VIl of the -10

Temperature Lapse Rate

User selected Lapse Rate

Allows for calculations at a constant
temperature or at the standard lapse rate
of 2 deg. C per 1000 ft.

Table 2-4
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2.2.3.5 Practical Use Of The Additional Input Dialog

2.2.3.5.1 Adjusting for planned use of Anti-lce

The Anti-Ice setting is not displayed on the PPC page view, but does appear on the
printed card and the print preview on the bottom right side. The Anti-Ice setting affects
aircraft performance (-10, Chapter 7 / 7A, Section 1l, MAXIMUM TORQUE AVAILABLE,
and Section IV, CRUISE). To adjust for use of this system, (1) select the FPM Inputs
icon from the PPC toolbar or (2) select Additional Inputs... from the PPC menu. A
dialog box appears with a table containing the additional inputs. Among these inputs is
Anti-lce, which may be turned ON or OFF. These settings may be applied individually
to Departure, Cruise, Arrival, HoverCalc, and CruiseCalc or they may be applied to the
entire mission by first checking the box next to “Apply changes to all”. For example, to
see the effect of Anti-lce “ON” during cruise, click on the cell at the intersection of the
row labeled Anti-lce and the column labeled CruiseCalc and change the cell value from
OFF to ON. Close the dialog box by clicking on the Close button, and recalculate the
PPC. Compare the difference in Dual Engine torque available in the PPC screen view
(with Anti-lce “OFF”) and the Cruise Calculator screen view (with Anti-lce “ON”). To
correct calculations for Anti-Ice during the entire mission, check the box next to “Apply
changes to all” and click on the cell at the intersection of the row labeled Anti-lce and
any of the columns. Close the dialog box by clicking on the Close button, and
recalculate the PPC. The resulting calculations are adjusted for any changes made in
the FPM Inputs dialog, including Anti-Ice.

NOTE: This procedure also applies to the Heater setting of the FPM Inputs.

2.2.3.5.2 Wheel heights other than default

Wheel height is adjusted using the FPM Inputs dialog box. Select the FPM Inputs icon
from the PPC toolbar or (2) select Additional Inputs... from the PPC menu. And find the
row labeled IGE Hover Height. In the Departure column, change the hover height from
10 to 20. If the box next to “Apply changes to all” is checked, a 20 appears in the Arrival
column also. Close the dialog and recalculate the PPC. IGE Hover calculations reflect
the wheel height settings in the FPM Inputs dialog.

NOTE: The FPM Inputs dialog box allows an entry of up to 1000’. Any input above 60’
will result in the IGE torque equaling OGE torque.

2.2.3.5.3 Dual and Single Engine Limits other than default

The PPC application gives you many options to select from for your engine limits. The
ATM specifies engine limits to use when completing DA form 5701-R. You must ensure
that the FPM Inputs are the engine limits required by the ATM. To select the desired
engine(s) limit(s), select the FPM Inputs icon and find the rows labeled Dual Engine
Limit and Single Engine Limit. These limits range from Dual Engine Normal “MCP —
Dual”) to Single Engine Contingency “Emergency (2.5-Minute) — Single”. These settings
may be applied individually to Departure, Cruise, Arrival, HoverCalc and CruiseCalc or
they may be applied to the entire mission by first checking the box next to “Apply
changes to all”.
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2.2.3.5.4 Structural and Transmission Limits

The PPC application allows you to ignore structural and torque limits. The ATM
specifies the engine limits to use when completing DA form 5701-R. Chapter 5 of the
-10 gives torque/time and structural limitations. You must ensure that the FPM Inputs
are the structural and torque limits required by the ATM and do not exceed those limits
in the -10. Example: To select the desired torque limit select FPM Inputs icon and find
the row labeled Transmission Limit. You are given two options: Limit Torque or Ignore
Limit. The Limit Torque will not allow the program to exceed the ATM specified torques.
The Ignore Limit allows the program to calculate torque to the maximum amount the
engine(s) can produce.

NOTE 1: The Ignore Torque option is very useful to determine your actual aircraft
capability in an emergency. For example, to adjust calculations to determine minimum
Single Engine airspeed at Maximum Single Engine torque available, click on the cell at
the intersection of the row labeled Transmission Limit and the column labeled
CruiseCalc; then change this cell from Limit Torque to Ignore Limit. Close the dialog box
and recalculate the PPC. Compare the difference in Single Engine airspeed in the PPC
screen view (with “Limit Torque”) and the Cruise Calculator screen view.

NOTE 2: (UH-60L only) At this time the PPC Program will generate an N/C (No
Calculation) in all output cells in the associated PPC section (Departure, Cruise or
Arrival) for any GWT input over 22,000 pounds. An “Error” message will state that
maximum authorized gross weight is 22,000 pounds (See Section 2.2.6.2, Figure 2-7).
With the Structural Weight Limit selection set to “Ignore Limit”, the PPC Program will
generate a “Warning” message for any GWT input over 22,000 pounds. This message
alerts the user that the input is above the maximum authorized gross weight of 22,000
pounds. With the Structural Weight Limit selection set to “Ignore Limit”, the PPC
Program will calculate the data based on the GWT input. (See Section 2.2.6.2, Figure 2-
8).

2.2.3.5.5 Corrections for non-baseline configurations

Non-baseline configurations are calculated by adjusting for drag changes using the
FPM Inputs dialog. For non-baseline configurations, refer to -10, Chapter 7 / 7A,
Section VI, DRAG. Determine and add together the appropriate equivalent square foot
change in flat plate drag area. Enter this number in the row labeled Flat Plat Drag
Change in the FPM Inputs dialog box. Close the FPM Inputs dialog and recalculate the
PPC. The resulting calculations are adjusted for non-baseline configurations.

NOTE: The PPC Program does not calculate negative drag values at this time (e.g.
HRSS not installed).
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2.2.3.5.6 Using TAS rather than IAS to input cruise airspeeds

The FPM Inputs dialog can also be used to allow input of TAS values rather than IAS
values for cruise by changing the Speed Type to KTAS in the FPM Inputs dialog box.
When the dialog box is closed, the PPC will accept KTAS inputs from the CRUISE
SPEED cells marked TAS, rather than IAS. When the PPC is calculated, the software
will return the corresponding KIAS results in the cells marked IAS. Note that this setting
affects only which cells are used for inputs, the results of all calculations are in IAS
unless specifically marked otherwise.

2.2.4 Hover Calculator

The Hover Calculator is used to provide supplemental information not shown on the
PPC, but of potential value to the user in planning a mission or evaluating aircraft
capabilities and limitations in hover.

&z PPC - UH-60L CLEAN CONFIGURATION

File PPC “iew Help

J?.ﬂ ) [ IEE = | g e SE G S M | & | |uHenL cLEAN CONFIGLRATION ¥ |

— Inputs

Default [ * Manual [ ¥ PFPS walue: 1EH Output: IEM “waming: 1EE

HOVER CALCULATOR

pa, 1] FAT 15 AT 17000 Hore HE 10
Dual Engine Single Engine

ATFETF

Targue Feguired (IGE)
Fuel Flow (IGE)

Targue Reguired (QGE)
Fuel Flowy [QGE)

Fuel Flowy @@ Flight ldle
Fuel Flovw & Ground Idle
AP Fuel Flow

Torgue Available

Mz Howver Weight OGE
Mazx Hover Weight 1GE

Ready

Figure 2-5
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=5 2.2.5 Cruise Calculator

The Cruise Calculator is used to provide supplemental information not shown on the
PPC, but of potential value to the user in planning a mission or evaluating aircraft
capabilities and limitations in cruise.

&5 PPC - UH-60L CLEAN CONFIGURATION

File PPC “iew Help

J?eﬂ e ) | s | V| G & | 8 £ |[ur-60l CLEAN CONFIGLRATION v

— Inputs

Default: [ % Manual [ ¥ FFPS Yalue: 1EH Output: IEEM Waming: 1EH

Pa 0 FaT 15 AT 17000

WS G0 WTAS
Dual Engine Zingle Engine
ATFIETF
Targue Reguired
Fuel Flow

Best Endurance Airspeed [KIAS)

Best Range Airspeed (KIAS)

99% Best Range Airspeed (KIAS)
Mever Exceed Airspeed (KIAS)

Mach Limit Airspeed (KIAS)

Torgue Available

e Flight Wiight

Min Airspeed (KA

Max Airspeed (KA

Mazx Rate of Climb &irspeed (W) (HIAS)

Figure 2-6

2.2.5.1 CRUISE CALCULATOR TERMINOLOGY

Best Endurance Airspeed (KIAS). Same as Maximum Endurance Airspeed.

Best Range Airspeed (KIAS) and 99% Best Range Airspeed (KIAS). Best Range
Airspeed is the airspeed for the greatest flight range per pound of fuel for a given
aircraft gross weight, PA, and FAT. Maximum Range airspeed curves provided in the
-10 are actually 99% of the Maximum Range value (99% Best Range Airspeed). This
allows the aircraft to cruise at speeds 5-7% faster while sacrificing only 1% in range
capability.

Never Exceed Airspeed (KIAS). Airspeed limited by aircraft gross weight as referenced
in Figure 5-5/6 of the -10.
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1/
o

Mach Limit Airspeed (KIAS). Airspeed limited by temperature as referenced in Figure
5-5/6 of the -10.

2.2.6 Error and Alert Messages

After any calculation, PPC will enable the view warning and/or view error commands if
any errors and/or warnings exist for that calculation. These commands are accessible
via both the menu and toolbar. Executing either one of these commands will display the
Error or Warning dialog boxes, shown above. These Errors and/or Warnings can either
result from the user inputting a value that exceeds an aircraft limitation (Chapter 5 of the
-10, AWR or ISAQ) or an aircraft performance limitation.

2.2.6.1 Warnings

Some warnings may be associated with a cell in one of the application views. If this is
the case, the cell's background color will be the warning color. Right clicking on the cell
and selecting ‘View Warning” from the context menu will display only the warning(s)
associated with that cell. When viewing the warnings for an individual cell, the index
values correspond to those shown by the view all warnings command.

2.2.6.2 Error/Warning Dialog Box

The error/warning dialog box displays either errors or warnings; the dialog’s title will
indicate which. Each error or warning displayed in the dialog will have a unique index
associated with it. The user can resize the Error/Warning dialog box.

Index Error
1 Departure - Dual Engine

Flight condition not authorized by Airworthiness Release

Gross Weight (2235000 = Maximum &utharized Gross Weight
(2200007

2 Departure - Single Engine #1
Flight condition not authorized by Airworthiness Releaze

Gross Weight (2235000 = Maximum Autharized Grozs Weight
(220007

3 Departure - Single Engine #2
Flight condition not authorized by Airworthiness Releaze

Gross Weight (225000 = Maximum &utharized Grozs Weight
(220007

Figure 2-7
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Index

Warning

Departure - Dual Engine

Flight condition not authorized by Aivworthiness Releaze

Grazs Weight (235000 = Maximum Luthorized Grozs
Weight (220007

2 Departure - Dual Engine
Flight condition not authorized by Airworthiness Releaze
Maximum Gross Weight OGE (24399 = Maximum
Authorized Gross Weight (220007
3

Departure - Dual Engine

Figure 2-8
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2.2.7 Print Preview
Print Preview allows you to view your PPC data as it will appear when printed.

Any calculation that results in an Error and/or Warning message will cause the following
message to appear in the REMARKS section of the reverse side of the 5701-R:

“*indicates calculations that exceed AWR limits or aircraft capabilities”.

Additional Aircraft Inputs (Departure, Cruise and Arrival) also appear in the REMARKS
section of the reverse side of the 5701-R.

UH-ENAHES PERFORMANCE PLANNING CARD
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T el
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Trman S, T W PR

(= L B L_ LT

A L B D UseC

A bkl N AL

R S NN MR,

3 C— . -

L S

B P IS T 8 I O O UATEICEITE N RS BS FIEETLE. E

Figure 2-9
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Any calculation that results in an N/C (No Calculation) on the PPC Screen View is
present on the Print Preview and printed copy of the 5701-R.

: Performance Planning Card _ O =]
J ¥ %hnnz v| J a4 1 of 1 b M .
UH-60/AH-64 PERFORMANCE PLANNING CARD
For 156 otk i, see TCs 1-212 i 1-214; fe propaieitagescy k TRADOC.
DEPARTURE
PA 1000 FAT a5 TAKED FF GINT 22500
LOAD o DUALENG SINGLE ENG
FUEL o #1 w2
ATF MNSC ETF 1.00 ETF 1.00
TR MNSC TR MIC TR MIC
MAX TO R UE AVAILABLE MNiC MIC MIC
MAX ALLOWABLE GINT [DGENGE) N Wi
GO/MNO-GO TORQUE DGEGE) N Wi
PREDICTED HOVER TORQUE NIC
-
4 3
Figure 2-10

2.2.8 About PPC Dialog
The About PPC dialog displays the version of the PPC application.

About PPC |

Yerzion -+ 2001

Copyright = 1333-2001
Great Pond Technologies

Faor web suppart, login to
hittpe A, aeromech. redstaone. army. mil

Faor email support, send email bo;
aeromechanicziidec. redztone. army. mil

Figure 2-11
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2.2.8.1 PPC Modules

A PPC module is required for an aircraft to be supported by PPC. PPC Modules are
software components that describe how to build the PPC’s standard views and how
PPC uses the FPM to do calculations.

2.2.8.2 PPC Installer

The PPC Installer provides the means to install, update, and remove the PPC software
from a computer system.

2.2.8.3 Component Locations

The following table shows where essential PPC components are placed by the installer
depending on the installation option:

Component Standalone locations

ppc.exe ...PFPS\PPC folder

PPC Modules ...PFPS\PPC folder

fpm32.dll ...PFPS\PPC folder

FPM'’s PFPS\system\fpmdata folder

Objective Grid ...PFPS\PPC folder

MS runtime files | Windows system folder
Table 2-5

2.2.8.4 Output and Reports

PPC outputs calculated results for preview and printing to the Performance Planning
Card associated with each aircraft. All forms are aircraft specific and are installed when
PPC support is added for each aircraft.

2.2.8.5 Application Information

PPC provides the user with information about the PPC application itself and information
about the PPC and installed FPM components.
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3. TASK 1004

3.1 Prepare DA Form 5701-R.

Use the PPC software to complete the procedures required by TC 1-212, Chapter 6,
Task 1004, Prepare a performance planning card.

NOTE: The wording of these instructions follows that of Task 1004, edited to describe
the use of the PPC software to complete DA Form 5701-R. References to performance
charts in TM 1-1520-237-10 are removed, as the PPC software automates these
calculations without requiring use of printed charts.

The following instructions illustrate the use of the PPC software to complete DA Form
5701-R, given the aircraft takeoff gross weight, engine torque factors, environmental
conditions at takeoff, en route and landing.

3.2 Procedures.

a. Determine and have available aircraft performance data required to complete the
mission. DA Form 5701-R may be used as an aid to organize performance
planning data for the mission. Figures 3-1 through 3-4 indicate where the input
values are placed or where the calculated values will appear, when values are
entered according to the supplemental instructions below (items not indicated by
input/output values do not pertain to the UH-60).

b. When a significant change in the mission’s conditions occurs, recompute all
affected values. A significant change is defined as an increase of over 10 °C;
2,000 feet PA; and/or 1,000 pounds gross weight..

c. The data calculated by this program is for the “clean” UH-60A/L. When the
external equipment or configuration differs significantly from the “clean”
configuration, a drag compensation must be made (Flat Plate Drag Change in
FPM Inputs).

d. Performance planning data is computed the same for the UH-60A and UH-60L
aircraft unless specifically noted in the appropriate items.
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3.2.e. DEPARTURE

Item 1: PA

Enter forecast maximum pressure altitude.

ltem 2: FAT

Enter forecast maximum free air temperature. If the FAT at time of takeoff is
more than 10 ° C less than maximum, enter it also.

NOTE: If the FAT at time of takeoff is more than 10 ° C less than maximum, it must be
entered on the PPC after it is printed.

Item 3: TAKEOFF GWT
Enter planned takeoff gross weight.

LOAD

NOTE: In this application an input cell for load is present; however, the ATM does not
require this entry and any input to this cell has no effect on the PPC calculation.

Item 4: FUEL
Enter fuel required for the mission.

NOTE: This entry is required by the ATM, it has no effect on the PPC calculations.

ltem 5a: ATF

Calculated aircraft torque factor. The ATF is the average of the two ETFs (Items
5b and 5c).

NOTE: In this application an input cell for load is present; however, the ATM does not
require this entry and any input to this cell has no effect on the PPC calculation.

Item 5b: ETF (Engine #1)
Enter the engine torque factor for engine #1.

Item 5c: ETF (Engine #2)
Enter the engine torque factor for engine #2.

Iltem 6a: TR

Calculated aircraft torque ratio. The calculation is performed at departure
conditions using the aircraft torque factor (Item 5a).
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Item 6b: TR (Engine #1)

Calculated engine #1 torque ratio. The calculation is performed at departure
conditions with the engine #1 torque factor (Item 5b).

Item 6¢: TR (Engine #2)

Calculated engine #2 torque ratio. The calculation is performed at departure
conditions using the engine #2 torque factor (Item 5c).

Item 7a: MAX TORQUE AVAILABLE (Dual Engine)

Calculated MAXIMUM TORQUE AVAILABLE (Dual Engine). The value is
determined at departure conditions and uses the dual engine operating limit specified in
the departure column of FPM inputs with the dual engine departure torque ratio (Item
6a) applied.

NOTE: Adjust as required for planned use of engine anti-ice and cockpit heater in FPM
Additional Inputs.

Item 7b: MAX TORQUE AVAILABLE (Engine #1)

Calculated MAXIMUM TORQUE AVAILABLE (Single Engine). The value is
determined at departure conditions and uses the single engine operating limit specified
in the Departure column of FPM inputs with the single engine departure torque ratio
(Item 6b) applied.

Item 7c: MAX TORQUE AVAILABLE (Engine #2)
Calculated MAXIMUM TORQUE AVAILABLE (Single Engine) as shown in
Item 7b.

Item 8a: MAXIMUM ALLOWABLE GWT (OGE)

Calculated dual engine maximum allowable gross weight out-of-ground effect.
The calculation is performed at departure conditions using the dual engine MAXIMUM
TORQUE AVAILABLE (Item 7a).

Item 8b: MAXIMUM ALLOWABLE GWT (IGE)

Calculated dual engine maximum allowable gross weight in-ground effect. The
calculation is performed at departure conditions using the dual engine MAXIMUM
TORQUE AVAILABLE (Item 7a) and the hover height specified in the Departure column
of FPM inputs.

Item 9a: Go/No-Go Torque (IGE)

Calculated dual engine in-ground effect go/no-go torque. The value represents
the IGE torque required for the aircraft operating at maximum IGE gross weight (Item
8b). The calculation is performed at departure conditions at the hover height specified in
the departure column of FPM inputs.

Page 29 of 96



Item 9b: GO/NO-GO TORQUE (OGE)

Calculated dual engine out-of-ground effect go/no-go torque. The value
represents the IGE torque required for the aircraft operating at maximum OGE gross
weight (Item 8a). The calculation is performed at departure conditions at the hover
height specified in the departure column of FPM inputs. This value represents the
maximum torque required in-ground effect that ensures there is sufficient capability to
hover out-of-ground effect.

Item 9c: External load

Calculated dual engine go/no-go torque. The value represents the torque
required for the aircraft operating at maximum allowable OGE gross weight (Item 8a).
The calculation is performed at departure conditions at the hover height specified in the
departure column of FPM inputs (determine the hover height required to suspend the
load at 10 feet AGL).

NOTE: GO/NO-GO is calculated using maximum forecast temperature (ltem 2). When
the actual temperature is less than maximum, the torque required to hover at a given
gross weight is less. To ensure that OGE capability exists and/or structural limits are not
exceeded, reduce GO/NO-GO by 1% for each 10°C that actual temperature is less than
maximum forecast temperature.

Item 10: PREDICTED HOVER TORQUE (IGE)

Calculated torque required to hover IGE. The calculation is performed at
departure conditions.

3.2.f. CRUISE

NOTE: The PPC program requires an additional entry to provide cruise data on the
PPC. This additional entry is identified as Al.

Item 1: PA
Enter planned cruise altitude.

ltem 2: FAT
Enter the forecast temperature at cruise altitude.

Al: CRUISE GWT
Enter planned cruise gross weight.

Item 3: Vne
Calculated Vne. The calculation is performed at cruise conditions.
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Item 4a: TR (Aircraft)

Calculated aircraft torque ratio. The calculation is performed at cruise conditions
using the aircraft torque factor (DEPARTURE Item 5a).
Item 4b: TR (Engine #1)

Calculated engine #1 torque ratio. The calculation is performed at cruise
conditions using the engine #1 torque factor (DEPARTURE Item 5b).
Item 4c: TR (Engine #2)

Calculated engine #2 torque ratio. The calculation is performed at cruise
conditions using the engine #2 torque factor (DEPARTURE Item 5c).
Item 5a: MAX TORQUE AVAILABLE (Dual Engine)

Calculated MAXIMUM TORQUE AVAILABLE (dual engine). The value is
determined at cruise conditions and uses the dual engine operating limit specified in the
Cruise column of FPM inputs with the dual engine cruise torque ratio (Item 4a) applied.

NOTE 1: The alternate method is not required as the PPC Program calculates data
based on input ETFs and cruise conditions.

NOTE 2: Adjust as required for planned use of engine anti-ice and cockpit heater in
FPM Additional Inputs.
Item 5b: MAX TORQUE AVAILABLE (Engine #1)

Calculated MAXIMUM TORQUE AVAILABLE (Single Engine). The value is
determined at cruise conditions and uses the single engine operating limit specified in
the Cruise column of FPM inputs with the single engine cruise torque ratio (Item 4b)
applied.

Item 5¢c: MAX TORQUE AVAILABLE (Engine #2)

Calculated MAXIMUM TORQUE AVAILABLE (Single Engine) as shown in Item
5b.

Item 6a: CRUISE SPEED (IAS)
Enter planned cruise IAS.

NOTE: To enter true airspeed, select KTAS in the Cruise column of FPM inputs.

Item 6b: CRUISE SPEED (TAS)

Calculated true airspeed. The value is determined from the IAS input and cruise
conditions.
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Item 7. CRUISE TORQUE (Dual Engine)

Calculated dual engine torque required. The value is calculated at cruise
conditions and dual engine airspeed (Item 6a/b). The value includes the effect of the
additional drag specified in Cruise column of FPM inputs.

Item 8: CRUISE FUEL FLOW (Dual Engine)

Calculated dual engine fuel flow. The value is calculated at cruise conditions and
based on the dual engine torque required (Item 7). The value includes the effect of the
additional drag specified in Cruise column of FPM inputs.

NOTE: Adjust as required for planned use of engine anti-ice and cockpit heater in FPM
Additional Inputs.
ltem 9: CONT TORQUE AVAILABLE (Dual Engine)

Calculated CONTINOUS TORQUE AVAILABLE (Dual Engine). The value is
determined at cruise conditions and uses the dual engine cruise torque ratio (Item 4a)
applied.

NOTE: Adjust as required for planned use of engine anti-ice and cockpit heater in FPM
Additional Inputs.
Item 10: MAXIMUM R/C OR ENDURANCE IAS

Calculated maximum rate of climb or endurance IAS. The value is determined at
cruise conditions. Normally this value may also be used for maximum rate-of-climb IAS
with satisfactory results.

NOTE: Use of the Max Rate of Climb Airspeed (Vy) (KIAS) from the CRUISE
CALCULATOR will provide the optimum maximum rate-of-climb.

Item 11: MAX RANGE IAS

Calculated 99% best range indicated airspeed. The value is determined at cruise
conditions. The value includes the effect of the additional drag specified in the Cruise
column of FPM inputs.

NOTE: See 2.2.5.1 for definition of 99% best range airspeed.

Item 12a: SINGLE-ENG CAPABILITY IAS (MIN)

Calculated single engine minimum IAS. The value is determined at cruise
conditions and uses the single engine operating limit specified in Cruise column of FPM
inputs.

NOTE 1: For non-baseline configurations, the value includes the effect of the additional
drag specified in the Cruise column of FPM inputs.
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NOTE 2: If the calculation returns an N/C (No Calculation), there is insufficient power to
maintain level flight with a single engine at the current gross weight.

NOTE 3: If the ETF is different for each engine, the PPC program calculates the
maximum allowable gross weight (single engine) using maximum torque available
(single-engine) derived from the lesser of the two ETFs. It does not use the ATF.

Item 12b: SINGLE-ENG CAPABILITY IAS (MAX)

Calculated single engine maximum IAS. The value is determined at cruise
conditions and uses the single engine operating limit specified in the Cruise column of
FPM inputs. See Item 12a NOTE 1-3

Item 12c: MAX ALLOWABLE GWT - SINGLE ENGINE

Calculated single engine maximum allowable gross weight for flight. The value is
determined at cruise conditions and uses the single engine operating limit specified in
the Cruise column of FPM inputs. This value represents the maximum weight at which
the aircraft can maintain level flight at MAX END AND MAX R/C airspeed. See ltem 12a
NOTE 1-3.

Item 13a: CRUISE SPEED (Single Engine, IAS)

To select an IAS that falls within range of the minimum to maximum single
engine capability IAS in (Item 12a/b) above, the PPC must first be calculated to
establish the range of the minimum to maximum single engine capability IAS. The
selected IAS is then entered and the PPC recalculated. The CRUISE Single Eng. data,
Items 13b thrul5, will then indicate correct data for the IAS selected. The value is
determined from the IAS input and cruise conditions.

Item 13b: CRUISE SPEED (Single Engine, TAS)
Convert to TAS as described in Item 6a above.

Item 14: CRUISE TORQUE (Single Engine)

Calculated single engine torque required. The value is calculated at cruise
conditions and single engine airspeed (Item 13a/b). The value includes the effect of the
additional drag specified in Cruise column of FPM inputs.

Item 15: FUEL FLOW (Single Engine)

Calculated single engine fuel flow. The value is calculated at cruise conditions
and the single engine torque required (Item 14).

NOTE: Adjust as required for planned use of engine anti-ice and cockpit heater in FPM
Additional Inputs.

Page 33 of 96



Item 16: CONT TORQUE AVAILABLE (Single Engine)

Calculated CONTINOUS TORQUE AVAILABLE (single engine). The value is
determined as described in Item 9 above using single engine cruise speed.

3.2.9. ARRIVAL

ltem 1: PA
Enter forecast pressure altitude.

ltem 2: FAT
Enter forecast temperature.

ltem 3: LANDING GWT
Enter the estimated gross weight for arrival.

Item 4a: TR (Dual Engine)

Calculated aircraft torque ratio. The calculation is performed at arrival conditions
using the aircraft torque factor (DEPARTURE Item 5a).
Item 4b: TR (Engine #1)

Calculated engine #1 torque ratio. The calculation is performed at arrival
conditions with the engine #1 torque factor (DEPARTURE Item 5b).
Item 4c: TR (Engine #2)

Calculated engine #2 torque ratio. The calculation is performed at arrival
conditions using the engine #2 torque factor (DEPARTURE Item 5c).
Item 5a: MAX TORQUE AVAILABLE (Dual Engine)

Calculated MAXIMUM TORQUE AVAILABLE (dual engine). The value is
determined at arrival conditions and uses the dual engine operating limit specified in the
Arrival column of FPM inputs with the dual engine arrival torque ratio (Item 4a) applied.

NOTE: Adjust as required for planned use of engine anti-ice and cockpit heater in FPM
Additional Inputs.

Item 5b: MAX TORQUE AVAILABLE (Engine #1)

Calculated MAXIMUM TORQUE AVAILABLE (Single Engine). The value is
determined at arrival conditions and uses the single engine operating limit specified in
the Arrival column of FPM inputs with the single engine arrival torque ratio (Item 4b)
applied.
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Item 5¢c: MAX TORQUE AVAILABLE (Engine #2)

Calculated MAXIMUM TORQUE AVAILABLE (Single Engine) as shown in Item
5b.
Item 6a: MAXIMUM ALLOWABLE GWT (OGE)

Calculated dual engine maximum allowable gross weight out-of-ground effect.
The calculation is performed at arrival conditions using the dual engine MAXIMUM
TORQUE AVAILABLE (Item 5a).

Item 6b: MAXIMUM ALLOWABLE GWT (IGE)

Calculated dual engine maximum allowable gross weight in-ground effect. The
calculation is performed at arrival conditions using the dual engine MAXIMUM TORQUE
AVAILABLE (Item 5a) and the hover height specified in the Arrival column of FPM
inputs.

Item 7a: PREDICTED HOVER TORQUE (IGE)

Calculated torque required to hover IGE. The calculation is performed at arrival
environmental conditions and landing gross weight at the hover height specified in the
Arrival column of FPM inputs.

Item 7b: PREDICTED HOVER TORQUE (OGE)

Calculated torque required to hover OGE. The calculation is performed at arrival
environmental conditions and landing gross weight.
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Performance Planning Screen View
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Performance Planning Card (PPC)
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3.3 Hover Calculator

ltem 1: PA
Enter the PA.

ltem 2: FAT
Enter the FAT.

ltem 3: GWT
Enter Gross Weight.

Item 4: Hover Ht

Enter Hover Height for in-ground effect calculations.
NOTE: The Hover Ht input cell allows an entry of up to 1000’. Any input above 60’ will
result in the IGE torque/fuel flow equaling OGE torque/fuel flow.

ltem 5: ATF
Calculated aircraft torque factor.

Items 6a and b: ETF
Enter the engine torque factor for engine #1 and #2.

Items 7a, b and c: Torque Required (IGE)

Calculated torque to hover IGE at the specified conditions. Other parameters
affecting the calculation are set in the HoverCalc column of FPM inputs.
Items 8a, b and c: Fuel Flow (IGE)

Calculated fuel flow at IGE hover torque required (Iltem 7a, b and c) and specified
conditions. Other parameters affecting the calculation are set in the HoverCalc column
of FPM inputs.

Items 9a, b and c: Torque Required (OGE)

Calculated torque to hover OGE at the specified conditions. Other parameters
affecting the calculation are set in the HoverCalc column of FPM inputs.
Items 10a, b and c: Fuel Flow (OGE)

Calculated fuel flow at OGE hover torque required (Items 9a, b and c) and
specified conditions. Other parameters affecting the calculation are set in the HoverCalc
column of FPM inputs.

Item 11: Fuel Flow @ Flight Idle
Calculated flight idle fuel flow at the specified conditions.
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Item 12: Fuel Flow @ Ground Idle
Calculated ground idle fuel flow at the specified conditions.

Item 13: APU Fuel Flow
Calculated APU fuel flow at the specified conditions.

Items 14a, b and c: Torque Available

Calculated torque available at the specified conditions. Other parameters
affecting the calculation are set in the HoverCalc column of FPM inputs.
Items 15a, b and c: Max. Hover Weight (OGE)

Calculated maximum weight out-of-ground effect at the specified conditions.
Other parameters affecting the calculation are set in the HoverCalc column of FPM
inputs.
Items 16a, b and c: Max. Hover Weight (IGE)

Calculated maximum weight in-ground effect at the specified conditions. Other
parameters affecting the calculation are set in the HoverCalc column of FPM inputs.

HOVER CALCULATOR Screen View
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3.4 Cruise Calculator

ltem 1: PA
Enter the PA.

ltem 2: FAT
Enter the FAT.

ltem 3: GWT
Enter Gross Weight.

Item # 4: VIAS
Enter the selected IAS.

ltem # 5: VTAS
Calculated true airspeed at the specified conditions.

Items 6a and b: ETF
Enter the engine torque factor for engine #1 and #2.

Item 7: ATF
Calculated aircraft torque factor at the specified conditions.

Items 8a, b and c: Torque Required

Calculated engine torque required at the specified conditions. Other parameters
affecting the calculation are set in the CruiseCalc column of FPM inputs.
Items 9a, b and c: Fuel Flow

Calculated fuel flow at the specified conditions. Other parameters affecting the
calculation are set in the CruiseCalc column of FPM inputs.
Items 10a, b and c: Best Endurance Airspeed (KIAS)

Calculated dual engine maximum endurance airspeed (KIAS) at the specified
conditions. Other parameters affecting the calculation are set in the CruiseCalc column
of FPM inputs.
ltems 11a, b and c: Best Range Airspeed (KIAS)

Calculated maximum range airspeed (KIAS) at the specified conditions. Other
parameters affecting the calculation are set in the CruiseCalc column of FPM inputs.
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ltems 12a, b and c: 99% Best Range Airspeed (KIAS)

Calculated 99% best range airspeed (KIAS) at the specified conditions. Other
parameters affecting the calculation are set in the CruiseCalc column of FPM inputs.
Items 13a, b and c: Never Exceed Airspeed (KIAS)

Calculated Vne (KIAS) at the specified conditions. Other parameters affecting the
calculation are set in the CruiseCalc column of FPM inputs.

Items 14a, b and c: Mach Limit Airspeed (KIAS)

Calculated mach limit airspeed (KIAS) at the specified conditions. Other
parameters affecting the calculation are set in the CruiseCalc column of FPM inputs.
Items 15a, b and c: Torque Available

Calculated engine torque available at the specified conditions. Other parameters
affecting the calculation are set in the CruiseCalc column of FPM inputs.

Items 16a, b and c: Max Flight Weight

Calculated maximum flight weight at the specified conditions. Other parameters
affecting the calculation are set in the CruiseCalc column of FPM inputs.
Items 17a, b and c: Min Airspeed (KIAS)

Calculated minimum airspeed at the specified conditions. Other parameters
affecting the calculation are set in the CruiseCalc column of FPM inputs.
ltems 18a, b and c: Max Airspeed (KIAS)

Calculated maximum airspeed at the specified conditions. Other parameters
affecting the calculation are set in the CruiseCalc column of FPM inputs.

Items 19a, b and c: Max Rate of Climb Airspeed (KIAS)

Calculated maximum rate-of-climb airspeed (Vy) (KIAS) at the specified
conditions. Other parameters affecting the calculation are set in the CruiseCalc column
of FPM inputs.
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CRUISE CALCULATOR Screen View
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APPENDIX
Appendix A - PPC Trouble Report

The trouble report can be used for requesting assistance with installation or use of the
PPC application, reporting bugs in the software, or requesting improvements in the
software. If you have access to the Internet, you can submit a trouble report online at
http://www.aeromech.redstone.army.mil/. Otherwise, you can print, fill in, and fax the
following page.
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U.S. Army Aviation and Missile Command
Aeromechanics Division

Aviation Engineering Directorate

Attn: AMSAM-RD-AE-A

Redstone Arsenal, AL 35898
http://www.aeromech.redstone.army.mil/
aeromechanics@rdec.redstone.army.mil

PPC Trouble Report

To:  Aeromechanics PPC Support

“RgiTeeTing

Fax: 256-705-9895

Submitter’'s Name:

Submitter’'s Email:

PPC Version:

Description of Problem:
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Appendix B — PPC integrated with PFPS

B.1 Introduction

Integrating the PPC application with PFPS allows extraction of PFPS data for use in
PPC with the goal of generating a PPC from a PFPS route quickly and easily. The data
extraction process saves the steps of manually transferring 41 values from PFPS while
ensuring their accuracy.

The procedure for this process has four steps:

Generate a PFPS route

Connect PPC to that route

Tell the PPC (designate) which routepoints to transfer the data from
Verify correctness, make last minute changes, and print the PPC card

B.2 Connect to Active Route

There are two methods of connecting the PPC to the active route. The first is CFPS
TOLD and the second is PPC Connect.

B.2.1 CFPS TOLD button

(. Coenibst Flight Planniessg Soltware - [ROUTELRTE] .I-IHH
P Fla Frambson Edt Sesch Turnpoik Foubs View Tockh Windew  Hslp =18 =]

dlc| @ ST | ] ] Fe] i) ol &

scsia | [WazagEe [igFT [ao7

GENEFAL EOVIE [WO1 D031 [15.89% |

-.-HI:IJTE'I.RTEE ACUTEZ_ |
Poedify baenft aned larding data [BHEAR (TPOO-GE-TOLE)  FLANAT [ [

The CFPS TOLD button will only launch the PPC if the active route uses an FPM
supported by PPC. Otherwise, an error message will appear.
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CFPS x|
Takeoff and Landing (TOLDY planning is nok awailable
or has been decertified For this aircraft

Only one instance of PPC can be running. If PPC is not running when the CPFS TOLD
button is pressed (and the FPM is supported by PPC), then the CFPS TOLD button will
launch the PPC. The PPC will then connect and display the active route.

If an instance of PPC is already running, you will see the following message:

Re-sync PPC? x|

& 3rd party application has attempted to stark PPC, but this instance of PPC is already running.
Do wou want ko re-synchronize PPC to the active rouke and lose wour current data?

¥es Mo | [:-S

Selecting No will cancel the operation. Selecting Yes will connect and display the active
route. Note: selecting Yes will overwrite the current data in the PPC.
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B.2.2 PPC Connect button

&% PPC - AH-64A {T700-GE-701C) o [m] ]

File PPC View Help

JHM‘@@ = o W B WS LGS 4| & ||aHsda Tri0cET0IC) |

Conneck|

Default [ % Manuak [ PFPS Walue: IEE Output: IEM waming: 1EE

Pa, 0 FAT 15 THO GWT 16000
LoAD 1] Dwal Eng. Zingle Eng.
FUEL[ TAZEMizsion) 0 0 #1 #2

Max. Torgue Availakle

Ma. Alloweable GWNTIOGEIGE)
GoMo-Go Torgue(DGENGE)
Predicted Hover Torgue (QGENGE)

CRUISE

GANT 16000

Dual Eng. Single Eng.

Max. Torgue Availakle

Cruize Speed

Cruize Torgue

Cruise Fuel Flow

Continuous Torgue Availakle

Max. RAC or Endurance 145

Max. Range 1%

=ngl-Eng Capahility(TAS)

hax. &llowe. GWT-Sngl Eng

Sngl Eng MAR RIC 125 (ax. ST

s |60 TAS

Landing ST
Dual Eng. Single Eng.

16000

Max. Torgque Awvailable
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When PPC is launched and CFPS is detected, the PPC Connect button will be enabled.
The figure above shows an enabled connect button. If CFPS is not detected, the PPC
Connect button will be disabled. When the Connect button is enabled and clicked, three
conditions are possible.

If CFPS has an active route using an FPM supported by PPC, the PPC will synchronize
with CFPS and display the active route.
1. If CFPS has an active route not using an FPM supported by PPC, The
Connect button will display a PPC Error message:
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i Connection canceled il

@ The active route uses an aircraft FPM that does not suppork PPC,

2. If CFPS has no route, the Connect button will display a PPC Error
message

i Connection canceled EI

@ Thete are currently no ackive routes o connect bo

B.3 Disconnect from Active Route

There are two different levels of disconnecting from the active route. You can
completely disconnect the PPC from the route by clicking on the Disconnect button in
PPC, or you can disconnect one section of the PPC from the route by undesignating it's
use in the route view. Exiting CPFS will not disconnect the PPC from the active route,
as the route server will keep running until all programs that are using the route have
ended.

B.4 PPC Interaction with PFPS

Once connected to PFPS, the PPC will retrieve the ambient and operating conditions
from the user designated PFPS route points for use in the PPC calculations. The PPC
locks the values it retrieves from PFPS. The PPC has a route view, which allows the
user to view the connected route and designate which points of the route to use in the
PPC Departure, PPC Arrival, PPC Cruise, Hover and Cruise Calculators. The PPC
view, Hover Calculator view and Cruise Calculator view allow the user to manually
change some of the inputs to those calculations that aren’t locked by PFPS.
Disconnecting from the route will cause the PPC to run in standalone mode. However,
PPC will leave (but unlock) all the values retrieved from PFPS.
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B.4.1 Route View

When the PPC is initially connected the Route View is displayed. The route view of the
PPC below is connected to the PFPS route below.

=IB1
Fl= PR Wew Hep
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Right clicking on any of the route points in the PPC route view allows the user to
designate whether that point is used in any of the calculators.

Page 49 of 96



&% PPC - AH-64A (T700-GE-701C) N [l
File PPC \Wiew Help
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B.4.2 PPC View

When PPC is connected to a route, the PPC view will be populated with route data.
The PPC view is unique for each aircraft — the intent being to mimic the actual paper
PPC card. PFPS has several special designated FPM input IDs (variables), and during
a calculation, it computes and manages these values point by point along the route’s
integrated path. These values are retrieved by PPC when connected to the route.
Several of these variables require a calculated route. If the route is not calculated, the
value will NOT be changed in the PPC view. The following table indicated these
variables and the computed route requirement.

ID Variable Requires Calculated Route?
417 Altitude (PA) No

1138 Free Air Temperature (FAT) No

730 Gross Weight Yes

1099 True Airspeed Yes

581 Drag No

8000 Load (store weight) Yes

661 Fuel Weight Yes

These values are independent of the aircraft and the FPM mode called by PFPS to
determine the aircraft performance. PPC retrieves these values from the route point
designated (in the Route View) for each section of the PPC or calculators.
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The following figure displays the PPC view while connected to a route. Note the color-
coding of the values from PFPS.
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B.4.3 PPC Additional Inputs

The PPC retrieves additional data from PFPS if there is a non-manual FPM mode used
to determine the aircraft performance at the designated point. The data is retrieved by
the PPC by matching IDs and is independent of the calculated state of the aircraft. For
example, if the point designated as the cruise point uses a cruise standard mode in
CFPS and defines the Anti-lce system as ON then the PPC will retrieve the state of the
Anti-Ice (ON), use it in the PPC cruise calculations and display it in the Additional
Aircraft Inputs dialog box in the cruise column. The picture below shows that the
departure, cruise, and arrival calculations have been assigned a route point and
additional information was retrieved from PFPS.

i Additional Aircraft Inputs K x|
ey Debaulls Load Aircraft Defaultz |
Save I Load | [elete |
[ Apply changes ta all columns
— Inputs
Ueer Defaul: WS Aiciaft Default 30 Manuak [ % PFPS Yalue: 1EE
Input Hame Departure Cruise Arrival HoverCalc CruiseCalc

Arti-lce off off off off

IGE Hover Height s s

De-lce off off off off

Dual Engine Limit Dual Engine Conti |Dual Engine Conti |Dual Engine Conti [EEERS e al=Re il eV RSy TR il
Single Engine Limit Single Engine Con Single Endgine Con
Dioverload Change 0 0 0 0

Accezsory Targue 0 ] ] ]

Torgue Available Factor - 1 1 1

Torgue Reguired Factor ] 1 1 1

Tranzmizzion Limit Litnit Targue Litnit Torgue Litnit Torgue Litnit Targue Limit Torgue

Flat Plate Drag Change ]

Fuel Flowy Factor 1 1

Speed Type : KIAs
Rate-of-Climk ] 0

Tempersture Lapse Rate Constant Temper | Constant Temper

A
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B.4.4 Making a change within CFPS

The PPC monitors route server and receive notification events. When a change in
PFPS is detected the Refresh Route button is enabled. This allows users to manually
refresh the route in PPC. Changes to the route, such as calculating in PFPS, adding a
route point, or changing any of the parameters, or changing the active route in PFPS
will have this affect.
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Note: changing the active route to an FPM that is not an FPM supported by PPC
will enable the refresh button. Hitting the refresh button then will cause the
following error message to appear and will leave the PPC in it's current state.
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i Connection canceled il

@ The active route uses an aircraft FPM that does not suppork PPC,

B.4.5 PPC Options

The PPC has user options (on/off) that affect how it interacts with PFPS. They don't
provide additional functionality, they potentially make the PPC easier to use as a matter
of personal preference.

B.4.5.1 Automatic Calculation Mode

PPC has an option that when enabled recalculates every time the user changes a
value.

B.4.5.2 Connect to Active Route on Application Startup

With PFPS running, and this option enabled, the PPC will automatically connect to the
route when it starts without any user intervention.

B.4.5.3 Auto-designate Departure, Cruise, and Arrival Route Points

This option, when enabled, causes PPC to automatically designate the departure,
cruise, and arrival points when PPC connects to a PFPS route. The departure and
cruise points are set to the first point in the route and the arrival point is set to the last
point in the route. The user has the ability to change these automated designations in
the Route View.

B.5 What-If Calculations

Connecting PPC to a route and then disconnecting the PPC will populate the PPC card
with values from PFPS and then allow the user to “tweak” them to perform last minute
calculations.
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Appendix C — Training Exercise

The objective of this exercise is to plan a mission using the performance and mission
planning capabilities provided by the PFPS and PPC software programs. Use the AH-
64A (T700-GE-701) as the PPC FPM model for this exercise. Do not be concerned with
threat data for the purposes of this exercise.

WARNINGS, CAUTIONS, AND NOTES
Warnings, Cautions, and Notes are used to emphasize important and critical instruction
and are used for the following conditions:

WARNING

An operating procedure, practice, condition

or statement, which if not correctly followed,
could result in personal injury or loss of life.

CAUTION

An operating procedure, practice, condition
or statement, which if not strictly observed,
could result in damage to or destruction of
equipment, loss of mission effectiveness or
long term health hazards to personnel.

NOTE

An operating procedure, condition, or
statement, which is essential to highlight.
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PREMISSION INFORMATION

Refueling is available on request. OGE hover power is required at departure and
destination points. The following information is provided for planning purposes.

a. Crew and equipment (add to basic aircraft weight of 10960.7 Ibs.):

Weight (Ibs.) Description

440 Crew of two (220 x 2)

90 Survival kit bay (equipment)

50 Left storage bay (equipment)
278.2 Hellfire Launchers (pair)
173.6 M-261 Rocket launchers (pair)

9 Chaff dispenser

1040.8 Total crew and equipment weight

b. Munitions/Expendables

C.

Weight (Ibs.) Description

799.2 Hellfire missiles (8)

1029.8 MPSM warhead w/MK66 (38)

885.5 M-789 30mm rds. (1150)

10 Chaff cartridges (30)
2724.5 Total munitions/expendables weight
Fuel

Weight (Ibs.) Description

2517 Main fuel cells

d. Planning Weather Forecast:

Salt Lake City (KSLC)
RW32

(at takeoff time)

N 40° 46.43' W 111.57.79'

Fairchild AFB (KSKA)
(at approx. arrival time)
N 47°36.90" W 117.39.35°

Pressure Altitude 4000 2200
Free Air Temperature +30° C. +30° C.
Winds 270/10 290/15
Ceiling Unrestricted 5000 ft.
Visibility Unrestricted Unrestricted
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PERFORMANCE AND MISSION PLANNING

Step 1. Determine operating weight.

Add the following weights to determine the operating weight.

Weight (Ibs.) Description
10960.7 Basic weight
1040.8 Crew and equipment
12001.5 Operating weight

Step 2. Determine takeoff weight

Weight (Ibs.) Description
12001.5 Operating weight
2517 Takeoff fuel
2724.5 Munitions/Expendables
17243 Takeoff gross weight

Step 3. Calculate Departure performance values using the PPC program.

Description Icon
Launch the PPC program.

Verify the current FPM (AH-64A T700-GE-701)

Press the Additional Inputs icon on the toolbar

Press the “Load Aircraft Defaults” button

Verify that the Departure Dual Engine limit is set to the “30 Minute
Limit.”

Close the Additional Aircraft Inputs dialog box.

In the PPC page, enter the following values into the Departure
section
PA = 4000 (Wx FAT =+30°C T/O GWT =17243
forecast)
8 Select and press the Calculator icon.

WARNING

ETF is a very critical component in determining the maximum allowable gross weight, especially
at higher free air temperatures. The default ETF for the AH-64A T700-GE-701 and T700-GE-
701C in the PPC program is 1.00 for both engines. Any lower numbers will make the aircraft
less capable.

A WINEF

(o2}

\]

Remember to verify your aircraft ETF numbers. If different from 1.00, make the change(s) in the
Departure section of the PPC. If you fail to change the ETFs (when different), the helicopter will

not be as capable as you think it is.
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Step 3. Determine if sufficient power is available to support the mission.

Analyze the performance values in the Departure section. As depicted below, the Max.
Allowable GWT (OGE) and the Predicted Hover Torque (OGE) have warning messages
associated with them. Right-click in each of the Warning fields. When you right-click, a
small “View Warnings” box will appear. Left-click on the
box to view the warning message.

Wiew W arnings. . |

i 'L - A -GS |1 PIS-a) - ST
fla BFC Yew Heo
* Dﬂ".-, N M A [& & g & [eetnas Tron G0 e j
[T H
Dbyl [ = Mot | - PrraWakee I Ouipid IEE werseg IEH
= R0 FAT i T e 1THE
LG 1] Casd Erigy e By
UL T Sl a i}

M. 1oipm Avalabie

Ve Alcwnbls (ANTOOGERGED
S0 Torquel DOERIE)
Prodeded Heresr 1o (O8N

Warning #1: based on the T/O
gross weight, there is insufficient
torque available for HOVER OGE.

» Warnings

The input gross weight (17243) is Index Warning
greater than the Maximum Gross 1 Departure - Dual Engine
We|ght OGE (16769) Inzutficiert Torque Svailable for Hover OGE
Input Gross Weight (172430 = Maximum Gross Weight OGE
(16769

Comment: based on the mission
requirements (OGE power required
at takeoff) the crew must reduce the
T/O gross weight to a weight equal
to or less than 16769.

o

Warning #2: the first (insufficient
Torque...) and third lines (Input
Gross Weight...) are the same ones
displayed in Warning message #1.

Index Warning
Departure - Dual Engine
Insufficiert Torgue Available for Hover OGE
Torgue Regquired (96) = Maximum Torgue Available (92)
The percent Torque Required (96) Input Gross Wisight (172431 = Maximum Gross Wisight OGE
is greater than the Maximum (15759)

percent Torque Available (92).

%)
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Step 4. Make Decision on T/O gross weight.

Since Hover OGE power is not available at the takeoff point the takeoff gross weight
must be reduced to 16769 or less (reduction of 474 Ibs.).

At this point you should evaluate the mission and equipment to determine what should
be removed.

After careful review, the decision is made to remove 700 30mm rounds. This decision is
made because ammo will be available at the destination.

The reduction of 700 30mm rounds reduces the T/O gross weight by 539 Ibs.
The new T/O gross weight is now 16704 (17243 — 539).

Step 5. Recalculate Departure PPC with new T/O Gross weight value.

Change the T/O GWT value from 17243 to 16704, press the Calculator icon, then
review the performance values.

i PP - AN-ELA [T 00-GE -7 )
Gla V0 Wi Hep

A 3| A e B E Y S [l | | A ||aHsde TRO0-GE-RDN) =

I

Oolmit | = Haruad - e Vaie I Oupe: B Waring B

[T i FaT ET] T hT {570
Laap | [1] | Dol Brg % rgla Frig
FUELI TR e sion 1] ] L

et WA A eaimli

K. Alrenbin EENTOOGENGE)
Gy 00 Frapes DGENGE)
Fredcied Hiver 1 oripue (O AENAE]

Sufficient power is now available for hover OGE. The predicted hover torque (OGE) is
equal to or less than the maximum torque available.

NOTE
The value (92) depicted for Predicted Hover
Torque OGE and Max Torque Available
appears to be the same. However, the
values are rounded off. In essence, the
actual Max Torque Available value is slightly
greater than the Predicted Hover Torque
value for OGE.
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Step 6. Update the CFPS Premission Configuration values

Default values for each FPM are stored in the PFPS Route-Server database. These
default values can be viewed in the CFPS System Admin dialog boxes, as displayed
below. Note that the start internal fuel value is 2517 Ibs. and the Total Stores Wt. Value
is zero (0).

g Dpseer Olfice Document = FFPS v
% ‘Windows Updsie E SRR Adminizhiation ¥ l.i"f; CFFS Sysiem tdmir
o windip @ Prc Bl PFFS Card Edioe
Wy wiebbe 30 BY scicaof FrortFage ™ PEPS Database Admin
S TestPAES v PFES Uniatal
[ webSurveapor b -
j: Em : :L-:j PSM Inight 4.0.2 , LH_ ::':-..—H— EHLLL [T B AT I
Bh Setings “B Ehhﬁl;ﬁim ' 'E...n./ Coontegantery | Fuusl | Miosim | FORMEE | Srvmsl | Fight bhaces |
A) Erd o ' e - 1
Micmacht Publisher i singiia -3
g J;:__ S Moron Atk 3 E’i'...".‘.’:.... | ==
[ Monon Intsiret Secuily ' ETH \jj_ﬁl_l
g Log O Unknowri User.. |/ Disabled Startup lems r Tk Doy F/rwauwu -
By Shyt Down.. [ Microsoft Oifice Took 3 (T folsd il [=17
fStart | [ErengySwve o Fodes . . b g [T Vo e Fumi- |7
Bt e | [ 20
Taw'wegs [FE7
[l Lo | e |

The baseline drag configuration for the AH-
64A includes the left and right side stores
pylons plus a Hellfire missile launcher (with
four Hellfire missiles) on each side.

The baseline configuration must be
changed to conform to the current mission
configuration. Changes to the baseline
configuration must be input into the CFPS RIGHTWHE SICRES | LEFTWINGSTORES | g F | MOLTFLYING
Premission dialog box via the Premission qureossn | inecasn L wnown Poureonin} BT | PETR
dialog button OO
on the CFPS toolbar. E

+52 +052

1} o
{BAEE LINE) {BASELINE}

NOTE .B.u.senuun iEASElIHE]
The baseline configuration for the AH-
64A 701 does not include the Wire Strike
Protection System (WSPS). To account
for the drag (if installed), increase the
square foot value by +1.9. A multiplying
factor is not required in the PPC

program.

+1.2 +0.12

+1.2 +0.12

+1.8 +0.189

+1.8 +0.18

=1 +0 96

5 e B0
g JE TS
%@ B o8
055 @B (B8O
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The path to the CFPS Premission — System Administration Configuration page is
displayed on the preceding page. Inputs to any field in CFPS System Administration
are permanent, until you change them again. The path to the PFPS Premission
Configuration page is displayed below.

== SPR5 for Windoms -

; } :L'ﬂ Dlisabled Slahun lens
::_-,,'] Ei'ndl = . L:| Miciorsol] Dfice Tools
g Help L:j Encdoia
T Bun.. = Wbk A0

W Medsosd
2 LogOfUrknowniUser.. (5 Automabed Weight nd Bu
B Skl Do (5 wirdow Wiashai
Esm :EEHWEM |l BT ~ S

by e e e AHARLIT PR iE]  Ralimd L]

Before going any further, let's define the fields displayed in the PFPS Premission
Configuration page. SCL only applies to Air Force F-16’s. SLM is not usable by Army
helicopters.

Aircraft: FPM used for performance planning

Total Drag: drag change if different from AH-64A Operator’'s Manual baseline drag

configuration derived from Chapter 7. —
HPFPS PreMizsion - ROUTE1 !E[

Int Fuel Cap: max capacity of internal fuel Corfiguration |FUE| | Route | FOB/RES | Divert |
cells (and internal aux tank if installed).

PN (Rl [\ -E A4 [T 7O0-GE 701 | ® |

Ext Fuel Cap: max capacity of external fuel

cells (if external tanks are installed). scL: | Elil
Total Store Wt: munitions & expendables SLM : | M m
Total Int Fuel: start/takeoff internal fuel Total Drag : |D Total Store Wt :

It Fuel Cap: |251F" Total Int Fuel : (2517
Ext Fuel Cap: IU Tatal Ext Fuel :

Total Ext Fuel: start/takeoff external fuel

EENRR

Empty Weight (s_ame as Operating Weight): Emply Wisight - [12000
basic aircraft weight plus crew and mission
equipment weight. Total weight : |14517

Total Weight: takeoff gross weight (calculated
automatically) ResetDefaults| [ 0K | Cancel | 2oob | Help |
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Now that you have an understanding of the PFPS Premission fields, compare the
mission requirements with the baseline configuration to determine what changes, if any,
should be made to the aircraft configuration. In this case, changes are warranted in
Total Drag, Total Store Wt., and the Empty Weight fields.

) New
Field Rationale value

Total Drag A drag value of +1.9 must be added for the addition of two stores
pylons plus 19 tube rocket launchers IAW Figure 7-18 (Drag Chart & +1.9
Authorized Armament Configurations). For this exercise, the WSPS
is not installed (701 engine).

Total Store Wt. | Munitions & expendable have been added. However, the munitions 2185.5

were reduced by 700 rds (539 Ibs.: 1150 to 450 rds.) Ibs.
Empty Weight The basic aircraft weight plus the training mission equipment | 12001.5

do not add to 12000 Ibs.
Total Weight Empty wt. + Total Store Wt. + Int. Fuel Wt. (automatic calculation) 16704

Once the changes are verified, the next step is to input the values into the PFPS
Premission Configuration page.

CAUTION

Inputting changes in the CFPS System Admin dialog boxes will
change the default configuration for all future calculations, while
ch t
the current mission.

Changes made to the CFPS System These defaults may be changed in CFPS
Administration defaults impact all future for each mission planning session. Access E
calculratrionrs, as the new values become the to this page is via the Premission icon.

\ v

|E| FFPS PreMission - AOUTET

& Promission - Systom Adeinisbaton

Corliguation | Fuel | Feouse | FOBFES | Dt | Fight oces | Conbgaaion: | Fusl | Rows | FOBSES | Drert |
s [0 -
'I j% . [EEETTETTR—] 7|
BLL: =| =
sct | kA
;[ R
s | -1 1
Tiodad Gy ||-I Tiodal Shone Wt : |II
Ink Fuaed Cap - [517 Tootal [t Fuel: [2517 Tota Qrag: [0 ek |
R e I Fised Ca - [, Tostal I Fuasd: [2577
F e Welght IW End Fusmd Cap : |'-I Tl Ept el - |'-
Total waaight ; [14517 Emoty Wagii: 1200
Tkl Vel migh - ||E|.'"
ok Cancel | Hew | ResetDefantis| | 0K | Conced | | hew |

Page 62 of 96



NOTE
With the exception of the Total Drag field, only
integer values can be entered in the fields (no
decimal values).

A decision is made to round up the total store weight to 2186 and to round down the
Empty Weight to 12001. The input values are displayed below. As depicted, the Total
Store Wt., Empty Weight, and the Total Weight reflect the mission weights.

HPFPS PreMizzion - ROUTE1 !E[E

Configuration | Fuel | Route | FOB/RES | Divert |

Aircraft : [4H-644 (T700-GE-701) =] 2|
5oL =] X
al

SLM : |

Taotal Drag: (1.9 Taotal Stare Wt |218E

Int Fuel Cap : |251 7 Tatal Int Fuel ; |2517

Ext Fuel Cap: ID Total Ext Fuel : IEI

Empty wWeight : {12001

T otal wieight ; NE704

Reset Default=s k. Cancel | Apply | Help

NOTE
The internal fuel capacity (Int Fuel Cap) value of
2517 is based on the main internal fuel cells. If
the internal Aux. tank is installed the 2517 value
would be changed to 3438.
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Step 7. Conduct a map recon, and plan the route from takeoff point to destination.

NOTE
This step may be conducted
concurrently with steps 1-6

Prior to conducting a map recon, verify that the default aircraft configuration in CFPS is
the AH-64A T700-GE-701. Verify that default departure location is Salt Lake City.

Insert the North West USA Map Data CD. This CD provides total map coverage from
Salt Lake City to Fairchild AFB.

Launch FalconView; note that the STTO is located at Salt Lake City, Utah. The CFPS
title bar displays the name “ROUTEL.RTE,” which indicates that this is a new route.

I.- [ amibeait Fllﬂlﬂ F'I.':ru':ir'u_] Softeare |Fl|'l|l'll-'1 H'FI

@ Pl Premission Edt Seach Jumpoit Fows Miew Tgok lindow Help =1=] x|
RIS B x| Elalz w2l wlvihio| e w4

a1 A0 A AS
[EALT LAKE Oy a1l 5779
-EFHIIIJIEUHTEI N
Ready [AHEAS [TPOOGE 70T [PLANALT | WUM I

For a preliminary estimate of the
distance and direction to be flown, select
the destination as the next route point
from the STTO. Select the “Range
Bearing” icon (right-most icon) |:|
on the FalconView toolbar, then

select the start and arrival points for
distance. This action provides a quick-
glance at the length of the route.

However, be cautious of straight-line
distances; there may be quite a
difference in distance between the
straight line route and the planned
mission route.

Page 64 of 96



The approximate straight line distance between the two points is 476.5 NM with a true
course of 331°. Based on the distance and the aircraft configuration, the aircrew should
plan to refuel at some point along the route.

After a thorough map analysis using
a 1:250,000 JOG-A the mission
route is planned. A TIROS (4 Km)
map is used here (see map on right)
to display the route.

The route includes a total of 8
turnpoints. The departure location is
defined as turnpoint #1 and the
destination (Fairchild AFB) is
defined as the final turnpoint #8.

FalconView automatically transfers
route data to CFPS. The figure
below (CFPS) displays the
turnpoints in tabular view. Each
turnpoint in CFPS defines a
turnpoint on the map.

{m Comhbat Flight Planning Software - [spokane.ste]

£ Fle Premission Edt Zearch Junpani Fose Miew Tgos \Window Help

A @|S(0 M ] Bl B lvno] el

1 HELCIMMW Med4543 4230FT M TG
EALT LAKE CITY w11 5778 1368

3 Ma13E SAFFETA0T

W14 R 1482

K H44 1682 |[238F (1107 |200a
[eAit 1263 (164 ]

T Ma54348 wunk 1107 2004 +15C
W16 BIT 16.RE

4]
i BOUTEY.. (B spokane
Fiady BHEAAT7D0GETT]  [PLANALT [ UM | 4
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Airspeed (110T) and altitude B

(200A) are based on the w! ] Bl 5] - indnim] s | T _

preset values defined in the
CFPS System Admin
Premission Data dialog box.
Elevation values are based
on DTED data at the
specified turnpoints and are
automatically transferred to
the appropriate elevation
value fields. Temperature
values are calculated based
on the DTED elevation and
temperature lapse rate.

However, wind values must = = e e

be provided by the user. s EHCATTRGETHI PO |

Note the temperature for each turnpoint. CFPS uses a value of +15° C at sea level on a
standard day as the baseline temperature. Turnpoint temperature values are calculated
using a standard lapse rate of 2° C per thousand feet. For example, the elevation at
Salt Lake City is displayed as 4224 ft. Using a temperature lapse rate of 2° C per
thousand ft. an increase of approximately 4000 ft. from mean sea level decreases the
temperature by 8° C., which reduces the temperature from +15° C to +7° C. However,
the weather forecast reflects a Temp of +30C, which should replace the +7° value.

NOTE
DTED elevation data is not available for all areas.

Elevation data is not available for turnpoint #6 and #7. When DTED elevation data is not
available CFPS automatically enters the baseline temperature value (+15° C). A map analysis
must be conducted to determine the elevation values for turnpoints #6 and #7. The resulting
values should then be inserted.

Temperature values must be
based on forecast weather.
Review the weather data
and update the temperature
fields. In addition, enter wind
information in the wind

fields.
Description information can e
be added to each turnpoint. R B SR TR
Descriptive information helps :
to identify the turnpoints as SRR et g
= ] IE] ", [
you fly over them. B s e (o :
i I
" Bk
Mask SN TTBGE TR PLGNALT | A
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Single letter asterisk codes may appear in the Turnpoint column, depending on the
event(s) happening at each point. Multiple events (up to 5) can be performed at any

turnpoint. The following list (G Cvinbsat Fyinl Plasiy Softars - [Siroharm e
defines the letter asterisk IS Yomlter. - N (Sl Syt Vi Ay ol - =&z
codes. Al msin] m < Bl | o] i) i -
il e e Al Al ol Gl el R
D- Drag Change Y TALT LAKE OTY W H 57T 11{ :ﬂ I
d - Gound/Maritime Delay MATMEL ST
f - Percent fuel flow increase il Bl Bl e
H - Rotary Wing Delay ( PRI
M - Manual FPM mode setting WiTT iz TEIE
m - User defined manual leg
R - Serpentine leg ! L) Lo
S - Store/Cargo change iy | | T P (T
| FaFCHD A BAir A [TTE | TR
i | M
i Socrw ke
Rawk sl [T OGHGE TEL) IPLAH ALT L]

Step 8. Evaluate the Fuel Requirements.

'.P Fismasison - Spzlem Adminesialion

Prior to determining which points to designate Corfiguation. Fuel | Acule | FOB/RES | Divert | Fight Modes |
for performance calculations you can conduct a

preliminary CFPS route calculation to get an

idea of the time required to fly the mission, the phcoFud: [T Flowlsesse [0

distance, and the fuel required.
=2 o ChimbvTiascenl =
. . Iinirm Fusd ; |JU Abbude Dt |eJl'.lf.l
CFPS provides two fuel calculation methods. i

One method (no checkmark) terminates the BecorsgFud: [T Fuel Tup=: |75 ]
calculation at the point prior to fuel starvation

while the other (w/checkmark) calculates the [ Alow Hegative Fuel Comgutaions

entire route by allowing negative fuel

computations. Refusl Dptior: [Fecere |

You, as the mission planner, want to know how

much fuel will be required for the mission and
the point where the aircraft will reach fuel [0k | conesl | oo | Hew

starvation (good information for planning the
location of a tactical refueling point). You place a checkmark in the box.

NOTE
The status of the checkbox for the “Allow Negative Fuel Computations”
option is based on the last way the option was selected for ANY aircraft
in EITHER System Administration or CFPS Premission. There is NO
default in System Administration for this value. The option must be set to
the desired state in CFPS Premission.
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NOTE
Negative fuel burn rates are calculated using the “manual” mode in
PFPS. The resulting fuel burn rates are approximations of the fuel burn
rate.

Before you calculate the route, you should verify that the Premission dialog box has
been updated to reflect the mission T/O weight and the Total Drag.

Press the Premission icon on the CFPS toolbar to display the PFPS Premission [E]
dialog box. A review of the values in the Total Drag, Total Store Wt, and Total

Weight confirms that the changes have been made. You are now ready to calculate the
route.

Press the Calculator icon the CFPS toolbar. ﬂl

A review of the calculations indicates that the aircraft will run out of fuel between
turnpoints #4 and #5.

{m Co rnlul Fhight Planning Softwase - [5pokane leelite]

Fl= Premission Ecdk Seach Tunponi Foute View Tpols ‘Window Help ==l =]

_|_|_|_|_|M=I'=rﬂ~ B el mwen sl o wvimlo| el 6 -

1 ET HELC AR Medd454d  q224FT

EALT LAKE CITY W11 5718 13«8 annn 0 W 0000 oo F b

RDLINT SWE W4 3552 1458 L U R O k) 150 1425

4 Il [M4zsEas  |zeETF 1107 [mos  [v32C FE MeSRIS #2 &35
‘R RIVER [ra1s 2335 isae NLmo S I 0EM T 2

3 N&siSED  J3FTI0T 2004 530 397 el LREE toeg
RORWERINT  WHAT 1269 16.0E I 000 300 DIAT4S EE=R -500

T N&54985 3000FT 1107  200A +BC 357 D+Z+H 203 Iz
RR-RD T W16 ME2 {6.TE \ME 1000 360 05O0X03 5204 -2205

‘1‘ ‘ I'|

BHEWA TT0GETH]  (PLANALT [ MUM | &

)

The route calculation resulted in a final fuel status of —2854 Ibs. Therefore, the amount
of fuel required to fly the route is 5371 Ibs. (2517 + 2854). Adding an additional 20
minutes of flight time at an approximate fuel burn rate of 1000 Ibs./hr increases the
amount of fuel required by 333 Ibs. The approximate amount of fuel required to support
the mission is 5704 Ibs.
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Because of the ease of use and flexibility

of PFPS the ability to conduct “what if”
options can be accomplished quickly and
accurately. Before deciding where to
refuel you conduct a map recon to
determine the options that are available in
the vicinity of turnpoint #4.

The map recon shows that Mountain
Home AFB and the Boise Air Terminal are
possible options for refueling. You

relocate turnpoint #4 from its original
position to each of the alternate locations
and calculate each option. The Temp
values are not changed at this point.

H:FJ

As each of the optional turnpoints are defined you change their Temp value to +30C before
initiating the calculations. The Mountain Home AFB option increases the total distance by 2.6
NMs. The aircraft will have 407 Ibs. of fuel upon arrival at turnpoint #4 and will require an
additional 2851 Ibs. after the 407 Ibs. are burned.

‘. T [Naa0262 [2906F [1007  [2006  [+30C  [S06)0 G a8wss a0 1me
[MOLHT AN FOM W15 5295 [15.6 [0 8% 31 0xaese 2481 a7
5 MAL1SA2  ZIBNFTHIOT 2004  +3C M0 OD+Sdeld GBI and.
ROENVERINT  WI1T1268 1608 D 1000 WT DA1EE y 487

T MdE 4955 00OFTH10T 2004  «36C 352 Ode2iedt 03 T F
RRAFD BT WI1E 352 16.7E 0015 1000 30 050130 5230 20012

L L]
4 WS, 433386 [a671F [110T  [maa  [+a0c  BOEOREERES S0 1270
L EIERIGRIt] [ 16 1337 |15 BE FAOID BEZ 33 (2422 TeS 155
5 W44 1582  235FT10T  200A  +33C 285 0035403 &00 564
RO-RIVER T WwWA1712683 1606 2TN10 1000 233 0F17I2S 364 429

H4C 4585  3000FT 1107 00w *26C 352 D=
WIHE3RSE 167TE SMHS 1000 380 OSEAa3

403
58

RR-RD: NT =234

The Boise Air Terminal option does not increase the total distance but it does decrease the total
amount of fuel burned by 71 Ibs. (5371 — 5300). The aircraft will have 155 Ibs. of fuel upon
arrival at turnpoint #4, not quite enough for a 20-minute reserve.

After an analysis of both options, a decision is made to refuel at Mountain Home AFB. Upon
further review, it appears that two refueling points will be necessary.
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The following changes are made to the route: 1) turnpoint #4 is moved from its current
position to Mountain Home AFB. 2) turnpoint #6 is moved slightly to the northeast to
the Lewiston Nez Pierce County airport.

Refueling at Mountain Home AFB. The calculated route (previous page), using
Mountain Home AFB as turnpoint #4, indicates that the aircraft will land with 407 Ibs. of
fuel. Thus, the aircraft can only take an additional 2110 Ibs. (2517 — 407).

[

"B

3 Chit
=

Pt [l il Jorpi Bas

Fuel can be added using

Lphi eite Hal

different methods in CFPS. For  assmisin| mi = =
this exercise we will use a R/W % Yt
Delay point. Place the cursorat [ . g
any location within turnpoint #4 I
Mo Fighl Wi

and left-click (row should be ’
highlighted). From the main . - . e o
menu bar, select and press the '
Turnpoint option. From the
available options, select the R/W

o [ by
P BT
il I AT

i M G| O | T (AR Eowire |0 | ues alel
T

Delay, followed by the Create P e 'f"?_h: - O
option. The R/W Delay tab in ] Vo e L
the PFPS Point Editor dialog DOX e mee R B
should be displayed. T ,“,T A

T AP Dahs  Talsl
For planning purposes, figure 45 3 :: 3_:,: ,': :
minutes for refueling (shutdown).

Enter the value 00+45+00 in the
Hover Time field. Change the
Mode field to “Shutdown,” add the
value 2110 to the Ibs. field.

+ PFPS Point Edior - spokane hom noz

Note that the Drag and Store Weight information  Genesl| o | Tun [FS70SEY e | GED | wese %]
is carried forward from turnpoint #1. Press the T Y [y
Apply button followed by the OK button. An *H Hves Taep | 00+25.00 ||| Ff2110 e
should now appear in turnpoint #4. Huowvesround Operstions
Foe |-_'.|-.|,lu.;.|.-.--. ﬂ it Oplore I
NOTE i el A
If the value in the Ibs. field, added to Bl [2merT Hoves Configueslion Change
the fuel on board, exceeds the P& [T AAdT Deta  Tod
capacity of the main internal fuel cells Tenp [F3L Dug [ oo 41500
the value entered in CFPS will [ |Stoewieight™ [0 | e
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main internal fuel capacity (without
aux. tank). Pom [T [0 | Caoest| o | gue | e |

Page 70 of 96




Plan on adding 2000 Ibs. of fuel at Lewiston Nez Pierce. Use the same R/W Delay
method for adding fuel. The aircraft will be shutdown for refueling for 45 minutes.
Change the Temp to +34C. Press the Apply button, followed by the OK button. An *H

should now appear in turnpoint #6.

Step 9. Final Verification of Data Inputs.

Prior to conducting the performance calculations you should conduct a final review of: 1)
all changes to the baseline configuration (fuel, total stores weight, drag, etc.), 2) CFPS
turnpoint values (Temp, wind, elevation, etc.), and 3) the desired FPM values (e.g., Dual

Engine 30 Min., Anti-Ice, etc.) for the turnpoints.

a. Changes to Baseline Configuration.
Conduct a final check to see if the required

+ PFPS Point Edilos - Spokane Feel

changes to the aircraft configuration were Tuanpairt Conligusaion Mﬂmu'
entered correctly. Remember, the baseline Ire? Dala_ AL
configuration includes the left and right side Drag [~ 00X Pl ——
stores pylons plus a Hellfire missile launcher Simwegh: T [0

on each side (loaded with 4 missiles each). foc = Incmase T by he Doty Quse [0 <]
The addition of two stores pylons plus 19 tube L HH MM 55
rocket launchers increases the drag by +1.9. Clock Tme: | s =

You can reverify the drag value you entered I ErableClock Tme [ Resst Hack Tive
under the Misc. Tab in the Point Editor for TP Miriamum 5 sl Alitie Fuel Flom

#8. Place the cursor in value field in side [on [ PitMsa | Rlncesse o
turnpoint #8 and left-click. Press the |£|

Background Detail (Point Editor) toolbar icon

and verify that the Total Drag (1.9) and Stores ~ put: |8 ﬂ gk || cancel] | Coc | Hep |

Weight (2186) values remain as entered.

Conduct a final check to ensure the correct refueling information for turnpoints #4 and

#6 was entered.

b. CEPS Turnpoint Values. Turnpoint information was automatically inserted into
CFPS as you planned the route in FalconView. Verify the turnpoint elevations, wind,
and temperature values that you previously entered for correctness. Check to ensure

that the descriptions for each turnpoint are adequate.

c. Desired FPM Inputs. You are just about ready to calculate the CFPS route. Have
you thought about how you want the FPM mode values set for the calculations? Before
you calculate the performance values you should check to see if the operating limits are

correctly set in CFPS.

Other important items to check are the Rate of Climb and Rate of Descent for the Climb
and Descent modes. Also, since the default value for most “power losses” (e.g., Anti-
Ice, De-lIce, etc.) is the OFF position, you should be careful to check that they are
turned on and accounted for (power-wise) if they are needed for the mission.
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WARNING

Flight into areas that require the Anti-Ice or De-Ice should be

considered during the mission planning session. Failure to turn

these on in PFPS will cause pilots to think the aircraft is more
capable than it actually is

For this exercise, you decide to use the “Dual Engine 30 Min” limit for the departure,
turnpoints #4 and #6 (after refueling), and the arrival point (TP #8). The “Dual Engine
Continuous” limit is used for all cruise turnpoints.

NOTE
The FPM Operating Limit default setting for all
turnpoints is the Dual Engine Continuous limit.

Using the Background Detail (PFPS Editor) button on the CFPS toolbar, select the

FPM tab on the PFPS Point Editor page, then select the Inputs button for the Cruise @
row. This will take you to the FPM Mode Inputs page. Check the Operating Limit value

in the Change Value box.
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Remember, the CFPS FPM default value is Dual Engine Continuous. Press the pull-
down menu and select the Dual Engine 30 Min limit, then press the OK button. In the
PFPS Point Editor display page, press the Apply button, then the OK button. The Dual
Engine 30 Min value is now set.

Using the Point # pulldown buttons on the PFPS Point Editor page, select each of the
designated turnpoints to be used for performance planning and verify that the desired
FPM mode values have been set.

Step 10. Calculating the CFPS route. You are now ready to calculate the CFPS route.

a. Route Calculation. Select and press the Calculate icon on the CFPS toolbar. Turnpoints
#4 and #6 now show two additional rows. The first row displays the R/W delay point with a 45-
minute delay while the second point displays the amount of fuel that was added.

L Combal Flight Placsing Sallvang - [fpakans hom mer ili]

: Semch Tunpod Foae Yiem Tools  windom

Al SIE] Bl ) e wlo] s o) el 4

1 =13 HELC I2ms HaD 3643 ao&FT
SALT LAKE Y w11 577 134E A0 o EL e ) og =17

k] M4 3451 SEITFFT 10T 2O0A #ITC 169 DwES+ED S8
BDOWT SWW-RE W14 3832 1458 SH0 85 IR0 Disse i T 43
Furver W430262  2EGEFTOT 54 *30C 355 DOwdseld og o
WSS 153E 0 e iass o LR A0F

] Hak 1582 2EFTI0T WA L S (CR L L e 1
R EWEREBT YT 1263 16DE SN0 as 07 MMz i i 13
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il spokane ha |
Raady AHBATTOGENT  FLANALT | M| |

NOTE
The Calculator icon can be pressed either from the PFPS Point
Editor R/W Delay tab dialog box or from the CFPS toolbar.
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The total route distance is 588.2 NMs. Based on the current plan, the mission will take
a total of 7 hrs. 11 minutes and 51 seconds. A total of 5332 Ibs. of fuel will be required
(2517 — 407 + 2517 — 421 + 2421 — 1595 + 333).

b. Information on CFPS FPM Mode values. By default, the first turnpoint in the route
uses the FPM Cruise inputs. The inputs used for the CFPS FPM mode calculations are
from the point you are flying toward.

) 4 PFPS Point Editor - Mission !IEIE
By default, cruise legs are
generated from point to point along Gereral| Cale | Tum  FPM | GED | Misc | Fuel | addrt]
the route. If there is a “significant”
altitude change (in this case, 2000 inds:
ft. or more), then a calculated climb ClnbDescentwinds: [
or descent leg is inserted. :
— Flight Modes;
] ] Apply Climb/Dezcent Mode

If the final altitude of the next when Altiude Changes By : 2000
turnpoint is greater than the initial

. . . —— Climb ; |Standard T Inputs ...
altitude of the previous turnpoint, - G =l M
you will see a level off point and the Cruise : |Standard | (e
two legs will consist of a climb Descent : [ Standard =] nputs .|
calculation followed by a cruise
calculation.
If the final altitude of the next Panttt [ =] 0K | Canesl| b | cae | Hep |

turnpoint is less than the initial
altitude of the preceding turnpoint, you will see a cruise calculation followed by a
descent calculation.

Using 2000 ft. as the “Apply Climb/Descent Mode Altitude Changes” difference
threshold will tend to reduce the number of leveloff and descent points. Subsequently,
reducing the altitude threshold difference (e.g., 500 ft) will tend to increase the number
of level off and descent points.

Using the figure below as an example you will note the following:
The elevation between turnpoints 1-2 decreases by 77 ft. (4224 to 4147).

The elevation between turnpoints 2-3 increases by 1230 ft. (4147 to 5377).
The elevation between turnpoints 3-4 decreases by 2381 ft. (5377 to 2996).

Turn Pt Type Fix/Point Latitudle Elev Aspd ARitude Temp MH Leg Time Leg Dist Leg Fuel
DTD Description Longitude MY Bank  Wind FF MC Clock Time  Total Dist Total Fuel
1 =T HSLC 32w M404643  4224FT 4224 h +30C 319 00+00+00 0o ]
SALT LAKE CITY W11 5779 134E 2700010 0 319 00o00:00 0.0 2517

3 Ma413451  S37FFFT 1107 2004, +27C 269 00+35+33 923
RO IMT. SW-RE W14 2532 14.5E 270010 g34 20 011359 125.0 1423
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The altitude change
between turnpoints 3-
4 is in excess of 2000
ft. Normally, this
difference would result
in a cruise calculation
followed by a descent &
calculation. However,
because the route to
turnpoint #4 is based
on a serpentine leg it
does not initiate a
climb, level off, or
descent calculation.

1 ST RSLC 3R M40 4643  4224FT 4224 +30C 319 00+00+00 0o 0
SALT LAKE CITY W111 57.79 134E 2o o 313 000000 0.0 2517
3 M 41 34.51 S37IFT 10T 20048 +27C 269 00+53+33 928 a0
_> ROCINT. SW-NE - W14 2532 14.5E 27010 854 270 011358 126.0 1423
4 HRALIC A, M43 0262  |2996F [Mid 2004 +80C 303 00+04+46 4.3 a0
RACLMTAIM HOM 1115 5235 |15.3E 632 308 02E016 2338 b=

The figure above depicts a calculated route between turnpoints #1 and #4 where the
serpentine leg between turnpoints #3 and #4 has been replaced with a straight leg.
Note that a descent point now follows the cruise calculation. Whether PPC retrieves the
additional inputs from the Climb, Cruise, or Descent Inputs in CFPS depends on the leg
type as you approach the next route point.

NOTE
Typical mission profiles require the AH-64A to fly at low altitudes for
entire missions and the altitude changes from turnpoint to turnpoint
are usually minimal. Therefore, altitude changes may be considered
as instantaneous for planning purposes.

Step 11. Designating Turnpoints for PPC Performance Calculations.

The next step is to conduct a route assessment to identify the turnpoints to be used for
performance calculations. Based on the assessment of the planned route you designate
the following turnpoints (TP):
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STTO: Departure (D) e ™ HOME l.—"'“‘""-'-
TP #3: Cruise & Cruise Calculator (C, F) 3¢ ":'j =) POCATELLD |

TP #4: Hover Calculator (H)
The letters to the right of the ;

TP #8: Arrival (A)
designated TPs above (D, C, F, H, A) r
ﬁ =T i

are used in the PPC route page to
identify the type of calculations to be P
performed by the AH-64A T700-GE- } 10835
701 FPM. i‘tj

.I

The figure to the right depicts three of  “F | =
the TPs to be used for performance &' i
planning. 1

b | oo
Departure performance information "

K
Pfa;[l 15
(STTO) is required to determine if you
have sufficient takeoff and OGE hover power for the flight (OGE hover power required
at this location). When the PPC program is connected to CFPS this information will be
inserted into the Departure section of the PPC card.

W fi
1

!_ .
““: %
2 .

--.1||r1|

=ma

TP #3 was selected because of the higher elevation that must be traversed enroute to
Mountain Home AFB (5377 ft.). You want to ensure you have sufficient power to
maintain 110 knots true airspeed through the higher terrain.

The Cruise information will be inserted into the Cruise section of the PPC card. Cruise
Calculator information is desired to obtain additional performance information.

Mountain Home AFB was selected for Hover Calculator performance information to
show the additional information provided by this page and, since the aircraft will be
refueled there, it provides good information on the power available after refueling.

TP #8 is the final destination. As such, the performance calculations will be inserted
into the Arrival section of the PPC card.

Remember, Hover OGE power is required upon arrival at the destination. Hover OGE
information is available in the Arrival section.

NOTE
The ability to conduct ‘what if’ performance planning can be accomplished
quickly and easily. A good map recon, coupled with careful performance
planning, can aid the overall mission planning process. You can quickly
determine what you can and can’t do based on the performance calculations.
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Step 12. Connecting to the PPC program.

The next step in the process is to connect the CFPS route to the PPC program. This
task is accomplished by pressing the TOLD button on the CFPS toolbar. Pressing the
TOLD icon launches the PPC Program.

l:i Combat Flight Planning 5 oftware - [spokane hom nez_rte]
@ File Premizzion Edit Search Tumpoint Boute Yiew Tool: ‘Window Help - |5‘ |5|
2|35 B | 2]k =]
Turn Pt Type Fix/Point Latitude EIwTA:p:l Altitude Temp MH Leg Time Leg Dist Leg Fuel =
DTD Description Longitutle Bank  Wind FF MC  Clock Time  Total Dist Total Fuel
WSLEC 32RW M40 4543  4224FT 4224 +30C 318 O0+00+00 o0 0
SALT LAKE CITY W11 5779 134E 270010 38 00:00:00 2517
M4 3451 S37TFT 10T 2004, +27C 00+5:5+33 928
RO IMT. S-ME - W14 2832 14 5E 2700 854 20 011=59 12810 1425 -
4| | B
e zpokane hu:u...l
Ready |4H-E44, [T 700-GE-701) |PLAM ALT ML | 4

As depicted on the right, the = Am s rwee < ——_______________________________’w=A|

B BT Lem dee

active FPM is the AH-64A A =T E I L d - e 7
(T700'GE'701) ;:. I EE PR BN dear E ~eep

Tip: the PPC program
automatically connects to
CFPS when the PPC option
“connect to active route on
application startup” is active
(as in this case).

Tip: there are two
indications that the CFPS
route has connected to the
PPC program.

1. “Disconnect”
icon on toolbar
is active.

[

2. Input fields are color-coded
the same as the PFPS input N
color.
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NOTE
In the Options dialog box (under PPC — Main Menu) if the “Auto-
designate departure, cruise, and arrival route points” option is active the
program will automatically designate the STTO (#1) for Departure and
Cruise calculations and the final turnpoint (#8) for Arrival calculations.

In this example, the Auto-designate option was turned on. Turnpoint #1 was designated
for Departure and Cruise calculations and turnpoint #8 for Arrival calculations.

Upon connection to CFPS the PPC program retrieves data for calculations. Specifically,
PA, FAT, GWT, and TAS data are extracted from CFPS. The PPC interface locks all
available data from CFPS (cannot be altered) on connection.

NOTE
The transfer of data between CFPS and the PPC program is a one-way
process only. The PPC program extracts data from CFPS. Data is never
passed from the PPC program to CFPS.

CAUTION

The PA values that PFPS uses do not correct for daily anomalies in barometric
pressure. PFPS provides the altitude of a particular routepoint, which is only equal
to a “corrected PA” at standard atmospheric conditions.

To calculate using the corrected PA, disconnect the PPC program from CFPS once the
calculated route values have been extracted. The PPC program was specifically
designed to maintain the extracted values after disconnecting to aid performance
planning. Simply change the PA to the correct value, press the Tab key, and then press
the calculator icon.

WARNING

Attempts to manipulate the elevation and/or altitude values in CPFS to obtain a
corrected PA value should be avoided. Changing elevation or altitude values may
impact other mission planning attributes provided by PFPS. For example, the Route
Analysis Tool uses time and altitude to conduct analyses for route deconfliction.
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Step 13. Designating Turnpoints in PPC.

The next step is to designate the turnpoints to be used for performance calculations
(defined during the route assessment). If not displayed select and press the “View Route” | &=
button on the PPC toolbar. This action displays the Route page.

= PPC - FFPS . AH B4 [TT-GE-701)
[la PPC ew Help
|# @ [~Em% - 0EBYO 5 |[& N & | Fresmmesesm =
L - FiniPadin : : Illl'- Cake PRLC
e
hewer VEE
yET
e e
e
L W

TP, Fix/Point, Description, and Calculation status information is passed to the PPC
program from CFPS. Designation status (PPC) information is strictly handled within the
PPC program.

The Route Page below depicts the Route page with the Departure [D], Cruise [C], and
Arrival [A] points automatically designated.

Five designating PPC values are available: 1) Departure [D], 2) Cruise [C], 3) Arrival [A],
4) Hover Calculator [H], and 5) Cruise Calculator [F]. To designate a turnpoint simply
right-click (mouse) within the desired row and the designator box will be displayed.
Checkmarks to the left of designator values imply that these values are currently set for
that row. To delete the current designator value simply select the value and click, or
select a different row and select the desired value. Note that the turnpoints have been
calculated in CFPS.

&g FPC - PFPS.AH-EAA [T700GE-7O0)

Eie EFC Yew Hee
RS- E R -A eI YW s =

v Departure
v Cruize
Arrival

Hover Calzulator

Cruize Calzulatar

Fleady LI
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Only five designator values may be set at one time. For example, if you want to use the
Cruise Calculator at two different turnpoints you must select the first turnpoint, conduct
the calculation, then select the second turnpoint and do the same.

Calculate the CFPS route before conducting performance planning. This action will
ensure the correct values (gross weight, etc.) are transferred to the designated

turnpoints.
WARNING

Connecting a non-calculated CFPS route to the PPC does not

transfer the gross weight data to the PPC. Although the PPC gross
weights will be color-coded dark blue (signifying the value has been
passed from CFPS), the displayed PPC gross weight values will be
the values that were already there.

The Route page displayed below reflects the designated turnpoints identified for
calculations during the map assessment. Note that the turnpoints have been calculated
in CFPS.

 Lia! Fr S -iAaa, |1 Ai-Ek -0l |

Step 14. Calculating the PPC page.

You are now ready to initiate the calculations at the designated turnpoints. Press the
PPC button on the toolbar to display the PPC page. Verify that the correct
turnpoints have been inserted for the Departure, Cruise, and Arrival sections
(Departure — Salt Lake City, Cruise — Rd.Int.Sw-NE, Arrival — Fairchild AFB). Press the
Calculator button on the PPC toolbar (results presented on the following page). The
Warnings button on the toolbar is now visible. You now conduct an analysis and
determine the following:
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The Departure, Cruise, and Arrival sections were not calculated with the correct PA.
However, you conducted a calculation with the correct Departure values at the
beginning of this exercise and based on a review of the results, you determined you
have sufficient Hover OGE power for departure.

The Cruise PA value (5577) at TP #3 is based on the turnpoint elevation (5377) added
to the aircraft altitude (200 ft. AGL) over that point. Based on the weather forecast and
the barometric pressure in the local area the PA at turnpoint #3 is approximately 5150, a
difference of 427 ft.
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A review of the cruise calculations indicates that the aircraft has single engine capability at the
higher PA based on the use of the ‘Single Engine Contingency’ limit for cruise flight. A new
calculation at the lower PA is not required. However, a new calculation will be conducted for
discussion purposes.

The Arrival section needs to be recomputed using the correct PA (2200 vs. 2662) before any
changes are considered. A review of the current calculations indicates that the aircraft will not
have sufficient power to hover OGE upon Arrival at the destination at the higher PA. The
predicted hover torque for OGE is 83% while the Max. torque available is 81.
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Because the Arrival section requires recalculating, a decision is made to recalculate all
three sections with their correct PA values. The PPC program will be disconnected from
CFPS, the correct PA values will be inserted, and new calculations will be initiated.
However, before disconnecting, check the Additional Aircraft Inputs page to verify that
the correct FPM Dual Engine Limits were used in the calculations.

A check of the Additional Aircraft Inputs page indicates that the values were not applied
in CFPS. The Departure and Arrival leg FPM values were not changed. It is apparent
that the Apply button was not pressed each time an FPM limit was changed. This error
enforces the rule of rechecking the values before initiating calculations.
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Disconnect the PPC program from CFPS by pressing the Disconnect icon on the toolbar.
Two ways to verify that the PPC program has been disconnected from CFPS are:

1) the color of the input fields change color (no longer dark blue), and 2) the three section title
bars no longer display the descriptions of the turnpoints.

The route has been disconnected and the Additional Aircraft Input values have been changed to
their correct settings. The Enter key, up/down/ arrows, left/right arrows, and clicking the mouse
to another cell are all valid ways of finishing input in all calculation pages and the Additional
Aircraft Inputs dialog box. One other method of finishing input is by clicking the calculate button
on the toolbar. However, this method is not doable in the Additional Aircraft Inputs page.
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WARNING

A failure to verify the correct FPM values in the Additional Aircraft Inputs
dialog box prior to conducting performance calculations can have a
dramatic impact on mission related decisions.

The PPC Page calculations are displayed below.
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NOTE
If the same values are displayed for power available and power required, yet a
warning message is provided, it indicates that the power required is slightly
greater than the power available.

A review of the Departure values confirms the initial performance analysis. Sufficient
power is available for Hover OGE.
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Based on the lower PA, the Cruise performance capabilities have improved.
Specifically, the TAS for single engine #1 has improved from 46 to 49 while the TAS for
single engine #2 has improved from 108 to 110.

The Max Allowable GWT - single engine has improved from 17130 to 17429, an
increase of 299 Ibs. The increase of 299 Ibs. might be sufficient to justify jettisoning the
expendables if an engine failure occurs.

A review of the Arrival calculations indicates that sufficient power (to include Hover
OGE) will be available upon landing at TP #8.

The next calculations to be conducted will be in the Cruise Calculator page. This page
provides additional information about cruise performance that is not available in the
Cruise section of the PPC page.

Press the Connect button on the toolbar to reconnect the PPC program to CFPS.
Verify that the PPC application is reconnected to CFPS. Press the Route view =
button on the toolbar.

In Route view, left-click in row three (TP#3), when highlighted, right-click and select the Cruise
Calculator option. Press the “View Cruise Calculator” button on the toolbar to view the Cruise
Calculator page. Verify that TP #3 information (RD.INT.SW-NE) is located in the title bar. You
now have the information you need to conduct the calculation.
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At this point, disconnect the PPC program from CFPS. Replace the value in the PA
field with the value 5150, press the Tab key, then press the calculator button on the
toolbar.
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A review of the calculations indicates that sufficient power is available for dual engine
flight, but the VTAS and the Torque Required for single engine capability are somewhat
limited.

s PPL - AH-GAA | TO0-GE-701)
Fin FPL Yww Hep

o B Bowm s e S W8T [B e Wy s |[anasas rronce. o I |
Irpiits )
Denfmult | ® Moramt | - FFPS vaus IER Dutpu: I & erirg: 1B
CRINSE CALCULATOR
A 80 FaT Fid T 18802
| pmmrm— 14
Tl Engres: Singia Engines:
ATFETF
Tofopss Feopined

Fuel Flow

Bzt Eneburanics Sk ogesisd [R1AE
Best Eangs Sropsed (L)
% Beat Range A opeed (HL1ES)
Ferwer Excmnd A mpesmd (#1005 )
Sz i LI S sreiied] (RS

Tor e &yadsbls

Wi Fighl Weeghl

By Erepesemc] (LIRS

Wi el (WLEST)

W Fale ol Cimb Arspeed [y (RLET)

Fleady HUK

The warning messages for the

Cruise Calculator page are
displayed on the right. The
messages displayed for Single #1
(1-2) and #2 (3-4) are the same.

Intdex Warning

1 Cruize Capahbilties -Single #1

Inzufficiert Torgue Available for Cruize st maximum torgue
Torgue Required (1011 = Maximum Torgue Available (101)

Warning message #1 & #3 both

mdlcate that the torque requwed Imput Gross Weight (15612) = Weight at meximum torgue
(101) is slightly less than the (15584)
maximum torque available (101). 2 Cruise Capabilties -Single #1
Indicated Airspeed (92) = Maximum Sirspeed @ Maximum
Torgue (92)

Although the values appear to be
the same (101), the torque required
is actually higher, but appears to be
the same value due to rounding.

3 Cruize Capahbilties -Single #2

Inzufficiert Torgue Available for Cruize st maximum torgue
Torgue Required (1011 = Maximum Torgue Available (101)
Imput Gross Weight (15612) = Weight at meximum torgue

(15554)
NOTE ) Cruize Capahbilties -Single #2
Messages that display the same Indicated Airspeed (92) = Maximum Sirspeed @ Maximum
Torgue (92)

information for both single engines
indicate that they have equal ETF
values. Engines having different
ETF values will not necessarily
display the same messages
(different power capabilities).
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The warning associated with the
VTAS field is displayed to the right.

The message states that the
indicated airspeed (92) is slightly
greater that the maximum airspeed
allowed at maximum torque.

The warning messages associated
with the single engine #1 field are
displayed to the right.

It appears that the torque available
is slightly less than the max torque
available. It also provides the same
message on indicated airspeed as
discussed above.

The warning messages for the
single engine #2 field are the same
as those for single engine #1.

The final calculations to be conducted will be in the Hover Calculator page. This page

Indlex

Warning

Cruize Capahilties -Single #1

Indicated Airspeed (927 = Maximum Airspeed @ Maximum
Targue (927

i Warnings

Index

Warning

Cruise Capabilities -Single #1

Insutficiert Torgue Available for Cruise st maximum torgue

Torgue Reguired (1017 = Maximum Torgue Available (1017

Input Gross Weight (132612) = Weight at maximum torgue
(13564

Cruise Capabilities -Single #1

Indicated Airspeed (927 = Maximum Airspeed @ Maximum
Targue (92

i Warnings

Index

Warning

Cruize Capahilities -Single #2

Insufficient Torgue Available for Cruise st maximum torgue

Torgue Feguired (1017 = Maximum Torgue &vailable (1017

Input Gross Weight (15612) = Weight st maximum torgue
[15554)

Cruize Capahilties -Single #2

Indicated Airspeed (92 = Maxinum Lirspeed & Maximum
Taorgue (92

provides additional information about hover performance that is not available in any

other performance section.
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Press the Connect button on the toolbar to reconnect the PPC program to CFPS. Press
the Route view button on the toolbar. In Route view, left-click in the ‘onload’ row of
TP#4. When highlighted, right-click and select the Hover Calculator option. Verify that
an ‘H’ is now displayed in that row.

Press the “View Hover Calculator” button on the toolbar to view the Hover

Calculator page. Verify that TP #4 information [2110 Ibs (Onload)] is located in the =
title bar. You now have the information you need to conduct the calculation.
75 PP - AH-64A [T700-GE -701) =l L.
Bl e HEYE 7R N % I-
Diiak (7 Mnaat [+ PFPS Vehe: B Ducu: IR Warning I

HEW B A LA F110 b | onload)

Disconnect the PPC program from CFPS. The title bar should display the words “Hover
Calculator” instead of TP#4 information. Switch to the Additional Aircraft Inputs page
via the toolbar button. Verify that the Dual Engine Limit row has the value “Dual Engine
30 Min.” If not, change it to this value and press the Tab key. Close the page, return to
the Hover Calculator page. The PA value of 3001 will remain for this calculation.
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Dual Engine - the results indicate that dual engine hover OGE power is available after
refueling at Mountain Home AFB. The percent torque required to hover OGE (90) is
less than the maximum percent torque available (95). The input gross weight (16704) is
less than the maximum gross weight OGE (17433).
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Single Engine warnings:

Sufficient hover power is not
available for either an IGE or
OGE hover.

The percent torque required
for an IGE hover (150) is
greater than the maximum
percent torque available
(106).

The percent torque required
for an OGE hover (181) is
greater than the maximum
percent torque available
(106).

The input gross weight
(16704) is greater than the
maximum gross weight for
both an IGE hover (13012)
and an OGE hover (11458).

Note that messages 1-4 for
single engine #1 are the
same as those displayed for
single engine #2, indicating
that they have equal ETF
values.

Step 15 Evaluate the Data.

' Warnings

Warning

Hover Capahbilities - Single #1

Inzufficient Torgue &vailable for IGE Hover at maximum torgue

Torgue Required 1GE (1500 = Maximum Torgue Available
(1061

Hover Capahbilities - Single #1

Insutficient Torgue Available for OGE Hover at maximum
torgue

Torgue Reguired OGE (181) = Maximum Targue Available
(1061

Hover Capahbilities - Single #1

Inzutficient Torgue Available for Hover QGE

Input Gross Weight (167047 = Maximum Gross Weight ©OGE
[11458)

Hover Capahbilities - Single #1

Insutficient Torgue Available for Hover IGE

Imput Gross Weight (16704 = Maximum Gross Weight 1GE
(13012

Hover Capabilties - Single #2

Imzutficient Torgque Available for IGE Hover at maximum torgue

Torgue Reqguired 1GE (13507 = Maximum Targue Asvailable
(1081

Hover Capahilities - Single #2

Imsutficient Torgue Available for OGE Hover at maximum
torgue

Torgue Reqguired OGE (1581) = Maximum Torgue Available
[10EY

Howver Capabilities - Single #2

Inzutficient Torgue Available for Hover QGE

Imput Gross Weight (16704 = Maximum Gross Weight OGE
(11433

Hover Capabilties - Single #2

Insufficient Torgue &vailable for Hover IGE

Imput Gross Weight (16704 = Maximum Gross Weight 1GE
(13012

Departure (TP#1): sufficient power is available for and OGE hover and dual engine flight.
However, there is not enough data to determine if sufficient power is available for single engine

flight.

Cruise (TP#3): sufficient power is available for dual engine flight. Sufficient power is not
available for single engine flight at a VTAS of 110 knots.
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Mountain Home AFB (TP#4): sufficient dual engine power is available for both IGE and OGE
hovering. However, sufficient power is not available for single engine flight.

Fairchild AEB (TP#8): sufficient dual engine power is available for an OGE hover upon arrival.

Step 16. Evaluate “what if” options.

The Commander has conducted a risk assessment on the lack of single engine capability and
has decided that the risk is acceptable for the mission. Since conducting performance planning
is quick and easy, you, as the planner, decide to conduct some “what if” planning to gain a
better understanding of the power requirements for the flight.

Departure: you decide to use the Hover Calculator page to get additional information. You input
the same values used in the departure section of the PPC page, verify the Additional Aircraft
Input values, then initiate the calculation (results below).
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File FFC Yew Hep
oo B em S o (B[R R (R S| M| & [an-Baa TTO0GE-TON) =]
Ingidts
Defead: [ 5 Manuat | - FrRsvisie B Oupu I Wanng B0

HOVER CALCULATOR

&TFETF

Torau Fagarsd (1)
P Flora [¥3E]
Towe Rsguiresd (C0E)
Fuied Flosw (003E)

Fuel Flow £3 Flighil il
ol Flirey B2 Gir e 1
AR Fusl Flaw

Tioroues & ymilaiobs

Mo Moreer WWsight 0GE
Wi Hosser 'Wasighl 1IGE

Feainty HUH

The Warning button is active, indicating that some fields have attached warning
messages. A review of the calculated values and the warning text messages
indicates that single engine power is not available for either IGE or OGE hover flight.
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A further review of the Warning
text messages indicates that the
input gross weight (16704) for
OGE hover is much greater than
the maximum gross OGE gross
weight (11041).

Removing the entire Stores
Weight (2186) would not provide
sufficient single engine power for
an OGE or IGE hover.

You then take the same
conditions and input them into the
Cruise calculator page and obtain
the following results (see Cruise
Calculator page below).
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Index

Warning

Hover Capahilties - Single #1

Imsufficient Torgue Available for IGE Hover st maximum torcgue

Torgue Reguired IGE (153) = Maximum Torgue Available (102

Hover Capahbilties - Single #4

Insutficient Targue Availakle for OGE Hover st maximum targue

Torgue Reguired OGE (184) = Maximum Torgue Available (1021

Hover Capahilties - Single #1

Insutficient Targue Available far Hover OGE

Input Gross Weight (16704) = Maximum Grozs Weight OGE
(110417

Hover Capahilties - Single #1

Insutficient Targue Available far Hover IGE

Imput Gross Weight (16704 = Maximum Gross Weight I1GE
(12538

Howver Capahbilties - Single #2

Imsufficient Torgue Available for IGE Hover st maximum torcgue

Torgue Reguired IGE (153) = Maximum Torgue Available (102

Hover Capahbilties - Single #2

Insutficient Targue Availakle for OGE Hover st maximum targue

Torgue Reguired OGE (184) = Maximum Torgue Available (1021

Hover Capahilties - Single #2

Insutficient Targue Available far Hover OGE

Input Gross Weight (16704) = Maximum Grozs Weight OGE
(110417

Hover Capahbilties - Single #2

Insutficient Targue Available far Hover IGE

Imput Gross Weight (16704 = Maximum Gross Weight I1GE
(12538

CRINGE CALCULATOR

FAT
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A review of the warning text : Warnings
messages for single engine
cruise capabilities indicates that

the aircraft can not sustain level -
Index Warning

flight at single engine capability.

-y

Cruise Capahilties -Single #1

Insufficient Targue Available far Cruize at maximum torgue

The percent torque reqUired Torgue Reguired (107 = Maximum Torgque Available (104
(107) is greater than the Input Gross Weight (16704) = Weight at maximum torgue
maximum percent torque (16288)
available (104)_ 2 Cruize Capahbilties -=ingle #1
Indicasted Arspeed (947 = Maximum Airspeed @ Maximum
Torgue (300

3 Cruize Capahilties -Single #2

The input gross weight of 16704
is slightly greater than the

Insufficient Torgue Available for Cruize st maximum torgue

Torgue Reguired (107 = Maximum Torgue Available (1047

Welght at maximum torque Input Gross Weight (16704) = Weight st maximum torgue

(16288). (16288)

4 Cruize Capabilties -Single #2
The Weight difference between Indicated Airspeed (94) = Maximum Airspeed @ hMaximum
16704 and 16288 is only 416 Torgue (S0)

Ibs. This is good information in

case an engine quits.

In essence, we now know that it would be possible to jettison just a few of the
expendables in order to sustain single engine flight. Lets conduct another Cruise
Calculation with some different values. Change the cruise TAS form 110 to 90 and
change the cruise weight to 16288.
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We now know that, when we burn 416 Ibs of fuel we will be able to sustain single engine

flight if we fly at a TAS of 90 knots.

Cruise: a final review of the Cruise
Calculator data for TP #3 indicates
that dual engine flight capability is
available but not single engine flight.

A review of the warning messages
indicates that the gross weight only
has to be reduced by 28 Ibs. (15612
—15584).

In addition, the torque required is
only slightly higher than the torque
that is available (101 vs 101).

An indicated airspeed of 92 knots
cannot be sustained at the max
torque available (92%).

Lets conduct another calculation
using a gross weight of 15584 and a
TAS of 100 knots.

+ Warmnings

Warning

Cruize Capahilties -Single #1

Insutficiert Torque Available for Cruize &t maximum torgue

Targue Reguired (1011 = Maximum Torgue Available (101

Input Gross Yeight (156121 = Wiight at maximum targue
[15554)

Cruize Capahilties -Single #1

Indicated Airspeed (92 = Maximum Airspeed @ Maximum
Targue (92)

Cruize Capabilties -Single 2

Insutficiert Torque Available for Cruize &t maximum torgue

Torgue Reguired (1011 = Maximum Torgue Available (101

Input Gross Yeight (156121 = Wiight at maximum targue
[15554)

Cruize Capabilities -Single 2

Indicated Airspeed (92 = Maximum Airspeed @ Maximum
Targue (92)

The results (displayed below) indicate that single engine capability will available shortly
after a little fuel is burned off at 83 knots IAS.
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A review of the fuel remaining upon landing at Lewiston Nez Pierce County airport
shows 421 pounds. Using 333 Ibs. as a minimum fuel reserve upon landing only leaves
88 Ibs. of fuel that could be subtracted from the amount taken at Mountain Home AFB.
Not enough to bother removing.

The PA at Lewiston Nez Pierce is the lowest PA along the route. In addition, the FAT is
among the lowest. You wonder if single engine cruise flight will be available upon
departing from Lewiston Nez Pierce. With a forecasted PA of 1100 you conduct the
calculations using the Cruise Calculator and obtain the following results (see below).
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Both dual engine and single engine capability will be available upon departure from
Lewiston. The gross weight of 16608 was derived in the following manner: (2517 —
2421 =96, 16704 — 96 = 16608).

One final note you should be aware of when calculating the same displayed values
using the PPC standalone method (not connected at all to CFPS) vs. the connected
method.

NOTE
Data passed from CFPS to the PPC program is displayed as integer data.
However, the actual values passed are at a precision in excess of 10
numbers beyond the decimal point. Therefore, a slight difference in
calculated values may be displayed between a calculation made with data
extracted from CFPS and a calculation with the same integer (displayed)
values in PPC.
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Two final important cautions are highlighted

CAUTION

Most FPMs only allow PA input down to a zero value. Barometric
pressures greater than 29.92, combined with low altitudes/elevations
(e.g., Death Valley is —242) can result in a negative PA.

CAUTION

CFPS inputs the altitude/elevation at designated turnpoints for PA
calculations. Varying elevations between turnpoints are not considered. A
careful map analysis should be conducted to identify the high elevation points
along the route. The high points should be designated as turnpoints for
performance calculations. The intent is to make sure that pilots do not
disregard higher elevations (e.g., mountains) between turnpoints.

Step 17: Printing the CFPS and PPC data.

CFPS data can be printed in the form of time/distance/heading (TDH) cards. You, as
the planner, have some options as to what is printed on the cards. The “Print
Calculated Points” box allows you to choose what information will be printed.

To print the TDH cards, Press the File — Form Setup/Preview option to select the form
to be used for printing. Highlight the form (default form for the AH-64A is the divert70
form) to be used, then press the preview button. This will enable you to view the form
as it will be printed. Once you are satisfied with the preview, press the print button.

PFPS provides the capability for you to develop your own forms. The Print Server
User’s Guide (provided in PFPS/Data/Release Notes/User’'s Manual/printsvr.pfd and the
cardeditor.pdf provide information on the options available to you.

To print the PPC card you must have the PPC page calculated. Once calculated the
Print Preview and Print buttons on the toolbar become active. To preview what will be
printed, press the print preview button. Press the Print button when you are ready to
print the PPC page.

The Hover and Cruise Calculator pages cannot currently be printed. However,

displaying the Hover or Cruise calculator page and pressing the ALT — Print screen
buttons at the same time will save the displayed page to the Clipboard.
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Open PowerPoint, Word, or Paint, to a blank page and either right-click (mouse) and
select the Paste option or select the Paste option from the Edit option of the main menu.
This will copy the information in the Clipboard to the PowerPoint slide or other
application. Once the desired pages have been pasted, select the Print option under
the File menu.

This completes the information on the training exercise.

A summary is provided on the following page.
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Summary

The purpose of this training exercise was to provide an understanding of the capabilities
of the PPC program when integrated with CFPS. Automated performance and mission
planning reduces the time required to conduct premission planning. The ability to
quickly analyze “what if” situations provides the aircrew with valuable information in
rapid time.

The user can connect to PFPS, designate points, disconnect from PFPS, then use the
values as a starting point for any calculations desired in the Departure, Cruise, Arrival,
Hover Calculator, and Cruise Calculator.

The PPC and PFPS software programs provide a comprehensive premission planning
capability. Your knowledge of your aircraft’s tactical employment, operating
characteristics, performance capabilities/limitations, and the requirements of the
airspace you operate in, is essential in utilizing these programs to their fullest
capabilities.

Questions on the use of CFPS, FalconView, and any other PFPS component should be
emailed to the PFPS Mission Planning Software Support Facility at
http://www.mpsst.hill.af.mil. If you would like to call, dial the toll-free number is 1-800
773-7739. Some major installations or organizations may also have a PFPS/AMPS
support representative.

Questions on the use of the PPC/FPM software application should be emailed to:
aeromechanics@rdec.redstone.army.mil.
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