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1.0 INTRODUCTION

The Heliport Noise Model (HNM) is a computer program that can serve as an
aid in assessing the impact of helicopter noise in the vieinity of heliports,
HNM Version 1 is based upon Version 3 of the FAA's Integrated Noise Model {TNM) ,
a similar computer program for fixed-wing aircraft noise [1]%*, and is designed
Lo run on a suitably-configured IEM PC/XT/AT personal computer or compatible
machine.

The HNM differs from Version 3 of INM in its ability to accommodate the
greater complexity of helicopter flight activities compared to the activities of
fixed-wing aircraft, and in the provision of a graphic-input module for heliport
layouts and helicopter flight tracks., The graphic-input module, which requires
that the computer have a graphic tablet, is not essential to the use of the HEM
but it is a considerable convenience. If a graphic tablet is not available, the
HNM has a menu-driven interactive mode for entry of all data, and accepts an

input data file analagous to the input file for INM Version 2,

1.1 Background

In the Aviation Neise Abatement Policy, November 18, 1976, the Seecretary of
Transportation and the Federal Aviation Administrater reiterated the
responsibility of the FAA, established by a 1969 mandate from Congress, to
reduce aircraft noise, This responsibility extends to promoting compatible land
use in areas adjacent to airports and heliports, and providing technical and
financial assistance to airport proprietors undertaking comprehensive noise
abatement planning.

Like the Integrated Noise Model, the Heliport Noise Maodel is part of the
FAA's continuing effort to provide the technical means to analyze and abate
aireraft noige,

The HNM is one tool which can determine both the cumulative noise measure
for continuous contours and the cumulative noise measures for discrete points
required by Order 1050.1C, "Polieies and Procedures for Considering Environ-
mental Impacts", December 20, 1979, It can also be used to generate moise

exposure contours for Airport Operator's Noise Compatibility Programs [2].

* Numbers in brackets refer to references listed in Chapter 6.
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Heliport planners, helicopter operators, and loeal governments are
encouraged to address the recurring problems of helicopter noise impact. The
significance of these problems is underscored by increased public awareness of
aircraft/airpoert noise in general, and, specifically, helicopter/heliport
noise. Technologically feasible and economically reasonable solutions to these
problems are being developed by all of those inveolved with helicopter and
heliport noise issues, both private and governmental. The Heliport Noise Model
is the most sophisticated tool avaliable to analyze heliport noise impacts, and

represents part of FAA's ongoing commitment to help resolve these issues.

1.2 HNM Capabilities

The Heliport Noise Model is a computer program used for determining the
levels of noise near heliports. The projected noise levels are expressed in
terms of the Day-Night Averapge Sound Level, "Ly "% The Ly 15 a measure of
the total amount of acoustical energy received at a given point over a 24-hour
period, with all noise received between the hours of 10 pm and 7 am "weighted"
with a 10-dB penalty imposed because people are more sensitive to noise at
night.

The results of the HNM may be presented in terms of equal-level "contours"
around the heliport. Contours are presented in the form of a printout of the
contour coordinates and as a plot of the contours. The model also allows for
the calculation of neise levels at specific points in the heliport wvicinity.
The output from this type of calculation is a printed Grid Report,

The model also produces a number of supporting reports. For example, the
Echo Report presents the user's input data in tabular format, and the Dats Base
Print Report presents selected portions of the HNM Data Base in tabular format.
In addition, without performing grid or contour analyses of the input data, the
model can produce Preview plots of the input flight scenaries. All of these
reports aid the user in developing an accurate representation of the input data

for the model.

L, 1s sometimes designated "DNL" for day-night level. The designation Ldn
iz also used.
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e 1.3 Hardware Requirements

The HNM was written for execution on an IBM PC/AT personal computer system

with the following minimum configuration:

512 kilobytes of RAM

20 megabyte Hard Disk Drive

1.2 megabyte 5-1/4 Inch Floppy Disk Drive
. 260 kilobyte 5-1/4 Inch Fleoppy Disk Drive

80287 Numeric Coprocessor

IBM Enhanced Graphics Adapter

IBM Enhanced Graphics Monitor

Epson MX100 Printer

Hewlett Packard 7475A Plotter

Use of the HNM iz made easier with the following additional hardware, but

its inclusion in the computer system used to run HNM is not required:
l\ Summagraphics MM1201 Graphics Tablet

1.4 Software Reguirements

The HNM program was written under the MS{PC)-DOS Version 3.1 operating
system. The program was written in the Microsoft FORTRAN 77, Version 3.3, and
Hieresoft G, Version 5.0, programming languages, and uses graphics routines from

the GSS Graphies Toolkit, Version 2.00.

1.4.1 Disk Operating Svstem

Microsoft M5-DOS (or IEM PC-DOS) Version 2.1 (or later) is required to run

the HNM program.
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1.4.2 Configuration Files

In order to run HNM, your system's CONFIG.SYS and AUTOEXEC.BAT files must
contain the commands that tell the operating system how to configure the
system's hardware for proper operation of the program. Following the
installation procedure described in Section 1.5 will create copies of those

files for use with the HNM.

1.4.3 Device Driver Files ®

"Device drivers" are short sections of computer code that are used by the
operating system to communicate with the various hardware components of the
computer system. In order to vun HNM, the device drivers must be "installed" by
including the name of the device driver files in the CONFIC.SYS and AUTOEXEC.BAT
files. Following the installation procedure described in Section 1.5 will

install the device drivers on your system.

G55 drivers available for usze with tlie HNM are shown in Tables 1-1A and
1-1B. This is not meant to be a complete list of device drivers compatible with

the HNM, TIf your device is not listed, contact the FAA.

1.4.4 HHM Execution Files

The Heliport Noise Model actually consists of numercus individual modules,
each of which performs a specific function within the overall HNM program. Each
module contains the executable computer code to perform specific tasks, and each
is provided as a separate file on the distribution disks, To run HNM, all of
these execution files need to be accessable to the operating system. Section
1.5 provides instructions on how to install these files on the hard disk.

Tables 1-1A and 1-1B list the HNM execution files that are distributed with
the HNM system disks.

* Device drivers and graphics software are proprietary products of Graphie

Software Systems (GSS5), Inc., Beaverton, Orepon. See Appendix €.
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HMM 3608 DISTREIBUTION DISKS CONTENTS
{Part 1 of 3}

Disk A - Installation

INSTALL .EXE - Program to create CONFIG.SYS and AUTOEXEC,BAT files based
gn your hardware configuration.

INSTALL .TXT - Additional imstallation instructions.

HNMSETUP.TXT - Additional Installation and execution instruction.

HNMUNDO .TXT -  Instructions on returning to original CONFIG.SYS and
AUTOEXEC . BAT files,

GS50GI  .8¥S - GSS Graphics Toolkit controller.

IBMCO .5Y5 - IBM Color Graphics adapter (4-color mode) device driver,

IBMEGA .5YS - IBM Enhanced Graphics Adaptor {4 modes) device driver.

HERCBW ,S8¥YS - Hercules Graphiecs Card (monochrome) device driver.

SUMMATBE .8YS - Summagraphics Summasketch 1200 series graphies tablet

device driver,

HEPLOT .SY¥S5 - Hewlett-Packard and IBM Plotters device driver for:
HP 7440, HP 7470, HE 7475, HP 7550, HP 7580, HP 7583,
HP 7586, IBM 6180, IBM 7371 TIBM 7372, IBM 7374,
IBM 7375 Model 1, IBM 7375 Model 2.

EPSON100.8Y5 - Epson 100 Series Printer device driver for:
FX 100, FX 286, RX 100.

EPSONE0O ,5YS - Epson B0 Series Printer device driver for:

MX B0 with Graftrax+, FX 80, FX 185, RX RO,
IBMGFPR ,5¥S - IBM 5152 Graphics Printer device driver.
ANDEOL . 85YS -  Anadex 3501A Printer device driver.

Pick B - Installation

ATTLHT9 [ SYS - AT&T Graphics Printer device driver.
IBMPRCOL. 58 - IBM 5182 Color Printer device driver,
IASERJET,BYS - Hewlert-Packard Laserjet Plus Printer device driver.
PRISH LE5YS - Dataproducts Printers device driver for:

Mieroprism 480, Prism 80, Prism 132.
PENTRX .5¥S.- Printronixz MVP, P300, PeDO Printer device driver.
TEKL4E9S 8Y¥S - Tektronix 4685, 4696 Printer device driver.
THINKJET.S5YS -  Hewlett-Packard Thinkjet Printer device driver.
TI852IBM.5YS5 - Texas Instruments 835 Printer device driwver,
TOSHIBA .5YS -  Toshiba Inkjet Printers - F1351, P351 device driver,
OKID84 .SYS - Okidata Miecroline 93 & B84 w/ Step 2 Printer device driver,
INSTALL .TXT - Additional installation Instructions.



TABLE 1-1A

HEM 360K DISTRIBUTION DISKS CONTENTS
(Part 2 of 3)

Disk € - Tnstallation/Data Base

DIABLS0 ,85YS
TNSTALL .THT
DBASE . DAT
DBINDX _.DAT
HFORO3  .DAT
Disk D - Program
DRIVERS .EXE
TESTCASE. ENT
TESTCASE . TNP
TESTCASE MAT
TESTCASE . OUT
MaP .EXE
Disk E - Progrzm

APPHCH EXE

APTREG [EXE
TAXI .EXE

Disk F - Program
COMPUTE .EXE
DBASEFR .EXE
ECHPFET .EXE
ENTHLE .EXE

Disk G - Program

FILGET .EXE

FILSAV _EXE
GRUNIT .EXE
PLOT -.EXE
PROCES .EXE

Xerox-Diablo C150, Xerox 4620 Printer device driver.
Additional installation instructions.

ASCIT formatted data base.

Index of helicopters in data hase.

Binary formatted data base.

G55 program te load device drivers,
Sample data entry.

Sample input file created by HNM.
Sample map.

Sample output,

Tablet data entry module for background maps.

Keyboard data entry medule for approach flight tracks,
profiles and operations.

Tablet data entry module for approach tracks.

Keyboard data entry moduls for taxi flight tracks,
profiles and operations.

Compute module.

Data base report module.

Feyboard data entry module for eche report generation.
Data entry help module.

Creates scratch files for data entry module.

Saves user inputs and creates HNM input stream.
Keyboard data entry module for ground distance units,

Plot module.

Kevboard data entry module for process reports and plots,
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TABLE 1-1A
HNY 360K DISTEIBUTION DISKS CONTENTS
(Part 3 of 3)

Dizsk H - Program

HELSEL. .EXE - Keyboard data entry module for helicopter selection.
HNM LEXE - Main HNM program module.
PADE -EXE -  Keyboard data entry module for helipad inputs.
SETUP .EXE - Keyboard data entry module for setup inputs.
TXTRKG .EXE - Tablet data entry module for taxi tracks.
Disk T - Program
PADG -EXE - Tablet data entry module for helipad inputs.
TAKOFF .EXE -  Keyboard data entry module for takeoff flight tracks,
profiles and operations.
TOTREG .EXE - Tablet data entry module for takeoff tracks.
Disk J - Program
FLIGHT .EXE - Flight module.
INFUT .EXE - Input module,
FREVIEW .EXE - Preview module,



TABLE 1-1R

HMM 1.2M DISTRIBUTION DISES CONTENTIS #*
(Part 1 of 2)

Disk A - Installation/Data Base
INSTALL .EXE

INSTALL .TXT
HNMSETUP. TXT
HNMUNDO .TXT
GS5CGI  .5YS
IBMCO .5Y5
IBMEGA .5YS
HERCBW .8%5
SUMMATE .SYS
HPPLOT .SYS
EPSONL00.5YS
EPSONBO .SYS

IEMGPR .8¥3
DIAB150 .BYS
ANDXO1 .5YS
ATT4T79 . 5YS

IBEMPRCOL. 8YS
LASERJET . 5¥5
FRISM .5Y5
PRNTEX .5¥S8
TEK4595 ,8YS
THINKJET . S5Y3
TIB55IBM.BYS
OKIDB4 _8YS
TOSHIBA .SYS
DBASE .DAT
DBEINDE .DAT
HFORO2 .DAT

* See Table 1-1A for description of these files.
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TABLE 1-1RE
HEM 1.2M DISTRIBUTION DISKS CONTENTS *

{Part 2 of 2)

Disk B - Program
DRIVERS .EXE

TESTCASE. ENT
TESTCASE. INF
TESTCASE MAP
TESTCASE, oUT
APPRCH LEXE
APTREG LEXE
COMPUTE .EXE
DBASEFPR .EXE

ECHFRT .EXE
ENTHLF .EXE
FILGET .[EXE
FILSAV _EXE
FLIGHT .EXE

GRUNIT _EXE
HELSEL .EXE

HINM +EXE
INFUT .EXE
Dislk C - FProgram
MaP . EXE
PADG .EXE
PADE .EXE
PLOT +EXE
FPREVIEW .EXE
FROCES _EXE
SETUP JEXE
TAKOFF L EXE
TAXI .EXE
TOTRKG .EXE
THTRKG .EXE

* See Table 1-1A for description of these files.
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1.5 Installation

Before HNM can be run, it is necessary to "install" the device drivers in
the system and necessary files onto the computer’s hard disk. HNM comes
complete with a program that assists you with this installation procedure.
INSTALL does several things. First, it determines if you have enough space

available on your hard disk. Next, it prompts you for information describing

your hardware configuration, i.e., monitor type, printer type, and communication

ports. It then creates the files necessary to reconfigure you system to run
HNM. Finally, it instructs you how to run the model., Follow the steps below

and instructions given on the screen to run TNSTALL and execute HNM:

Step 1 - Insert INSTALL disk [A] in a flog¢py disk drive.
Step 2 - Make that drive the current drive by typing
xi
where x is the floppy drive designation.
Step 3 - Type
INSTALL

and follow the instructions given on the =zcreen.

From this point on, to run HNM at any time you would only need to go to your

root directory and type

HNMSETUP
and again follow the instructions on the sereen. There is no need to Tun

INSTALL again unless you change your hardware or COM port configuration.

1.6 Screen Displays for Use With the Keyboard

The HNM includes an interactive, menu-driven input program for data entry
and to direct processing operations. The menus are of two types: selection
among choices displayed on the screen, and "fill-in-the-blank" forms for

alphanumeric entry,

1-10
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1.6.1 Selection Menus

Figure 3-1 shows the Main Menu of the HNM. It i= an example of a selection
menu, A list of choices, in this case a list of program functions, is
displayed. The user selects a choice by typing the number in front of the
desired choice. This number appears in an inverse box at the bottom of the
sereen. If the user makes an error, the correct number can be typed and will
replace the erroneocus one. When the correct number is displayed, the ENTER (or

RETURN) key must be pressed to proceed.

1.6.2 Alphanumerie Entry Menus

Figure 3-2 is an example of a "fill-in-the-blank" menu for the entry of
alphanumeric data. Typed data appear in an inverse "window" or "box"
(represented by [ ] in the figures in this report).

A full-screen editing capability is provided. The user can move between
fields ("windows") with the tab keys, or within a field with the left and right
arrow keys. Also, the user can press the ENTER (or RETURN) key at the
conclusion of a field in order to proceed to the next one.

When all fields are correctly typed, the END key must be pressed to
continue to the next step of the process. Some data entry functions require
more than one screen display. For example, keyboard entry of helipad locations
can use two :ssentially identical screens, each allowing the entry of six pad
locations (see Figure 3-6). The PAGE UP (PgUp) and PAGE DOWN (PgDn) keys are
used to change screens in such entry sequences.

For all alphanumeric data entry screens, the END key is used to signify the
completion of entries for a parameter. If the END key is pressed before all
fields are filled in, the unfilled fields will have null values. Alternatively,
the ESC (Escape) key is used to signify that any newly-made entries on the
screen should be ignored ("asbandoned") and all values should be those shown when
the screen was originally displayed.

Many of the alphanumeric data entry screens provided by the HNM are very
gimilar to each other. Im situations where thiz =similarity could result in some
confusion, the function of the 'screen Is defined by a local legend in the upper

right-hand corner of the display. BSee, for example, Figures 3-15 and 3-20,
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1.7 Screen Displavs for Use With Graphics Tablet

On computers equipped with a Summagraphics MM1201 Graphics Tablet, the
tablet can be used for graphic entry of helipad locations, flight tracks
(takeoff, approach, and taxi), and background maps. During graphiec entry, a
flashing "+" cursor omn the screen shows the location of the puck or stylus on
the tablet.

Graphic entry involves the use of two screen displays: | an "initial"
screen, which is basieally a selection menu, and a graphic entry or "sketch”
sereen, which is used to input actual graphic data, Fipures 3-7 and 3-8 are

examples of these two screen displays.

1.7.1 Initial Graphic Screen

When the initial sereen (Fipure 3-7) is displayed, program functions appear
in boxes on the top of the sereen. Existing graphic information is displayed
pictorially below these boxes. User instructions appear in an area on the
right. The boxes containing those progra. functions which are possible at any
point in the entry sequence are outlined with a hright line on the screen. A
particular function is selected by using the graphie stylus to move the cursor
on the screen inte the bex labeled with the desired funetion. The button on the
stylus or any button on the puck is then pressed to select the function. That
selection must then be confirmed by moving the cursor to the box labeled "YES"
and again pressing the button. Moving to "NO" and pressing the button will
cancel the selection. The labeled boxes thus serve as a graphic keyboard for

program function selection.

1.7.2 Graphic Entry Screen

When the selected program function involves the entry of graphic
information, the graphie entry secreen (Figure 3-B) appears., This contains a
large sketching area on the left, and a limited keyboard area on the right,
User instructions are displayed at the top. Pointing or sketching is done by
moving the cursor to the desired location in the sketch area and depressing the

button. Function selection is done by moving the cursor into the box with the

1-12



appropriate label and pressing the button. When a graphic entry function is
completed, it must be saved. The user can then return to the initial graphic

sCcreen.

1.7.3 Use of cthe Kevhoard

During the graphic entry process, the keyboard must be used for certain
functions such as the entry of labels and file names. Whenever the keyhoard

must be used, this is indicated on the screen display.
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2.0 ELEMENTS OF A HELIPORT CASE STUDY

HNM Version 1 requires that the user input data be entered via a
menu-driven interactive input or wvia an input data file., A graphic tahlet gan
be used to enter flight-track, helipad, and background map data,

This section describes the data required to produce a case study. ‘These
requirements are illustrated by data for a specific test case called "Example
Heliport", Section 3 provides instructions for creating the HNM input data
file,

2.1 Genersl Description of Heliport Case Study Elements

In order to run the model, the user is required to provide data describing
the heliport and its associated activity. These data are described in the
following sub-sections.

2,11 Helipert Altitude and Temperature

1.2 Heliport Definitieon

1.3 Helicopter Definition

1.4 Helicopter Profiles

1.5 Takeoff Profiles

o I Landing Profiles

L Taxi Profiles

1.8 Description of Takeoff Tracks and Operations
.1.9

.1

Description of Landing Tracks and Operations

N}T\JMML‘\JMNMM

.10 Description of Taxi Tracks and Operations

The minimum data required for a specific case includes the heliport
altitude, temperature and definition: the specification of at least one
helicopter and the description of one type of profile with one track and the
associated number of operations. Table 2-1 describes the operating modes for

profile and track segments,.

2.1.1 Heliport Altitude and Temperature

The altitude and temperature data consist of the heliport -altitude above
sea level in feet and the average daily heliport temperature for the period

under consideration. If the scenario reflects a typical hot day, then the
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TABLE =2-1

HNM OPERATING MODE DATA FOR PROFILE AND TRACK SEGMENTS

{UNDERLINE MEANS OPERATOR INFUT)

CPEHATING MODE PHOFILE DATA TRACK DATA ADDITIONAL DATA (8)
D15T. EWDING EXDING THRUST ~ ENDING LOCATIONS HEADING HORIZ. GRAD. HORIZ,
FROM  ALTITUDE  AIRSPEED NAME RE. + ¥ ACCEL.  (RUN/ TRANSI-
START  RE. GRD, IAS-K OR AXIS (A) RISE) TION
DURATION
(FT.1 (ET.) (SEC.) (FEET) {DEG.) (g}
(Hotes) (1) {2} {23 (3) (23 (4 (2) (43 (1) [4) (1} (1) (5) {53
STATIC OPESRATIONS (%) .
GROUKD IDLE 0 wr o Ui GIDLE £ 4 HEAD 0 ] HA
CFT (DEF.P)
FLIGHT IILE CFT ] DUR FIOLE DEF.P DEF.P HEAD o a Ha '
(DEF.P)
1GE - HOVER CFT ALT bR HIGE DEF.P DEE.P HEAD ] ] T
(DEF.F)
VERT, ASCENT CFT ALT DUR VASC DEF.F DEF.P HEAD 1] HA KA
or CALC (DEF.P)
OGE - HOVER CFT ALT DU HOGE DEF, P DEF.P HEAD 0 [t} KA
{DEF.F)
MOVING WITH CONSTANT VELDCITY (MC)
TAXL CET PRIOR VEL HiGE b3 ¥ CFT ] a FROM 0 —
ALT (10K DEF) Ved to Qo
CLIMBOUT & vy CFT ALT Wy o CFPT CFPT CFT 0 oy NA oy
{7 (73
CRUISE & vc CFT ALT ve LFLD ARRIV-  ARRIV- CFT ] ] FROM Wy
CFT CFT to Ve
DESCENT & Va CFT ALT Va APPR X i CFT o GVA 10 Va
ALT = FROM Ve
HOVING WITH ACCELERATION (MA)
ACCEL. HORIZ. CFT PRIOR VEL ACLH X ar Y or CFT CFT or A o HA
ACCEL. to Wy ALT (Vy DEF.) CFT CFT (.1g DEF)
ACCEL, CLIMB CFT ALT or VEL _ ACLC X or ¥ or CFT 4 GAC KA
to Vy CFT (Vy DEF.) CFT CFT or CFT
DECEL. DESCENT CFT ALT 2] nCLD x o CFT L GoD NA
ta O ot CFT
IGE HORIZ. CFT PEIOR 0 DCLH X ¥ CFT " 0 A
DECEL, to O ALT
Hotes:

(1) CFT means calculated from track.
(2) Initial values st beginning of segment are =nding values of

(3) DEF means Default, and IAS-X means

(4) DEF.P means default is prior definition.
(5) CFPT means celculated from profile and track.

(6) WNA means not spplicable.

(7} BNH will extend last cruise sepment 10 M.
deparcures, and similarly beyend ending

(B) Addicional dota that must be considered in defind

cEse.

prior segment.
Indicated Air Speed - Enots.

¥
Mi. beyond its starting point unless orherwise defined for
point for arrivals.

fg an appropriate profile-track model for any specific
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average summer temperature is entered. However, most scenarios will require
the average annual temperature. The temperature units may be either
Fahrenheit, Celsius, or Rankine as specified by the user. Heliport temperature
and altitude are not presently used in the HNM computations.

2.1.2 Heliport Definition

The definitions of the helipads and the boundaries of the heliport
establish the heliport geometry and its relationship to the surrounding area.
First, the user must define a cartesian coordinate system with which to
describe the heliport. The units for distances can be specified in feet,
meters, or international nautical miles (equivalent to 6,076.1155 feet). The
positive X and ¥ axf% must run true east and true north, respectively, as on a
typical map. The placement of the orlgin peint (0,0) is arbitrary¢,£éweuer.
for computational precision, the distances from the corigin to the helipads
should be small. The user determines X and Y coordinates for each helipad
giving the HNM the information it needs to reconstruct the user's coordinate
system.
It may be deslrable to locate the origin so that all helipads are in the
first quadrant and thus have positive coordinates. If there is only one
helipad, some calculations are simplified if the orlgin is located at its hﬁ
center. After selection of the origin, the user may employ simple _#frd:;P

P )
’? Iﬁ;?

trigonometric techniques or a graph paper overlay to determine the X and ¥ &;gsﬂ{
il

values of the helipads and the points on the heliport boundary. Figqure 2-1
illustrates the coordinate system with the Y axis pointing north. any X
coordinate of a point to the west of the origin and any Y coordinate to the
south of the origin must be a negative number.

The user must determine whether the ground is principally hard or soft
with respect to propagatlon of noise from low altitude helicopter operations
such as hover and taxi. The heliport should be characterized as hard if most
of the ground surface is "acoustically hard" for at least 250 feet from the
location of operations in the direction of noise sensitive receivers, such as
residences. Examples of acoustically hard surfaces include concrete or asphalt
paving, water or baked clay surfaces. Note that if the site does not meet the
requirements [or characterization as "hard™, then it should be classified as

"soft".
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The boundarles of the heliport, together with significant features of its
environs, such as shorelines and highways, may be defined. This optional
feature is called MAP and utilizes the graphics input tablet.

2.1.3 Helicopter Definition and the Noise Data Base

In describing the types of helicopters which will be part of the case
study, the user must select helicopters from the data base. &t least one
helicopter type must be selected or defined for any case study.

The main rotor RPM may be changed by the user if the default RPM in the
HNM data base is not applicable to the case study.

Table 2-2 1lists the helicopters contained in the HNM Data Base. The table
also glves the maximum welght of each helicopter. & helicopter is selected by
its name as listed in this table and on the input screen. The HNM Data Base
contalns nolse data sets for seven operating modes: four for essentally

stationary operations and three for moving operations.
The noise curves for the four stationary medes are named:
GIDLE — Ground Idle

FIDLE - Flight Idle (also used for ground wheeled taxi)
HIGE - Hover in Ground Effect (also used for airborne taxi)

hOGE - Hover Out of Ground Effect

The nolse data for these quasi-stationary modes consist of tables of the values
for the A-welghted sound level at eight distances ranging from 200 feet to
10,000 feet. For each of these modes there is a data table for propagation
over acoustlcally hard ground (e.q., pavement) and over acoustlecally soft
ground (e.qg., grass). The table to be used 1s selected based upon the

operator's stating that the heliport 1s hard or soft (see Section 2.1.2).
The nolse curves for the three moving operations are named:
TQ — Takeoff

BPPR - Approach for Landing
LFLO — Level Flyover
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HELTCOPTERS STORED IN THE HNM DATA BRASE*

Helicopter
Name

B2172
561
S64
CH47TD
H500D
BO105
B4TG
SA330J
B2Z0O6L
AlDS
SA3L41G
H300C
563
570
576
SA365N
SA355F
SA350D
B222
RZ2HEP
BK117

# See Appendix A for a complete description of data In the database for each

helicopter.

TABLE 2-2

Description

Bell 212 (UH-1M)
Sikorsky S5-61 (CH-34)
Sikorsky 5-64 (CH-54B)
Boeing Vertol 234 (CH-47D)
Hughes 500D

Boelkow BO-105

Bell 47G

Aerospatiale SA-330J
Ball 206L

Augusta A-109
Aerospatiale SA-341G
Hughes 300C

Sikorsky 5-63 (CH-53)
Sikorsky S$-70 (UH-50A)
Sikorsly 8-76
Aerospatiale 5A-365N
Aerospatiale SA-355F
Aerospatiale SA-350D
Bell 222

Reobinson R22HP

Boelkow BE-117

Max.
Weight
(1bs.)

10, 500
19,000
42,000
4B, 500
2,550
5,070
2,950
15,432
4,000
5,730
3,970
1,900
37,000
20,250
10,000
8,488
5,070
4,300
7,800
1,300
6,283

—
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The noise data for these moving operational modes consist of tables of the
values of the A-welghted Sound Exposure Level (SEL) &t eight distances ranging
from 200 feet to 10,000 feet. For the level flyovers, the data are given for
one typical speed. Values of SEL at other speeds are calculated in the program
using constants stored in the first three positions of the LFLO data table.

Additicnal information on the noise data base may be found in Bppendix A
which is entitled "Helicopter Noise Data Base". Note that the HEM, unlike the
INM, does not allow insertion of alternative nolse data.

2.1.4 Hellcopter Profiles

There are three types of profiles used in the HMM. They are:

o Takeoff Profile
0 Landing Profile
0 Taxi Profile

Examples of these profiles are illustrated in Figures 2-2 and 2-3.

Because there are so many ways to operate a helicopter, it is not possible
to incorporate a set of a few standard profiles in the HNM in the manner used
for fixed wing aircraft in the INM. Rather, 1t is necessary that the model use
profiles appropriate to each specific helicopter type as it operates at a
specific neliport. &Since entry of proflle data is a regular requirement in the
use of the HNM, menu-driven screens are provided to asslst the user.

For each segment of a profile of a specific hellicopter operation., the user

will be asked to provide Four items of information. These are:

o Ground distance of the point from start (or end) of the operation in

user specified units (feet, meters or international nautical miles).

o Altitude in feet above the heliport.
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a) Initial Phase
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FIGURE 2-3 ILLUSTRATION OF AN AIRBORNE TAXI PROFILE



o Velocity in knots at the point (or, for static operaticns, the

duration in seconds of the operation at the point).

o Operating mode (thrust name).

Each profile must contain at least three segments, but no more than fourteen.

2.1.5 Takeoff Profiles

Figure 2-4 1s a flow chart which can accommodate the elements of many
possible procedures. Any specific procedure may skip some of these elements or
add additional elements, as appropriate.

There are a total of 13 helicopter operating modes identified in the HNM.
Of these, nine modes may be appropriate for use in takeoff profiles (see Table
2-3).

Table 2-%4 contains an example which defines the takeoff profile
illustrated in Figure 2-la. It contains nine profile points which define eight
profile segments and 5 operating modes (thrusts). For each of the defined
points except the last point, the distance, altiiude, velocity, and thrust are
the values at that point. At the last point, number 4 in Table 2-4, no value
of thrust is to be defined.

For static operations not involving horizontal movement, the duration
entered at a point 1s the duration of the operation initiated at the point.

For example, for polnt 1 at a distance of zero feet, the duration of 10 seconds
is the duration of the operation at GIDLE thrust. For point 6 at a distance of
562 feet from the helipad and an altitude of 30 feet, the velocity of 60K is
the velocity at point 6, resulting from the acceleration of the previous
segment (5-6).

2=10
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TABLE 2-3

OPERATING MODES AND THRUST NAMES USED FOR TAKEOFF PROFILES

Operating Mode

Ground Idle

Flight Idle

Hover In Ground Effect

Hover out of Ground Effect

Vertical Ascent

Takeoff at Constant
Velocity (Vy)

Accelerating Horizontal
Takeoff

Accelerating Climbing
Takeoff

Level Flyover (Cruise)

Notes:

Thrust
Hame
GIDLE
FIDLE
HIGE

HOGE

vascl

acLul

acLcl

LFLO

Default Thrust Name
in the Data Base

GIDLE

FIDLE

HIGE

HOGE

HIGE/HOGEZ

TO

TO

LFLO

1 The data base is designed to provide offset constants to add to the

default nolse curve.

In the data base,
experimentally determined.

these constants are zero until

2 If the final altitude is gqreater than 1.5 times the rotor diameter, HOGE

is used by the model.

Otherwise, HIGE is used.

2- 42



Bescription

- Startup and Idle

Flight Idle Checks

. Vertical Ascent to

15 £t. and Hover

. Horizontal Accel.

to 30K (0.2q)

Climb and Accel.
to 60K at 30 ft.

. Climb at 1,700

£t./min.

. Acecel. to Crulse

. Begin Crulse

. End of Cruise

TABLE 2-4

EXAMPLE TAKEOFF PROFILE FOR HELICOPTER

pﬁ

~ o
GRIGL

Distance nltitude

(£t) (Et)
0 1]
0 0
0 a
0 15
100 15
h62 30
4,032 1,000
6,786 1,000
99,999 1,000

J &

{Fﬁ

g™

Veloclty
or
Duration
IAS(K)
or SEC
10 (sEC)
10 (sEc)

3 (sEC)

1e (K}

a0 (k)

60 (K)

60 (K)

100 (K)

100 (K)

Thrust

GIDLE

FIDLE

HOGE

LFLO



2.1.6 Landing Profiles

Figure 2-5 is a flow chart which can accommodate the elements of many
possible procedures. BAny specific procedure may skip some of these elements or
add additional elements, as appropriate.

Of the 13 helicopter operating modes identified in the HNM, eight modes
may be appropriate for use in landing profiles (see Table 2-5). Table 2-6
contains an example which defines the landing profile illustrated in Figure
2-1b. It contains seven profile points which define six segments.

For each of the defined points, the distance, altitude, velocity, and
thrust are the values at that point, except for the last point. At the last
point, nuwber 7 in Table 2-6, no value of thrust is to be defined. For static
cperations not involving horizontal movement, the duration entered at a point
is the duratlon of the operation initiated at the point. For example, for
point 5 at a distance of zero feet and altitude of fifteen Feet, the duration
of 3 seconds 1s the durstion of the operatlon at HOGE thrust. For polnt 3 at a
distance of 4,819 feet from the landing helipad and an altitude of 1,000 feet,
the velocity of 60K is the velocity at point 3, resulting from the deceleration
cf the previous segment (2-3).
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TRBLE 2-F&
OPERATING MODES AND THRUST NAMES USED FOR LANDING PROFILES

Thrust Default Thrust MName
Operating Mode Hame in the Data Base
Ground Idle GIDLE GIDLE
Flight Idle FIDLE FIDLE
Hover In Ground Effect HIGE HIGE
Hover Out of Ground Effect HOGE HOGE
Descent at Constant BPPR AFPPR
Velocity (Vy)
Decelerating Descent pepl APPR
Horizontal Deceleration pcLyl RAPPR
Level Flyover (Crulse) LFLO LFLO

Notes:

L The data base 1s designed to provide offset constants to add to the
default noise curve. 1In the data base, these constants are zero until

experimentally deflned.



Description

1. Cruise

2. Decel. to Approach

3. 6% Descent to
500 ft.

4. 9° Decel. Descent

5. Hover and Vertical
Descent

6. Ground Idle

7. Stop

TABLE =2-0
EXAMPLE LANDING PROFILE FOR HELICOPTERS

Distance

(ft)

99,999

10,535

4,819

3,062

na

Altitude

(f£t)

1,000

1,000

1.000

500

15

==

Velocity/
Duration
IAS(K)
or SEC
100 (K)
100 (K}

60 (K)

60 (K)

3 (sEC)

10 (sEC)

Thrust

LFLO

APPR

APPR

RPPR

HOGE

GIDLE



2.1.7 Taxi Profiles
[

Flgure 2-6 is a flow chart which can accommodate the elements of many
possible procedures. BAny specific procedure may skip some of these elements or
add additional elements, as appropriate.

Of the 13 helicopter operating modes identified in the HNM, seven may be
appropriate for use in taxi profiles (see Table 2-7). Table 2-8 contains an
example which defines the taxi profile illustrated in Figure 2-3. It contains
eight profile points which define six segments. The constant velocity segment
fFor the "takeoff" portion of the taxi operation is combined with the constant
velocity segment for the "landing" portion of the taxl operation.

For cach of the defined points, the distance, altitude, velocity, and
thrust are the values at that point, except for the last point. Note that the
last point on both the "takeoff" and "landing" portions of the taxl operation
have no thrust value defined. However, for static operations not involving
horizontal movement, the duration entered at a point 1s the duration of the
operation initiated at the point. For example, for point 1 at a distance and
altitude of zero feet, the duration of 10 seconds is the duration of the -
cperation at GIDLE thrust.

Note that the flight idle noise thrust curve is used for constant velocity
taxi segments if a helicopter has wheels. If the vehicle has no wheels, the
HIGE noise curve 1s used. This distinction is made automatically by the
program.

The taxi profiles utilize software designed for takeoff and for landing
operations to provide for all aspects of a taxl operation. However, the HNM
will only allow takeoffs to occur at a designated takeoff/landing pad.
Consequently, the "takeoff" portlon of a taxi operation must begin at the
takeoff/landing pad regardless of the actual initiation point of the taxi
operation being modeled. When the helicopter is taxiing from the takeoff/
landing pad to the parking pad, the profile is being used in the "direct”
sequence. However, when the helicopter taxies from the parking place to the
takeoff/landing pad, the profile is given in "reverse" sequence as shown in the

example in Table 2-9.
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TABLE 2

OPERATING MODES AND THRUST NAMES USED FOR TAXI PROFILES

Operating Mode
Ground Idle

Flight Idle

Hover In Ground Effect

Hover Out of Ground Effect

Vertical Ascent

Taxi

Decelerating Descent

Notes:

Thrust
MName
GIDLE
FIDLE
HIGE
HOGE
vascl

HIGE

peLpl

Default Thrust Name
in the Data Base

GIDLE

FIDLE

HIGE

HOGE

HIGE/HOGEZ

HIGE

APPR

1 The data base is designed to provide offset constants to add to the

default noise curve.

In the data base,
experimentally defined.

these constants are zero until

2 If the final altitude is greater than 1.5 times the rotor diameter, HOGE

is used by the model.

Otherwise, HIGE is used.



TABLE 2-8
EXAMPLE OF A "DIRECT"™ TAXI PROFILE FOR TAXI

FROM THE TRAKEOFF/LANDING PAD TO THE PARKING PAD*

Initial
Initial Initial Veloclty/
Description Distance Altitude Duration Thrust
(Et) (Et) IAS(K)
or SEC
Takeoff Portion:
1. Ground Idle 0 0 10 (SEC) GIDLE
2. Vertical Ascent to 0 0 2 (SEC) HIGCE
3 ft. and Accel.
3. Initial Horizontal 1] 3 10 (K) HIGE
Taxl Motion
4, Constant Veloclty** 5,280 3 10 (K)
Landing Portion:
1. Constant Velocity** 5,280 3 10 (K) HIGE
2. Vertical mecscent to 0 3 2 (35EC) HIGE
Ground and Decel.
3. Ground Idle 0 0 30 (SEC) GIDLE
4, Stop 0 0 0

* This example is for a "direct” operation in which the helicopter starts
from the takeoff/landing pad, moves to the parking pad, sits down and stops.

** The HNM combines two constant velocity segments into a single taxi segment
with a length specified by the operator in the track definition. The

"E280" feet is ignored.
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TABLE 2-4
EXAMPLE OF A "REVERSE" TAXI PROFILE FOR TAXI

FROM THE PARKING PAD TO THE TAKEOFF/LANDING PAD*

Initial
Initial Initial Velocity/
Description Distance Altitude Duration Thrust
(ft) (£t) IAS(K)
or SEC
Takeoff Portion:
1. Ground Idle ] 0 10 (sEC) GIDLE
2. Vertical Descent and 0 0 2 (SECQ) HIGE
Decel.
3. Initilal Horizontal Taxi 0 3 10 (K) HIGE
Motion
4. Constant Velocity*# 5,280 3 10 (K)
Landing Portion:
1. Constant Velocity#*x 5,280 3 10 (K) HIGE
2. Vertical Ascent and 0 3 2 (SEC) HIGE
Accel.
3. Flight Idle cCheck i] 0 120 {SEC) FIDLE
4. Ground Idle 0 0 60 (SEC) GIDLE
5. Stop 0 0 0

ok

This example is for a "reverse" operation in which the initial GIDLE and
FIDLE operatlions occur at the parking pad, the helicopter then moves to the
takeoff pad, sits down, and idles for 10 seconds.

The HNM combines two constant velocity segments into a single taxl segment
with a length specified by the operator in the track definition. The
"5280" feet 1s ignored.



tK

2.1.8 Description of Takeoff Tracks and Operations

A takeoff track definiticn consists of all information needed to model a
Elight path's projection on the ground starting at a reference point on a
helipad. Each track is associated with a particular helipad and can be used
only for one type of operation: takeoff, landing, or taxi. Ordinarily., each
helipad will be assoclated with several tracks for each type of operation.

Each track 1s identified by a name which must be unique for the assoclated
helipad. However, the user 1s encouraged to use a unique name for each track
in the case study.

A track is made up of up to sixteen segments which must alternately be
gg t and curved. The initlal and final segments must always hbe stralighty

the 1nit1al stralght segment must have an assoclated heading. Subseguent
stralght segqments can be defined simply by their length in user-specified
units. A curved segment requires a trio of entries. The first is whether the
turn is to be to the left or right. The second can be either a turn angle or a
new heading. The third entry is the radius of turn.

Takeoff tracks are described as a departing helicopter would Fly, with the
first segment beginning at the helipad. The first horizontal segment must be
straight. Pigure 2-7 presents a sample takeoff track.

The user may provide the headlng of the helicopter for any static
operations at the helipad. This information can be used to enable caleculation

em—————
of the directional cparﬁgterlstics of some of the static operating modes.

A o, lf.-
However, Data Base' 0 provides for uniform radlation in all directions. % ?/ 1'
.rF‘r-‘
Takeoff operatlons describe the type, magnitude, and arrangement of k;}uax4pﬂ=

takecEf activity at a heliport. The input consists of the average number of
daytime and nighttime takeoffs per day on each track. Daytime is the pericd :
between 7:00 AM and 9:59 PM; nighttlime 1s between 10:00 PM and 6:53% RM. The
specification of the time of day is an important factor in the calculatlon of
Day-Night Sound Level {Ldnj‘ which is the measure of cumulative noise in the
HNM. The contribution of each nighttime operatlion to total nolise exposure ls
ten times the contribution of each daytime operation. The preparation of
operations data 1s based on knowledge of schedule, demand, track utilization,

and air traffic control procedures in addition to the helipad and track layout.

™
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Takeoff operations are described for the HNM by frequency of operation in
daytime and in nighttime. Each takeoff track description must be accompanied
by a descrlption of the operations on that track. Each operation description
glves the helicopter type name, and the number of daytime and nighttime
takeoffs for that helicopter on that particular track. Table 2-10 contains an
example of takeoff operations by frequency.

TABLE 2-10
ANNUAL AVERAGE DAILY TAKEOFF OPERATIONS AT EXAMPLE HELIPORT

Operations

Track Helicopter Daytime Nighttime
Dl 576 4.8 0

Dl 2109 -90 .30

D2 AlD9 .60 .20

TD3 576 3.2 0

D3 AlOS .60 .20

TD4 Al09 .60 .20

2-25



2.1.9 Description of Landing Tracks and Operations

& landing track definition consists of all information needed to model a
flight path's projection on the ground up to a reference point on a helipad.
Each track is assoclated with a particular helipad and can be used only for one
type of operation: takeoff, landing, or taxi. Each track is identified by a
name which must be unigue for the assoclated helipad.

A track is made up of up to slxteen segments which must alternately be
straight and curved. The initlal and final segments must always be stralght,
and the initial straight segment must have an assoclated heading. Subseguent
stralght segments can be defined simply by their length in user-specilfied
units. A curved segment reguires a tric of entries. The first 1s whether the
turn is to be to the left or right. The second can be either a turn angle or a
riew heading. The third entry 1s the radius of turns.

Landing tracks, when using keyboard entry, are descrlibed as an arriving
helicopter would fly, with the last segment ending at the helipad. Tablet
entry is reversed. Figure 2-8 presents a sample landing track.

The user must provide the heading of the helicopter for any static
operations at the helipad. This information enables calculation of the
directional characteristics of some of the static operating modes.

Landing operations describe the type, magnitude, and arrangement of
landing activity at a heliport. The input consists of the average number of
daytime and nighttime landings per day on each track. The preparation of
operations data is based on knowledge of schedule, demand, and air traffic
control procedures in addition to the helipad and track layout.

Landing operations are described for the HNM by frequency of operations 1n
daytime and nighttime. BEach landing track description is followed by the
operations on that track. Each operation description gives the helicopter type
name and the number of daytime and nighttime landings for that helicopter on
that particular track. Table 2-11 gives an example of takeoff operatlons by

frequency.
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TRABLE 2-11

ANNUAL AVERAGE DATLY IANDING OPERATIONS AT EXAMPLE HELIPORT

Track

TAl

TAL

TA2

TA3

Helicopter

578

Al09

alos

576

AlOD%

aAl0s

(4]
1

{a1]

Operatlons
Daytime Nighttime
2 0
.38 33
.38 .13
6 0
1.13 .38
1.13 .38



2.1.10 Description of Taxi Tracks and Operations

Taxi tracks are described with the first segment beginning at the helipad
and the final segment ending at the parking position. For a "direct" taxi
operation (see Table Z-8) from the helipad to the parking position, the track
1s defined as the taxi would be accomplished. However, for the "reverse" taxi
operation that taxies from the parking position to the hellpad, the track is
defined opposite to the directien that the taxi would be accomplished (see
Table 2-9). For convenience of checking the input, it is good practice to give
these two tracks different names even though their definitions may be
ldentical. The first moving segment must be straight. Figure 2-9 presents a
sample direct taxi track.

The user must provide the heading of the helicopter for any static
operations at the helipad or parking pad. This information will be used with a
later data base to enable calculation of the directional characteristics of
some of the static operating modes. The data base provides for uniform
radiation in all directions.

Taxiing operations describe the type, magnitude, and arrangement of taxi
activity at a heliport. The input consists of the average number of daytime
and nighttime taxl operations per day on each track. The preparation of
operations data is based on knowledge of schedule, demand, and air traffic
control procedures in addition to the helipad and track layout.

Taxi operations are described for the HNM by frequency of operation in the
daytime and nighttime. Each taxi track description is followed by the
operatilons on that track. Each operaticn descriptlon gives the helicopter type
name, and the number of daytime and nighttime taxi operations For that

helicopter on that particular track. Table 2-12 presents an example of taxi

cperations by frequency.

I
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TABLE 7-12
ANNUAL AVERAGE DAILY TAXI OPERATIONS AT EXAMPLE HELIPORT

Operations
Track Helicopter Daytime Nighttime
TX1 Al09 1 ]
TX2 R109 0

Z=31



2.2 Example Hellport Description

A hypothetical heliport, together with its tracks and operations, has been
developed to serve as an example For the HNM user.
"Example Hellport".

The heliport 1s named
It is the basls for the sample Input and output data
contained in this manual.

Figure 2-10 shows the layout of Example Heliport. It serves as a
scheduled stop for a commercial helicopter flying between the business district
and the clty's internatlonal airport.

It also supports a slngle corporate
helicopter which is based at Example Heliport.

The heliport contains a touchdown helipad that is used by both helicopters

and a parking posltion for the corporate helicopter. There are two principal
arrival and departure corridors for the heliport.

Thelr relative use is
dlctated primarily by the wind conditions and only secondarily by other factors.

This heliport is only given as an example.

Its layout and operating
conditions are entirely fictitious and should not be construed as
representative of FAA standards.

The following define Example Heliport and its operations for an assessment
of its potential noise impact.

Heliport elevation is at 13 feet above sea level.

o Annual average amblent temperature near the surface 1s 59°F.
o The touchdown helipad and the parking position shown in Figure 2-10
are utilized at the example heliport.
Lo}

There are four takeoff tracks, four landing tracks, and two taxi
tracks, as 1llustrated in Fligure 2-11.

Two helicopter types, a Sikorsky 576 and an RAugusta Al09, operate at
the heliport on a regular basls.
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The numbers of operations of each helicopter on each track are given
in Tables 2-13; 2-11 , and pr 25 L o)

The landing, takeoff, and taxi profiles for both helicopters are
described in Tableso_y, , &£, 28, and 2.9, Note: These profiles
are hypothetical and should not be assumed to be applicable to an
actual heliport case.

The ground surface is acoustically hard.
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3.0 PROGRAM START-UP AND PREPARING CASE INPUTS

3.1 System Start-Up: The HNN Main Menu

The HNM Main Menu, Figure 3-1, appears when the HNM is First started. The
functions provided by the program are accessed from the menu. Many are similar
to those available with the INM. In this section, we are concerned only with
the first three functions:

1) Input File Designation
2) Case Data Entry
3) Map Entry

The first two of these functions must be done before any of the others.
They are discussed in thls section. The third function, Map Entry, is
optional, but is also discussed in this section along with the other data entry
Functions. RAll of the other functions accessible from the HNM Main Menu are
discussed in Section 4.0.

3.2 Input File Designation

When "1" is selected from the HNM Main Menu, the File Information screen,
Flgure 3-2, is displayed. oOn this screen, the user may first specify the name
of an existing data file for a case which is to be edited or changed. (Note:
Entry of a non-existent file name will result in a prompt to the user to
re-enter a vallid file name.) In addition, a name must be glven for the file
that will contain all of the results of the data entry or editing process. Aany
valid Dos file name (up to eight characters, opticonally followed by a
one-to-three character extension) can be used. When the file name(s) is/are
correctly typed, the END key must be pressed to continue to the next step of
the process.

If the user enters a valid name of an exlisting case, all of the data in
that file are loaded and will be displayed during the entry and editing

-

processes described below. This makes it easy to build a case file in mqu_j‘“r

than one session at the computer, or to change one case flle to another without

having to re-enter the same data twice.

3=1
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FIGURE 3-2 SCREEN DISPLAY FOR ENTRY OF DATA FILE (CASE) NAMES
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The user must remember the name given to theﬂuutgut data file if that file

is to be edited at some time in the Future.* /

If the resulting case file name is the same as the name of the existing {;S}'{
case to edit, then the resulting case file will replace the existing case file ﬁaxlﬁf
on the disk. Hence, the existing file will be lost, and only the resulting : ;}WLF
file will remain available to the user. "lﬁf 

{kk'

3.3 Case Data Entry

The process of entering data into the HNM program is interactive,
Involving menu selections and "fill-in-the-blank" forms displayed on the
computer screen. This differs from the data-entry process for Version 3 of the
INM, which requires preparing text files in a specified manner. The HNM may
also be run using an input text file created in a similar manner to one used
for INM. Nevertheless, to avoid any of the errors associated with this method
of creating an input file, it is strongly recommended that the HNM data entry
routines be used.

.

Data input for the HNM can convenlently be described in terms of 6

sections:
o] SETUP -- Containing hellport data and specifying units.
a] HELICOPTERS -- Contalning helicopter types and rotor speeds.
_ -; TAKEOFFS -- Containing takeoff tracks, profiles, and operations.
e h“k o APPRORCHES -- Contalning approach tracks, profiles, and operations.
Lﬁn TAXI — Containing taxli tracks, profiles, and operations.
o PROCESS -- Containing the process commands.

Rll sections are required with the exception that only one of the
activitles sectlons (TRKEOFFS, APPROACHES, or TAXI) is required.

* Use the DOS "DIR" command prior to starting HNM to list all available files.
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3.3.1 Data Entry Menu

When Case Data Entry is selected from the HNM Main Menu, the Data Entry
Menu, Figqure 3-3, is displayed. All data entry steps begin and end with this
menu. These are in two categorles: keybeoard entries on the left and tablet
entries on the right. (The latter are avallable only on computers equipped
with a Summmagraphics Model MM1201 graphic tablet.) A HELP option is also
available from the Data Entry Menu, and provides descriptions of each of the
menu options.

To make a selection from the Data Entry Menu, type the number of the
selection and then press the ENTER key. In general, data entry should proceed
in the order in which the steps are numbered in the Menu. For example, Ground

Distance Units must be specified (step 1) before any ground distance values are
entered.

3.3.2 BSetup Functions

3.3.2.1 Ground Distance Units

specification of the ground distance units in which certain types of data
will be entered is normally the first step in data entry. This ls done by
selecting "1" from the Data Entry Menu. The Units Definition screen, Figure
3-4, is then dlsplayed.

At this point, the user can specify the units in which ground distances
will subsequently be entered for keyboard input of the heliport layout, flight
profiles, and flight tracks; and the units in which results will be presented
in grid reports and contour plots. (RETRIEVE applies to portions of a contour
display. See Section 3.4.5.) The possible units are feet, meters, and
international nautical miles. They are selected by typing "F", "M", or "I,
respectively, before each data type where ground distance 1s of significance.
After all selections have been made, pressing the END key saves the cholces and

returns to the Main Data Entry Menu screen. Alternatively, pressing the ESC
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FIGURE 3-3 DATA ENTRY MENU
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graphics tablet input is selected.

Press END to save, ESC to abandon

FIGURE 3-4 UNITS DEFINITION SCREEN PRESENTED WHEN "GROUND DISTANCE"
IS SELECTED FROM DATA ENTRY MENU



key returns all selections to their original units and returns to the Main Data Jr
Entry Menu screen. Except when an existing case file is being edited, thejp nfrff.fﬁf
default ground distance is feet (F). Note that for graphic displays of ;1f.ﬂ?

map-type information (heliport arrangements, flight tracks), all distances 'r';f.f_f'1 ‘, 2
entered are converted internally to feet and displayed in the units of feet. Eﬁiff

3.3.2.2 Setup

The Hellport Definition screen, Figure 3-5, is displayed by selecting "2"
from the Data Entry Menu. This screen is used to enter information identifying
the case and the heliport under study.

Enter a case title —- any descriptive name you wish, up to 67 characters
and the heliport name, up to 35 characters. Enter the heliport elevation
(above mean sea level) and the temperature. The default heliport elevation is
sea level (0 feet). The temperature can be in Centigrade (C), Fahrenheit (F),
or Ranklne (R) degrees. The annual average termperature or standard-day
temperature would generally be used. The default temperature is 59°F,
(Heliport altitude and temperature not currently used in the HNM.)

Finally, the acoustic property of the ground surface within 250 feet of
the heliport (or of the most-used helipad at the heliport) in the direction of
the nearest neighbor should be characterized as either Hard (H) or Soft (s}.
From an acoustlc point of wview, "hard™ ground is either pavement or water. all
other surfaces (dirt, grass, areas covered by trees, etc.) should be considered

"soft".
3.3.2.3 Helipads

Helipad layout can be done with the keyboard by selecting "3™ from the
Data Entry Menu, or with the graphics tablet, by selecting "11". These are
equivalent and redundant methods. Indeed, a helipad located by keyboard entry
of its X-¥ coordinates will show up later on the graphic layout display, and
cne entered with the graphlc tablet will later appear with its coordinates
listed in the keyboard entry menu. At least one helipad must be entered for

the HNM to operate properly.
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HELIPORT DEFINITION BETUR
CASE TITLE -

[Example twsat case input =
HELIPORT MAME — [Example Heliport x
ALTITUDE (FT) - [13 ]

TEMPERATURE (DEG) —[59.00 ] BCALE (E,F or A —[F]

TYPE OF SURFACE WITHIMN S00 FT — HARD(H),SOFT (91 —[H]

Press END to save, ESC to abandon

FIGURE 3-5 SETUP DISPLAY FOR ENTERING HELIPORT IDENTIFYING INFORMATION
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Keyboard

Keyboard entry of helipad locations is enabled from the Main Data Entry
Menu by selecting "3". The Pad Definitlon screen, Figqure 3-6, is then
displayed. Enter an identifier -- up to 3 letters and/or numerals -- for each
helipad of the heliport and then enter its ¥ and ¥ coordinates. Normally the
helipad (or main helipad, 1f there 1s more than one at the heliport) is
assigned the coordinates (0,0); the other helipads are assigned coordinates
relative to that point. The distance units should be those selected with the
GROUND DISTANCE UNITS option (Figure 3-4). The type of units you selected are
shown in the heading on the screen, Figure 3-6.

Up to 6 helipads can be located on the first screen, Figure 3-6. Up to 6
more can then be located by pressing the PGDH key. The first six can be
retrieved by pressing the PGUP key. At least one but no more than 12 helipads

must be located.

Graphlec Tablet

To enter helipad locations with the graphics tablet, select "11" at the
Data Entry Menu. The screen in Figqure 3-7 1s displayed. WNote that as you move
the puck or stylus around the surface of the tablet, a blinking cross moves
correspondingly arcund the screen. This 1s the graphie cursor.

The screen in Figure 3-7 has three areas: a "graphic Keyboard" area on
the top, an instruction area on the right, and a graphic display area to the
left and center. The principal purpose of this screen is to allow you to
select the function you wish to perform from the graphic keyboard area. oOnly

functions within a "highlighted"™ area can be selected. These functions are:

5] SCALE —-- This allows you to change the scale of the graphic display
(the scale 1s always in feet).

o RETRIEVE MAP — This function allows you to retrieve and display a

map of the heliport and its environs previously created with the MAP
routines (described in Section 3.3.2.4).
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Press END to save & returmn, ESC to abandon

FIGURE 3-6 DISPLAY FOR THE ENTRY OF HELIPAD LOCATIONS FROM THE KEYBOARD
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© USE MAP PADS -- This function takes all the helipads (up to 12 max.)
previously entered onto a map using the MAP routines, and designates

them as helipad locatlons as defined above.

o] PRINT MAP -- This function allows a map of the heliport and its
environs, retrieved with the RETRIEVE MAP Function (described below)
te be printed on a dot matrix printer.

(<] CLEAR MAP — This function clears the background map from the screen.

o ADD, EDIT, DELETE —— These functons allow you to enter, relocate, or

remove specific helipads.

o HELP -- Provides additional explanatory informatlon about graphic
entry of helipads.

&) E¥IT -- Returns to the Data Entry Menu.

The designation "HELIPAD" in the upper right-hand corner is simply a
reminder of what function you are currently performing. It is not a function
selection.

To select a function, move the graphic cursor until it is inside the box
labeled with that function. Then press the button on the stylus or any of the
buttons on the puck. The words YES and NO will then be highlighted. Move the
cursor to YES and again press a button on the stylus or puck. The selected
function is then implemented. Follow the instructions on the right side of the
next screen.

The functions ADD, EDIT, and DELETE requlire drawing within the graphic
area of the display. For this purpose, the Sketch Screen, Flgure 3-8, appears
automatically. On thls screen, you can again select functions wlith the cursor
from the graphic keyboard area on the right. You can designate pads for
deletion, locate new pads, or relocate existing helipads within the graphic

sketch area by moving the cursor and depressing a button on the stylus or puck.
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The Ffunctlons are:
o 1D — To enter an alphanumeric identifier for a helipad.

o LOC —— To locate a helipad in the sketch area. Press a bution on
the stylus or puck when you reach your desired location.

o SAVE —- To save a hellpad location for future use by the HNM. (Each
helipad location must be SAVEd once you are sure of its location.)
The numeral in this box is one more than the number of helipads

previously saved. Up to 12 helipads can be saved.
o EXIT —— Returns to the initlal helipad graphics screen.

when you EXIT from the sketch screen, you are returned to the initilal
helipad graphic screen, Figure 3-7, where your changes are now shown in the

graphlic display area.
3.3.2.4 Mmp

The MAP function, selected by entering "10" from the Malin Data Entry Menu,
allows you to graphically enter a map of the heliport and its environs. This
function is ldentical to that available from the Main HNM Menu (see Section
3.7). Such features as shorelines, highways, nolse-sensitlve areas, etc., can
be entered and labeled. There is no alternate method for MAP entry from the
keyboard.

The map and its features do not in any way influence HNM calculations.

The sole purpose of the map is to designate local features that will aid in

your interpretation of HNM results.*

* One exception to this generalization is the fact that, when entering helipad
locations graphically (see subsection above), you can RETRIEVE a previcusly
entered map, and then use the pads on that map as helipad locatlons for HNM

calculations.
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The initial MAP screen, Figure 3-9, 1s similar to the initial helipad
graphics screen, Figure 3-7. It simply allows more drawing options. Once
again, these options are selected by moving the stylus or puck on the graphic
tablet so that the cursor is within the box labeled with the desired Function
or cholce, and then pressing the button on the stylus or any button on the
puck. A YES or NO confirmation is then required.

The Functions available for MAP entry and editing are as follows:

o CLEAR MAP —— Erases a map entirely except for a scale and a north

arrow in the upper right-hand corner.

o MOVE NORTH -- Allows the locatlon of the north arrow to be changed.
(The arrow always points up.)

o LINE TYPE -— Allows the selection of one of seven possible line
types.
(o} RETRIEVE MAP -- Retrieves and displays a previously entered map from

disk storage.

o SCALE —- Changes the scale of the map.

o MOVE SCALE —- Relocates the scale bar on the map.

o MARKER TYPE —— Allows the selectlon of one of six types of markers.

o SAVE MAP -— Allows a map to be given a name, and saved to disk under
that name.

o} MAP — Switches to the sketch screen (Figure 3-10) so that map

entries can be drawn.

s} TEXT —— Allows text to be entered and positioned to label items on

the map.
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FIGURE 3-9 INITIAL SCREEN DISPLAY FOR MAP ENTRY
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o PRINT -- Prints the map on a dot—matrix printer.

a HELP —— Displays additional information about map-entry options.

You must select your LINE TYPE and MARKER TYPE before swltching to the
sketch screen (Figqure 3-10) with MAP to enter map features. Otherwise, they
will retain their default values: a solid line and a star.

When either MAP or TEXT is selected, the options ADD, EDIT, and DELETE are
highlighted. One of these options must then be selected. Next, if your
initial selection was MAP, one of slx symbol types must be selected from the
highlighted area. The symbol options are an arbltrary line, a marker
(indicated by a star on the screen menu), a rectangle, a vertical line, a
horizontal line, and a helipad.

When your entry reduires pointing or sketching on the map, the sketch
screen, Figure 3-10, is displayed. Instructions in the upper left-hand corner
tell you what to do. A graphic keyboard area on the right-hand side of the
screen shows your optlions. To select one of these options, simply move the
graphic cursor to within the appropriate box and press any button on the stylus
or puck. MNote that all sketch screen entries must be SAVEd if you wish these
to become a permanent part of your map.

3.3.3 Hellcopters

The next data entry step is to select from the database the helicopter
types that use the heliport. This is done by selecting "4" from the Data Entry
Menu. The Heliport Selectlion screen, Flgure 3-11, 1is then displayed. This
screen presents a list of the helicopters for which noise data are available in
the HNM data base. At least one helicopter must be selected for HNM
computations to be performed, and that helicopter must be in the data base. If
your particular helicopter is not in the data base, then select one from the
data base that is most similar to yours in terms of its noise properties.

Helicopter types are selected by typing an "X" in front of each selection.

When selections are complete, press the END key to save them and to continue.
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LOCATE @i EHDFDIMT OF THE LIHE

Save

EEIT

FIGURE 3-10 SKETCH SCREEN DISPLAY FOR MAP ENTRY
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HELICORPTER SELECTION HELICOPTERS

Place an % by any helicopter you will be using:

1 B212 BELL 212 (UH=1M) 9 B206L BELL 206L

2 561 SIKORSKY S5-61 (CH=3A) ¥l 10 Alo9 ABUSTA A—109

3 SEa4 SIKORSHY S—64(CHS4B) 11 BAS41G REROSPATIALE SA-341G
4 CHa47C BOEING VERTOL (CHa7C) 12  H3ooe HUGHES 300C

5 HS0OC HUGHES S00C 13 565 SIKORSKY S=653(CH-53}
& BDLOS BOELHOW BO—-105 14 B70 SIKORSKY S—70(UHE0A}
7 BATE BELL 473 % 15 &B78 SIKORSKY S-=75

B SA330J AEROSPATIALE SA-330J

Presa END to save, ESC to abandon

FIGURE 3-11 DISPLAY FOR SELECTION OF THE HELICOPTER TYPES THAT USE
THE HELIPORET
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Next, the Helicopter Rotor Speeds screen, Flgure 3-12, is displayed. This
screen presents an entry form for the helicopter rotor RPM for each of the

selected hellicopters. HNominal rotor RPM values are displayed from the data
base for each of your selected helicopters. You can change these, or press the

END key to save them and return to the Main Menu.
3.3.4 Takeoffs

The HNM requires information about helicopter takeoff, approach, and/or
taxi activities at the heliport. 1In each case, it is necessary to define
ground tracks and flight profiles, and to enter information on the number of
operations associated with each track and profile for all of the helicopters
selected. This is a relatively involved process for a busy heliport, but the
HNM allows the information to be entered in a stralghtforward and systematic
way. The entry of data on takeoff actlvities is described in this section.
The entry of data on approach and taxi activities is almost identical, and
differences are noted in Sections 3.3.5, Approaches, and 3.3.6, Ground Taxi
Activities, below. Note that the current type of data entry is indicated in
the upper right corner of the screen: "TAKECFF" In this case.

When TAKEOFFS is selected by entering "5" from the Data Entry Menu, the
Flight Menu, Figure 3-13, is displayed. From this menu, you can choose to
define TRACKS, PROFILES, or OPERATIONS. You may also choose to graphically
define takeoff tracks by selecting "12" from the Data Entry Menu. Each of

these selectlions 1s described below.
3.3.4.1 Tracks

Ground tracks can be entered either from the keyboard by selecting "1"
from the Flight Menu, or graphically by selecting "12" from the Data Entry
Menu. A takeoff ground track starts at a deslignated helipad with a straight
segment on an initial heading. nlternatéﬁgarved and straight segments can then
follow, out to 9,999 feet from the helipad. The program automatically extends
the Final segment of any takeoff track out to 9,999 feet from the helipad.



HELICORTER ROTOR SPEEDS HELICOPTERS

Enter any rotor speeds you wish to change

ROTOR SREED ROTOR SPEED
HEL ICORTER {RPM} HELICOPTER tHPM)
10 R109 [ ] 15 576 [l

Press END to save, ESC to abandon

FIGURE 3-12 ENTRY SCREEN FOR HELICOPTER ROTOR RPM
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FLIGHT MENU TAKEOFF

1. DEFINE TRACHS
2. DEFINE PROFILES

3. DEFINE OPERATIONS

ES5C to guit
Enter your selecticﬂ[]

FIGURE 3-13 FLIGHT MENU FOR TAKEOFFS
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Keyboard Entry

Keyboard entry of a takeoff Elight track invelves the use of three data
entry screens (Flgure 3-14a, b, and c). ©On the first screen, Track
Identification, Fiqure 3-14a, the user enters an identifier for the takeoff
track and designates the helipad from whence that track originates and the
initlal heading of the track. The helipad must match one of the helipads
designated and located as described in Section 3.3.2.3, Helipads. The initial
heading is the true (not magnetic) heading of the first straight track
segment. (This need not be the initial heading of the helicopter on its pad.
Information on how helicopters might change their heading just after 1ift-off
is entered as described in Section 3.3.4.2, Profiles.) When the END key is
pressed, the Track Segment Definition screen, Figure 3-14b, is displayed. HNote
that the track identifier you have just entered is shown in the upper right
corner. The length of the initial straight track segment is then entered.

If the complete track is a straight line out to 9,999 feet, then pressing
the END key at this point signals the end of the track entry process.
Regardless of the segment length entered here, if this is the only segment, the
track length will automatically be adjusted to 9,999 feet. However, if the
track curves, the PGDN key should be pressed. The Track Segment Definition
screen, Filgure 3-l4c, is then displayed. Now the curved segment can be
defined. After this is done, use of the PGDN key causes the straight seqment
entry screen of Figure 3-14b to be displayed and a subsequent straight segment
can be entered. You are thus forced to alternate straight and curved track
segments until the track is completely defined. However, you can "back up”
during the entry proces with the PGUP key, or abandon the Track Segment
Definition process completely with the ESC key.

When you are satisfled with a track definition, press the END key. The
Track Selection screen, Figure 3-15, 1s displayed. This screen presents a
listing of available tracks, and it will include at least the track you have
just defined (track Tdl in this case). You can now choose to edit or delete an
existing track, define another track, or terminate the track definition process
by pressing the ESC key. (At this point, your tracks are saved. ESC just
abandons the track selection screen, not the tracks.)
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TRACK IDENTIFICATION TAKEDFF
TRACHS

TRACK ID - tdl

PAD. 1D - Po1

INITIAL HERDING (DES) —[305)

Prgas EMD to save, EBC to abandan

Flitl

kv 3-14a DISPLAY FOR TRACK TDENTIFICATION AND TNITIAL HE

TAKEDOFF
TRACK td1
TRACK SEGHENT DEFINITION
BEGMENT NO. 1

STRAIGHT SEGMENT

Press
Press
Press
Press

IsTRMCE (FEET? - [EBo.o ]

PGDN to save, £ get redt segment
PGUF to save, & get previous segmant
END when finished with trach

ESC to abandon

SN

“IGURE 3 14b DISPLAY FOR THE ENTRY OF A STRAIGHT TRACK SEGMri

TAKEDFF
TRACH tdl
TRACK SEGMENT DEFINITION
GEBMENT MO. 2

CURVED GEBMENT

LEFTIL) OR RIBHT(R) - [R]

DEGREES OF TURN(D) DR MEW HEADING(H) —[H]
TURN ANGLE/HEADIMG {DES) -

RADIUS OF TURN (FEET) - .0 ]

Press PEDN to save, & get nedt segment
Press PEUFP to save, b get previous sageent
Press END when finished with trachk

Press ESC to abandon

“IGURE 3-14¢c DISPLAY FOR THE ENTRY OF A CURVED TRACK SEGMENYT
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TRACK SELECTION TRAKEOFF
TRACKS

Available tracks —
1 tdi 2 td2 2 td3 & td&

cHotce —[ ]

Enter number of track to edit/delete
Press ENTER for new track
Press ESC to guit

FIGURE 3-15 TRACK SELECTION MENU
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Tablet Entry

Tablet definitlion of tracks is much simpler and less error-prone than
keyboard entry. When the graphic definition of tracks is first selected by
selecting "12" from the Data Entry Menu, the screen in Figure 3-16 is
displayed. The optlons available to you are similar to those encountered when

helipads and maps are entered graphically. They are as follows:

o SCALE -~ This allows you to change the scale of the graphic display
{the scale is always in feet).

e RETRIEVE MAP -- This function allows you to retrieve and display a
map of the heliport and its environs previocusly created with the MAP

routines described in Secticn 3.3.2.4.

o ERINT MAP -- This function allows a map of the heliport and its
environs, retrieved with the RETRIEVE MAP function tc be printed on
a dot matrix printer.

o CLERE MARP — This functlon clears the background map from the screen. =

o PRINT TRACKS — This Eunction is to reproduce tracks with the

background map, if any, on a dot-matrix printer.

o ADD, EDIT, DELETE — These functions allow you to enter, relocate,

or remove speclfic tracks.

o HELE -- Provides additional explanatory information about graphic
entry of tracks.

(o] EXIT —-- Returns te the Data Entry Menu.
The designation "TRACKS"™ in the upper right-hand corner 1is simply a

reminder of what function you are currently performing. It is not a Function

selection.
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GILETY jnE vES O O

FIGURE 3-16 INITIAL GRAPHIC DISPLAY FOR THE ENTRY OF TRACKS
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To select a Functlon, move the graphic cursor until it is inside the box
labeled with that function. Then press any of the buttens on the stylus or
puck. The words YES and NO will then be highlighted. Move the cursor teo YES
and again press a button on the puck. The selected function 1s then imple-
mented. Then, Ffolleow the lnstructions on the right side of the next screen.

Wwhen tracks are to be added, the screen in Filgure 3-17 is displayed. On
this screen, you indicate the beginning and end of the first stralght track
segment. MNext, the beginning and end of the second stralght track segment
should be entered. The program automatically £1lls in the curved segment as a
circular arc between these two straight segments. Curved segments never need
to be entered. They are always computed as arcs of circles jolning and tangent
to the two adjacent straight segments. Each time a straight segment is
entered, the curve connecting it to the prior straight segment is automatically
computed and displayed.

Mote that all tracks are operation-specific; l.e., each track must be
designated for takeoffs, approaches, or taxi activitles. If it happens that
helicopters use the same track for both approaches and takeoffs, then two
identical tracks must be entered: one for takeoffs and ancther for appraoches

(see Figure 2-11).
3.3.4.2 Profiles

A profile is the vertical projection of a flight path, and includes such
operations as idling, hovering, ascent and descent, and lateral movement.
Profiles are entered by selecting "2" from the Flight Menu. Takeoff profiles
must be specifically defined by the user for each selected helicopter type, and
can only be entered through the keyboard. There 1s no graphlc entry capability
Eor profiles.

The first step in profile definition is to specify a helicopter. B list
of the helicopters designated during the helicopter selection phase (Section
3.3.3) is displayed on the screen, and one of these must be selected. Once a
helicopter has been specified, a takeoff profile can be defined using the
Profile Definition screen, Figure 3-18.

The next step in profile definition is to name the profile. This can be

any name you wish, but mneomics like "TAl09" are useful.
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FIGURE 3-17 SKETCH GRAPHIC DISPLRY FOR THE ENTRY OF TRACKS
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AVAILABLE
MODES
BTATIC=-
1 = GIDLE
2 = FIDLE
3 = HIGE
& — HOBE
3 — YRBC
CONSTANT MOVEMENT-—
& = HIBE
To=T0
8 — LFLD
S — APPR
ACCELERATION—
10— ACLH
11 = ACLC
12 = DCLD
13— DCLH

= ¥ e R = - = o
Ending distances, zltitudes and speeds are entered for sach segmen

|
|
I
1
1
|
1
|
I
1
1
|
I
1
|
1

PROFILE DEFINITION
HELICOPTER - A109
PROFILE NAmE [TA109
DISTANCE
FROM STRART
(FEET)
= 00 b
.00
. 00
.00
100. 00
S6a. 00
5032. 00
5786, 00
99999, 00

O D~ = p= e L) ) %
C -—
=

Press END when finished, ESC to gquit

ALTITUDE

(FEET)

[» 00

- 00

. OO0

15..00

15. 00

130, 00

1000 0D

1000, 00

1000. 00

TREEDOFF
PROFILES

DURATION/
SPEED
(SEC/HT
0. 00 -1
10, 00
. 00
16. 00
.00
0.00
. 00
100. 00
100. 00

FIGURE 3-18 TAKEOFF PROFILE DEFINITION SCREEN
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A takeoff profile must have at least three segments, but up to 14 can be
accommodated. Each segment is identified by its specific flight operating mode
because each mode has different noise characteristics. & list of all the
possible flight operating modes is shown down the left side of the screen,
Figure 3-18, under "AVAILABLE MODES". There are 13 possible modes, divided
into three classes: statlc, constant movement (i.e., lateral movement at

constant alrspeed), and acceleration. The modes are:

STATIC

1. GIDLE: Ground idle.
7. FIDLE: Flight idle.

3. HIGE: Hover 1n ground effect (statlc, with no lateral movement).
4, HOGE: Hover out of ground effect (static).
5. VASC: Vertical ascent. A constant is added to the HOGE nolse

curve to determine nolse level for VASC.

CONSTANT MOVEMENT

6. HIGEEF’ Hover in ground effect with lateral movement, for Taxi. &
constant 1s added to the HIGE noise curve to determine HIGE
for Taxi.

T TO: Takeoff, wlth lateral movement at constant alrspeed.

8. LFLO: Level Elyover (cruise, out of ground effect).
9. LPPR: Approach at constant alrspeed.

ACCELERATION

10. ACLH: Becelerating, horlzontal takeoff. A constant is added to
the TO noise curve to determine neoise levels for ARCLH.

by i ACLC:  Accelerating, climbing takeoff. A constant 1s added to the
TO noise curve to determine nolse levels For ACLC.

12. DCLD: Decelerating, descending appreoach. A constant is added to
the APPR noise curve to determine noise levels for DCLD.

13, DCLH: Decelerating, horizontal approach. A constant is added to

the APPR noise curve to determine noise levels for DCLH.

a=3l



In the Data Base, the constants for VASC, HIGE (Taxi), ACLH, ACLC, DCLD,
and DCLH are all set equal to zero untll experimentally defined.

Each segment of a takeoff proflle consists of one row on the fill-in
table. For each row, you must enter a mode ldentification for the operating
mode in the MODE ID column. The distance from the pad, in the units previously
defined, and the final altitude above the ground must then be entered (see
Section 3.3.2.1).

For static flight modes, you must enter the duratlon in seconds. For
modes with horizontal movement, a £inal speed must alsc be supplied. Many of
the operating modes are not applicable to takeoffs. However, thls same screen
and procedure are used to define approach and taxi profiles, and the other
modes may be used then.

As in other data entry screens, this screen has full-screen editing
capability. Press the END key when the profile definition 1s complete. The
Profile Selection screen, Figure 3-19, is displayed. HNote that profiles are
helicopter-specific. If more than one type of helicopter flies the same
profile from a given helipad, then that profile has to be entered separately

Eor each of the helicopters.

3.3.4.3 Operations

Operations are entered by selecting "3" from the Flight Menu, Figqure
3-13. They are entered on a track-by—track basis, using the tracks defined as
described in Section 3.3.4.1. Por each track, helicopter types are selected,
followed by the selection of a profile for each helicopter type.

Finally, the number of daytime and nighttime operations are entered for
that helicopter profile along that track. This process is repeated until all
average daily helicopter takeoff operations at the heliport are accounted for.

The first step in the entry of operations is to specify a track from the
Track Selection screen, Figure 3-20. Note that this screen is very similar to
the Track Selection screen used for track entry (Figure 3-15}.

Once a track has been selected, you must specify a helicopter for which
operations are to be entered using a Helicopter Selection screen. This screen

is shown on Figure 3-21.
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TRAKEDFF
PROFILEE
PROFILE SELECTIOM

Available profiles for helicopter A109

I = Thi09

cHorce —[ ]

Enter number of profile to edit/delete
Fress ENTER for new profile
Press ESC to quit

FIGURE 3-19 PROFILE SELECTION MENU
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TRACK SELECTION TRHEDOFF
DPERATIONS

Available trachs —
1 tdl 2 td2 3 td3 4 td4

Enter number of track — El j

Press ESC to guit

FIGURE 3-20 TRACK SELECTION MENU FOR TRKEOFF OPERATIONS
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HELICOPTER SELECTIONM FRULCESLES

FREWLIEW
Flace an X by any helicopter you will be using: TAKEDFF

X149 A109 X 15 576

Fress END to save,; ESC to abandon

FIGURE 3—-21 HELICOPTER SELECTION SCREEN
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After selecting a track and specifying a helicopter, you must now select
the profile for which operations are to be entered using the Profile Selection
Menu, similar to Figure 3-19.

When the track, the helicopter, and the profile have all been identified,
the Track Operations Definition screen, Figure 3-22, is displayed. Note that
the track you are working with is defined in the upper right-hand corner of the
Track Operations definition screen. Similarly, the helicopter and its selected
profile are listed. The total number of operations you have previously defined
for thls track —- for all helicopter and profile types — 1is shown at the top.

¥You now enter the total number of average daytime (7:00 AM - 9:59% PM) and
nighttime (10:00 PM - 6:59 AM) operations for the designated track, helicopter,
and profile. Then enter the heading (true) of the helicopter as it sat on the
ground prior to takeoff, and its typical or average heading during any hover
operations that occur during takeoff. The default values for these static
headings are the initial track headings.

Once the number of operations and the headings are entered, the Operations
Selection list, Figure 3-23, is displayed. You can now choose to edit or
delete an exlsting set of operations, enter a new set of operations, or
terminate the operations entry process by pressing the ESC key. (At this
point, your operations are saved — ESC abandons the Operations Selection

screen, not the operations.)

3.3.5 BApproaches

Entry of informatlion about approaches is identical to that for takeoffs.
Tracks, profiles, and operations are entered as described in Section 3.3.4.
Keyboard entry of approach tracks, and also of approach profiles, is done in
the order they are flown. However, graphic entry of approach tracks must be
done in the reverse order from the way the track 1s flown, starting at the

helipad and moving cutwards from the heliport.
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Number of operations already defined for this track -

HELICDPTER — A109
PROFILE —= TA109
NUMBER OF DPERATIDNS

DAY = |. 90
NIGHT — [,320

TRACYK OPERATIONS DEFINITION

HELICORPTER HEADINGS IM DEG. TRUE NORTH

BROUND HEADING - |30
HOVER HEADINGE = |30

FPress ENMD when finished, ESC to guit

TAKEOQFF
DPERATIONS
TRACK tdl

FIGURE 3-22 TRACK OPERATIONS DEFINITION SCREEN
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OPERATIONS SELECTION TAKEOFF

OPERATIONS
Existing operations for track tdi

# HELICOPTER PROFILE DAYy NIGHT # HELICOPTER PROFILE DAY NIGHT

1 A109 TA109 - 90 - 30 2 576 TS76 4. 80 - 00

cHorce [ ]

Enter operations set number to edit/delete
Press ENTER for new sst of operations
Press ESC to guit

FIGURE 3-23 OPERATIONS SELECTION (SUMMARY) LIST
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3.3.6 Ground Taxi Activities

Taxi activities consist of an abbreviated takeoff and approach within the
confines of the helipoert. The complete track 1s entered, starting at the
helipad of origin and ending at an arbitrary parking space. For keyboard entry
of taxl tracks, the user must enter the X and ¥ coordinates of the hellcopter
parking space. For graphic track entry, the end of the final segment is

considered the parking space. A complete profile 1s entered for each taxiing 37’5
helicopter consisting of all the necessary taxi modes (typically GIDLE, FIDLE, ;Z 1 :;,
Constant Movement HIGE, FIDLE GIDLE). When the numbers of daytime and folrée
nighttime operations are entered (Figure 3-22), ground and hover headings must ) &7 ¢ Aﬂf
be given at both the originating helipad and destination parking space. £G bfﬁlﬂf

ffﬂﬁﬁ%}{p g?f
3.4 selecting the Processes to be Performed ,/O';;ﬁiﬁ

//,a

The entry of processing options is straightforward and entirely menu-
driven. When PROCESSES is selected Erom the Data Entry Menu by typing "11%,
the Process Menu screen, Fiqure 3-24, is displayed. Five possible processing
optlons can be selected from this menu.

The HNM does not have the "NO VERIFY", "NO EXECUTE"™, and "NO WARN" options
of the INM. &all input data are automatically verified by the HNM, and all
warning messages are displayed and execution will proceed as requested from the
Process Me! 1.

3.4.1 Data Base

To print all or portions of the helicopter data base, select "1" From the
Process Menu. You are then prompted whether or not to plot this data; respond
by entering "¥" or "N". The default is that the data will not be plotted. The
Data Base Report Selection screen, Flgure 3-25, is displayed. Any or all of
the data types in the HNM's bullt-in helicopter data base can be selected From

this menu.
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FROCESS MENU PROCESSES

1 - DATA BASE PRINT DRATRA BASE REPORTS
2 - PREVIEMW PLOT USER INPUTS

3 — GRID PRODUCE GRID REPORTS

4 — CONTOUR PRODUCE COMTOURS

3 — RETRIEVE RETRIEVE A CONTOUR

cHorce - []

Press ESC to quit

FIGURE 3-24 PROCESS SELECTION MENU

DATA BASE REPORT SELECTION PROCESSES
DATA BASE

= ALL DATA

PERFORMAMCE DATH

— NODISE CURVE CRT

TEST TAKEDFF PROFILE

— TEST APPROACH PROFILE

- TEST TAXI PROFILE

v LA & G T =
]

chotce -]

Press ESC to quit

FIGURE 3-25 DATA BASE REPORT SELECTION MENU
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For each data type sSelected, a helicopter selection menu (Figure 3-11) is
displayed so that you can deslignate the particular helicopters for whilch the
cdata are to be reported.*

3.4.2 Preview

Before performing grid or coutour analysis of input data, the user may
wish to prevlew some or all of the fllght profiles and tracks in the scenario.
Ereview provides the capabllity to plot any number of proflles and all the
tracks included in the input file.

Selecting "2" from the Process Menu results in the Preview Menu, Figure
3-26 belng displayed. When any of the three profile types (takeoEE, approach,
or taxi) 1s selected for preview, a Helicopter Selection screen (Figure 3-21)
Is displayed so that you can specify the helicopters for which proflles are to
be previewed. 1In thls case, as opposed to data base reports described in
Zection 3.4.1, only those helicopters you have previously selected from the
data base for computation can be specified.

When "4" is selected from the Preview Menu, the Plot Tracks screen, Figure
3-27, 1s displayed. ©On thils screen you must specify the paper ¥-axis and
¥-axis lengths, the plot scale, and the plot origin peoint. The proper X-axis
length is the size of the paper along the ¥X-axis. Similarly, the Y-axis length
is the size of the paper alcng the Y-axls. The default size is 8.5 by 11
inches. Tk . plot scale is in feet per inch. The default is 3000 feet per
inch. The plot origin position (X.¥) in inches relative to the lower left hand
corner of the paper can be entered. IF no origin is specified, the center of
the paper 1is selected as the origin. Tracks will be plotted enly in the area
allowed by the paper.

3.4.3 crid

A grid analysls determines the noise levels for the Ldn noise metric at

specified points on a grid around the heliport area. The actual grid is
defined by three entries:

* Note that any hellicopter in the data base can be selected. The selections
are not restricted to those you made in Section 3.3.3.
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PREVIEW MENU PROCESSES

FREVIEHW
1 — TRAREDOFF PROFILE
2 — RPPROACH PROFILE
3 — TRXI PROFILE
4 — PLOT TRACHS
cHoIce -[ ]
Press ESC to guit
FIGURE 3-26 PREVIEW SELECTION MENU
PLOT TRACKS PROCESSES
PREVIEW
PAPER LEMGTHS (IMN) = THACHS
X—-AXIS5 — B.5
Y—-AXIS — 11.0

PLOT SCALE (FT/INy —[1000. 07

PLOT ORIGIN RELATIVE TD LOWER LEFT CORMER (IM) -
X = =0 |
Y= )

Press END when finished, ESC to guit

FIGURE 3—-27 PLOT TRACKS ENTRY SCREEN
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{1} The coordinates of the point in the lower left-hand corner of the
grid in relation to the helipad. The same coordinate system as was
used to defline helipad locations (Section 3.3.2.3) must be used
here. The coordinates must be expressed in the user speclfied units.

(2) The increment (distance) between points ln each direction (X and ¥)

expressed in the same units.

{3) The number of lncrements along the grid in the ¥- and ¥-directions.

The actual number of points in the grid is the product of the number of
¥-values times the number of ¥-values.

If the grid is considered as a rectangle with corners indicated by points
and filled with & rsagqular array of points, it will appear as in Figure 3-28.

The starting ¥- and Y-coordinates define the lower left corner of the
rectangle. The X-increment is the distance to the next point moving parallel
to the ¥—axls. The Y-increment is the distance to the next point along the
y—axis. The number of ¥-values and Y-values gives the rest of the information
required to define the grid.

It is possible for the grid to consist of a single point by using "1" as
the number of both the ¥- and ¥-values. Polints along one line (parallel to one
axis) can form the grid by having elther one X-value cor cne ¥-value.

The normal output from the grid analysis is a Standard Grid Analysis
Report (see Section 5). 1In addition to this report, the user may elect to
receive a Detalled Grid Analysls Report provided the grid contalns ne more than
20 points. Any number of grid analyses may be reguested in one execution.

Grid reports can be prepared by selecting "3" from the Process Menu. The
Grid pefinition screen, Figure 3-29, is displayed. Up to 20 grid reports can

be requested.
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1,000 ft.

(X-increment)

r N\
O o
(] &)
'ﬁﬁ
-
[a] ()

(-3000, 1500)

Starting X-coordinate:
Starting ¥Y-coordinate:
¥X—increment:

¥Y-increment:

Number of ¥ increments:

Number of ¥ increments:

FIGURE 3—-28 SCHEMATIC OF THE GRID
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GRID DEFINITION PROCESSES
GRID NUMBER 1 GRID

METRIC IS LDN

STARTING GRID COORDINATES (FEET)

¥ —[-1200

Y —|-1200
INCREMENT STEPS (FEET)

X —[zo0 ]

Y —|200

NUMBER OF VALUES
x —[11
¥y — |11

DETAIL REPORT (Y/N) —[N]

Press PGDN for next grid

Press PBUP for previous grid

Press END when finished with grids
Press ESC to guit

FIGURE 3-29 DATA ENTRY SCREEN FOR GRID DEFINITION
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3.4.4 Contour

A contour analysis determines an irregular grid of points from which may
be extracted contours of the selected values of Ldn in the area around the
heliport. For example, if the contour value is 75 dB, the area enclosed by the
contour wlll have an LDN at or above 75 dB. If the user does not specify at
least one level, then the calculations are performed for L

I at levels of 65
and 75 dB.

If the user desires to save a set of contour data to a file for retrieval
during subsequent use of the model, he must specify a name by which the contour
data set can be identified. One set of contour data (up to 10 contours) may be
saved durling one execution. If no name is specified for the contour set, the
default name CONTO0 is assigned to the set.

The user may also specify a contour value tolerance, i.e., the measure of
smoothness of the contour line. Tolerance in decibels indicates the section of
the heliport noise surface which will require more detailed calculations. The
default tolerance i1s + 1dB, and the user may change this to any desired value.
If the minimum requested contour value is 65.0 and the points being checked
have values of 63.1 and 66.2, then the area around this polnt will be
subdivided further to produce more points at which to calculate noise levels.

A very small tolerance could generate several thousand additional calculations
and will greatly increase the time for computing the contour.

Refinement determines the spacing of locations on the ground for which
noise exposure is calculated. A higher refinement means closer spacing and
ylelds smoother, more preclse contours. But, thils increases computation time.
Refinement can be set from 3 tc 6. The default is 6.

Finally, the user can specify the rectangular area (or window) within
which he wants the contour calculations to be restricted. The window is
defined by the X- and Y-coordinates of its lower left and upper right-hand
corners. All four window coordinates must be specified if this user option ls
selected., Otherwise, the model uses the default window which is a square of
20,000 foot sldes around the origin.
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The user may select one or two types of reports from the contour
calculations. The "Print Report" option ylelds a tabulation of the points
which defline the contours. The "Plot Contour®™ option provides a graphic plot
of the contours. The user 1s not required to select any type of report from a
CONTOUR analysls and it may be very reasonable to do this if he is saving the
contour for later retrieval.

The "Plot Contour"™ option allows additional user input. The user may
specify the paper X-axis and Y-axls lengths, the plot scale, and the plot
origin point. The proper X-axis length is the size of the paper along the
¥-axls. Similarly, the Y-axis length 1s the slze of the paper along the
¥-axis. The default size 1s 8.5 by 11 inches. The plot scale is in feet per
inch, and defaults to 3000 feet per inch. The plot origin position (X.¥) in
inches relative to the lower left-hand corner of the paper is entered. If no
origin is specified, the center of the paper 1s selected as the origin.

When contours are to be produced, select "4" from the Process Menu. The
Contour Pefinition screen, Figure 3-30, is displayed. BAs with the INM, up to
10 contour levels can be specified, but there are two default levels, &5 and 75

dB, and only one metric, L The set of contours can then be given a name

1f it will be retrieved laizr. The telerance level and the refinement level
default values can be changed. You can also change the window size within

which contours will be determined by changing the window size default values.
Finally, y u select whether the contour polints are to be tabulated (printed)
and/or plotted. If a pleot 1s requested, you can change the paper size, plot

scale, and plot origln default values.

3.4.5 Retrieve

The user may elect to retrieve data for a contour from three sources:

{1} 2n old contour fille produced by a previous execution of the model;

{2} A newly saved contour file produced by the current model executlon;

or

(3) The current scratch contour file.
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CONTOUR DEFIMITION PROCESSES
CONTOUR

JEoo JLoo J[Foo JLoe JLoo ILoo ]

CONTOUR LEUELE I.D‘I..,-! -
Bs.00 ] B0.00 ] Es-00 ﬂ_u:}u

CONTOUR NAME — Donood)

TOLERANCE LEVEL (DB} .507]
NUMBER OF REFINEMENTS — 5]

COORDINATES OF BRID (FEET)
LDOWER LEFT CORNER - % —[—=2000. v - —amo.o]
UPPER RIEHT CORMER - X —|2000.0 ¥ .0
PRINT REPORT (¥/M) —[v]
¥

PLOT CONTOUR (Y/MN) —
IFE PLOTTING THE CONTOUR —

PAPER SIZE (IN) - X —[a.s J vy {11.0 ]

PLOT SCALE (FT/IN) - [400
PLOT ORIGIN (IN) = X -[.0 vy .0 2 |

Press END when finished, ESC to guit

FIGURE 3—-30 DATA ENTRY SCREEN FOR CONTOUR DEFINITION
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To retrieve from the first two sources, the user must identify the name under
which the contour was saved. To retrieve from the scratch file, no name is
required. Any number of retrievals may be requested in one execution.

The window described under this option should be within the window
specified for the retrived contour. If no window is specified, the current
contour window is used. Agaln, four coordinates must be specified to define a
window.

When you wish to retrieve a contour computed earlier, select "5" from the
Process Menu. The Contour Retrieve screen, Figure 3-31, is displayed. The
information required is similar to that required to specify a contour, but you

may choose to retrieve only a portion of the original contour.

3.5 Echo Reports

Echo Reports simply reproduce your input information so that you can
verify its correctness. Echo Reports can be obtained by selecting "9" from the
Data Entry Menu. The Echo Report screen, Figure 3-32, is displayed. Type an
"K" in front of each type of report you wish tc have printed. The default is
that only the process report will be printed.

3.6 Help

There is a HELP optlon in the Data Entry Menu which is accessed by
selecting "15". A Help Menu, Figure 3-33, is then displayed which looks very
much like the Data Entry Menu. Selecting an cption from this menu produces one
or more screens of instructions for the particular menu function selected.

3.7 Map Entry

The thlrd data entry option available from the HNM Main Menu, Figure 3-1,
is Map Entry. This separately accesses the map entry functions available from
within the data entry process. These are described in Section 3.3.2.4.
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CONTOUR RETRIEVE PROCESSES
RETRIEVE

CONTOUR LEVELS (DBY — UP

Bs.c0] [rs.co ] [oo ngom:] EFoo ] [oo ] [eo ] [oe 7] oo ] [eo
CONTOUR NAmE — Eonood)

COORDINATES OF GRID (FEET)

LOWER LEFT CORNER - X —[=1000. ] ¥ -[-1o000.
UPPER RIGHT CORNER - X —|1ooo. | v —|1o00.
PRINT REPORT (Y/M) —[;]
PLOT CONTOUR (¥/M) —
IF PLOTTING THE CONTOUR - £
POPER SIZE (IN) — x —-[B.5 v -[11.o0 ]
PLOT SCALE (FT/IM) = [400
PLOT ORIGIN (IN} = X =|[.0 |l v-[o 3,

Press END when fFinished, ESC to guit

FIGURE 3-31 CONTOUR RETRIEVE DATA ENTRY DISPLAY
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ECHO REPORTS ECHO

Place an X by any echo report you wWwish to =zee

[x] setup

[X] HEL1PADS

[x] HELICOPTERS

[x] APPROACH PROFILES

[X] TeKEOFF PROFILES

[x] TAKEOFF TRACKS AND OPERATIONS

[X] LANDING TRACKS AND OPERATIONS

X TAXI OPERATIONS

Press END when finished, ESC to abandon

FIGURE 3-32 ECHO REPORT SELECTION MENU
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HELP FEMHLU HELH
KETBUARD ENTRIES = [ABLET ENTRLES
1 - GRUUHD: DISTHHCE 19 — mAP
2 — SETUR 11 — HELIPADY
3 — HELiIPADS 12 — TAKEODFF TRACKS
4 = HELICURTERS 14 = APPRUALDH THACKS
S = TREEQFFS 14 — TAZL TRACKS
& — APFROACHES
= GROUND TAX1
& - PROCEHSES: 15 ="EDTT 'KENS
9 — ECHO REPURTS ie — FILE IHFORRATION

EBL to axit
Enter your selection

FIGURE 3-33 HELP MENU AVAILABLE FROM DATA ENTRY MENU
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4.0 ERUNNING THE CASF

The steps included in actually running a case, and the various rum options
available to the user, are indicated by the HNM Main Menu, Fipure 3-1. These
are all identical to steps in the operation of the INM.

Case Data Entry (selection Wo. 2 from the HNM Main Menu, see Section 3.8
preduces an input text file quite similar to that reguired by the INM
(FORO2.DAT). This file is reproduced in Figure 4-1 for the Example Heliport

case. The HNM processes this file in three steps,

o Input Formatting
a] Flight Compilation
o Computation

All of these steps must be performed in the indicated order to produce
heliport noise contours for a case. This is most conveniently done by
selecting "4 - Run Input/Flight/Compute" from the HNM Main Menu. There may he
circumstances, however, when the user will want to perform these steps
separately. Hence, the separate options: "5 - Input Formatting", "6 - Flight
Compilation”, and "7 - Compute" are also available from the HMM Main Menu. HNM
will prompt you where you would like your cutput from input formatting and

computation to go, i.e; printer or file and file names.

4.1 The Input File

Many of the errors which could ccecur in creating an input file for the INM
are not possible with the HNM's menu-driven entry process. However, some

errors of omission can still occur.

Every input case should contain the following data sections:

1} ‘SETUP (which contains heliport descriptions and helipad data)
2) ATRCEAFT (which selects or defines the helicopter types)

3} TAKEOFFS (which deseribes takeoff tracks, and defines takeoff
aperatiens by frequency or by percentage)

43 LANDINGS (which describes landing tracks, and defines landing
operations by frequency or by percentage)



BEGIN.

ECHO.
SETUP:
TITLE {Example test case input)
AIRPORT {(Example Heliport
ALTITUDE 13.
ECHO.
FT.
RUNKWAYS
RW PO1 0. 0. TO
ECHO.
AIRCRAFT:
TYPES
AC A109 ROTOR 0 CURVE A109
STAGE 1=TA109
STAGE 2=GA109
S5TAGE 3=GA109P
AC 576 ROTOR O CURVE 576
STRAGE 1=TS576&
STAGE 2=B576
EEHB.
=

PROFILES AFPPROARCH
PF RALOY9 SEGMENTS=

-

DISTANCES 99999. 10535.
ALTITUDES 1000. 1000.
SPEEDS 100.00 100.00
THRUSTS LFLD APPR
PF GAR109 GSEGMENTS= 4
DISTANCES S280. 0.
ALTITUDES S 3.
SPEEDS 10.00 2. 00
THRUSTS HIBE HIGE
PF GR1039P SEGMENTS= 4
DISTANCES S280. 0.
ALTITUDES 3 3.
SPEEDS 10.00 2. 00
THRUSTS HIBE HIBE
FFE ASTE SEGMENTS= 7
DISTANCES 99999. 10535.
ALTITUDES 1000. 1000.
SPEEDS 100.00 100.00
THRUSTS LFLO APPR
PF G576 SEGMENTE= 4
DISTANCES S5280. 0.
ALTITUDES 3. 3
SPEEDS 10.00 2. 00
THRUSTE HIGE HIGE
ECHO.

Fil«
PROFILES TAKEOFF
FF TA102 SEGMENTS=
DISTANCES

ALTITUDES

FIGURE 4-1

)

TEMPERATURE 59.00 F SURFACE H

CATEGORY HCOM

CATEGORY HCOM

4819.

1000,

&0.00
DCLH

0.
0.
10.00
CiDLE

0.
0.
10. 00
GIDLE

4813.
1000,
£0. 00
DCLH

0.

O.
120.00
GIDLE

3062.
=S00.
50. 00
DCLD

O.
Q.
- 00

Q.
0.
- 00

3062,
S00.
&0, 00

.
0.
- 00

9 WEIGHT= S730 ENGINES= 1

0.

&786.

0.

0.

0.

999949. .

0.

0.

(Part L of 4)

0.

15.

HEADING=360

0. Q.
15< O.
3.00 10.00
HOGE GIDLE
0. 0.
15. Q.
.00 10.00
HOGE GIDLE
100. S62.
G 30.

INPUT TEXT FILE FOR THE EXAMPLE HELIPORT CASE

o.
0.
- 00

0.
Q.
« 00

4032,

1000.



SPEEDS
THRUSTS

PF GAlO02 SEGMENTS=
DISTANCES
ALTITUDES

SPEEDS
THRUSTS

PF GRA103P SEGMENTS=
DISTANCES
ALTITUDES

SPEEDS
THRUSTS

PF TS576 SEGMENTS=

DISTANCES

ALTITUDES
SPEEDS
THRUSTS

PF G576 SEGMENTS=
DISTANCES
ALTITUDES
SPEEDS
THRUSTS
ECHO.
FT.
TAKEOFFS BY FREQUENCY :

1000. 1000,

10.00 10.00 3.00 16.00 30.00 &O0.00

100,00 100.00
GIDLE FIDLE WVASC ACLH ACLC T
LFLO
35 WEIGHT= 5730 ENGINES= 1
0. 0. 0. 0. 5280.
Q. 0. 0. 3. 3.
&0.00 120.00 2.00 10.00 10.00
GIDLE FIDLE HIGE HIGE
4 WEIGHT= 5730 ENGINES= 1
Q. 0. 0. 5280.
0. Q. 3. 3.
30.00 2.00 10.00 10.00
GIDLE HIGE HIGE
9 WEIGHT=10000 ENGINES= 1

0. 0. 0, Q. 100. a3
6786. 99399,
[ o. 0. 15. 5.

1000. 1000.

10.00 10.00 3.00 16.00 30.00 &0.00

100. 00 100.00
GIDLE FIDLE WVASC ACLH ACLC TO

LFLO

S WEIGHT=10000 ENGINES= 1
Q. Q. 0. 0. 5280.
0. 0. 0. 3. 3.

&0.00 120.00 2.00 10.00 10.00
GIDLE FIDLE HIBE HIGE

TRACK tdl RWY P01 HERDING 305
STRAIGHT 280.00

RIGHT S0 H

STRAIGHT 9999.00

OPER ARL109 STRGE 1
OPER 576 STRGE 1

=5=

20.

&00. 00
D «30 N « 30 GHDT 300 HHDT 300
D 4. 80 GHDT 300 HHDT 3200

TRACK td2 RWY PO1 HERDING 305
STRAIGHT =280.00

RIGHT 320 H

600. 00

STRAIBHT 9939. 00

D .80 N -20 GHDT 299 HHDT 259

TRACK td3 RWY P01 HEADING 35
STRAIGHT =200.00

OPER A109 STRGE 1

LEFT 350 H

6500. 00

STRAIGHT &200.00

RIGHT 90 H

&00. 00

STRAIGHT 9999.00
OPER R1039 STAGE 1 D « 60 N -20 GHDT 33 HHDT
OPER 576 STAGE 1 D 3.20 GHDT 33 HHDT 33
TRACK td4 RWY P01 HEADING 35
STRRIGHT 200.0Q0

LEFT 320 H

&00. 00

STRAIGHT 9999. 00

2

FIGURE 4-1 INPUT TEXT FILE FOR THE EXAMPLE HELIFORT CASE

(part 2 of 4)

a3

&0. 00

TO

4032,
1000,
&60. 00

TO



OPER A10% STAGE 1 D &0 N 20 BGHDT 32 HHDT 32
ECHO.
FT.
LANDINGS BY FREQUENCY :
TRACK tal RWY P01 HEADING 270
STRAIGHT 999%.00
LEFT 1285 H SO0 . 00
STRAIGHT 2B80.00
OFER Al109 FROF=AA109 D <38 N .13 BHDA 12& HHDA 124
OFER S7& FROF=AST7 & D 2.00 GHDA 1246 HHDA 126
TRACK taZ RWY POl HEADING 140
STRAIGHT 999%.00
LEFT 125 H &00. 00
STRAIGHT 2B0.00
OFER ALlO9 FROF=AA109 D g N .13 GHDA 127 HHDA 127
TRACK taZ® FRWY FO1 HEADING 270
STRAIGHT 9999.00
LEFETF 17¢C H SO0, 00
STRAIGHT 200,00
RIGHT 215 H &S00, 00
STRAIGHT 200.00
OFER A109 FROF=AA109 D [ el .38 BHDA 215 HHDA 215
OFER 576 PROF=A5T4 D &£.00 GHDA 215 HHDA 215

TRACK tad4 RWY Fol HEADING 140
STRAIGHT 99%%9.00
RIGHT 215 H GO0, 00
STRAIGHT 200.00
OFER Al10% FROF=A810F D 5 el
ECHO.
FTa
Tax1s BY FREGUENCY:
TRACK txl RWY FOl ?10.0
STRAIGHT 210.00
OPER Al0% 5TAGE 2 FPROF=GA10F D
GHDT 990 HHDT RO
TRACK tnz2 RWY FO1 210.0
STRAIGHT 210.00
OFER Al109 STAGE Z FPROF=GA10% D
GHDT
FROCESS:
DATA BASE
¥ALIR
BZ12 5461 S&4 CH47D
B2OSL SAZ41G6 HIOOE S&5
¥FFM
HSOOD S70
¥MOT
SAZSSF BZ22

FIGURE 4-1
(Part 3 of 4)

.38 GHDA 215 HHDA 215

.0 HEADING 90

1.00
GHDA
.0 HE&DING 90

g0 HHDA FO

1.00
90 HHDT 90 BHDA %0 HHDA 70

B47E SA350J
SASESN S5A3S0D

INPUT TEXT FILE FOR THE EXAMPLE HELIPORT CASE



FT.

Fl:s

END.

¥FRO
BO10S
XAPF
BO105
XTAX
BO10S
¥END
PREVIEW
¥FRO
Alo7 8974
*APF
A109 576
¥TAX
A109 874
¥TRACK SIZE=

$END

GRID LDN START=

SlZE= 11

GRID LDN START=
SI7E=

CONTOUR LDN AT &5.0
WITH NAME=CONOO1 TOLERANCE=
—=1000.

XSTART=
REFINE= 4
REFORT
FLOT SIZE=

ORIGIN=

FIGURE 4-1

8.5

—1200.

1 BY

11.0 BCALE=

—1200,. BTEF= 200, 200,

BY 11
200. 200. STER= 5 0.

1 BETAIL

75.0
=0

YSTART= -1000. XSTOP= 1000, YSTOP=

11.0 SCALE= 40100,

.0 L0

8.5

INPUT TEXT FILE FOR THE EXAMPLE HELIPORT CARSE
(Part 4 of 4)

4-5

1000. DRIGIN= .0

1000,



5) TAXI (which describes taxi tracks, and defines taxi aperations hy
frequency or by percentage)

6) PROCESS (which describes the analysis processes to be performed on
the input case)

The only exception to this rule is the situation where one or two types of
operations are not to be included in the scenario. In this case, the user may
omit any two of the TAKEOFFS, LANDINGS, or TAXIS sections if there are not
operations of that type. However, the imput data must include at least one of
these sections and for each of these sections that is included, at leat one

operation must be entered.

4.2 PBuntime Files

The HNM creates several files during execution. Most of the files can be
erased from the hard disk after running a case. However, two of the files can

be renamed for future processing. Those files are described below:

HFOROZ . DAT Inmput file - file created by data entry module
for input Into HNM,

FOR33.DAT Contour peints file - created by compute module
for input into plot module,

4.3 Error Messapes

The HNM Input Formatting module ecan produce a number of warning and fatal
error messages. The printout should be checked for these messages and the
input case should be corrected to be error fiee. To aid the user, as the Inmput
Formatting module begins to process a major section of input, it prints out a
processing location message. For example, the message "#**PROCESSING SETUP
SECTION" is printed prior to the processing of the section of input text file
which follows the keyword "SETUP:". Subsection 4.3 and Appendix B contain a
deseription of the error messages. If a fatal error is detected by the Input
Formatting module, execution of the model terminates immediately. If any
warning sirors are detected by the Input Formatting module, no analyses will be
performed on the data and execution of the model terminates after execution of

the module.
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The Input Formatting module can also print out the input data in the form
of ECHO reports, if that option has been selected from the Data Entry Menu
(Section 3.5). The user should verify that the information processed by the
program is as intended,

1f the input case is acceptable to the Input Formatting module, execution
of the process commands will begin. However, all modules can produce warning
and fatal error messages. The execution printout should be checked for these
messages. Section 4.3 and Appendix B desecribe these messages and instruct the
user as to the action to be taken when the messages are encountered. A fatal
error within any one of these modules, except the Flight Compilation meodule,
causes termination of the execution of that medule only and not termination of
the execution of the model., Any fatal error during Flight Compilation causes
termination of the model execution. All fatal errors must be eliminated for
proper execution. In addition, measures should be taken te eliminate all
warning messages, if possible.

The HNM does not contain the "HOWARN" option which exists in the HHNM.

Finally, the user should study the output reports and plots produced by
the wvarious modules. Verify that the desired analyses were performed and that

the input dacs produced reasonable results,

4.4 Error &gaLxsis and Carrection

Each module of the INM produces its own error messages. All are listed in

Appendix B. Each message is of the form:

At HFATAL: oivs
or
Aux FWARNING: ....

whare A Is a one or two letter prefix to indicate which module produced the
message and xx is a unique mumber identifier for the error. The prefixes are

as follows:

c COMPUTATION

CH CONTOUR

DB DATA BASE PRINT
E EXECUTIVE

bl




F FLIGHT OVERLAY

T INPUT

M IMPAGT

P PLOT

PR PREVIEW

BG REPORT GENERATOR
v VERIFY

A fatal message within the Input Formatting or Flight Compilation modules
causes termination of model execution. A fatal message within any other module
causes control to be returned to the Executive module which will attempt to

continue the processing of modules as directed by the processing template.

4.5 Data Base Reports

Option No. 8 of the HNM Main Menu (Figure 3-1) allows the user to produce
printed reports of Information from the HNM's built-in data base. Data Base
Reports can be selected for amy helicopter in the data base. Selections are
not restricted to those helicopters speciiically selected for the case to be
run. However, Input Formatting, Option 5 of the HNM Main Menu, must be run

before Data Base Reports are selected,

4.6 Preview Plots

Option 9, Preview Plots, on the HNM Main Menu, may be selected to produce
plots of user input data. Input Formatting must be done before Preview Plots
is selected. When plotting tracks, the Track Plot Module Menu, Figure 4-2,

appears.

4.0 Plet

The Plot option, selection 10 from the HNM Main Menu, allows the plotting
of previously computed noise exposure contours. When this option is selected,
the Contour Plot Module Menu, Fipure 4-3, appears. By selecting from this
menu, the user can plot contours on the screen or a plotter. The user can

change the plot window, plot scale, or the centering of the origin of the plot.



XS ER ST ELEERESeFEOFES G008 6888 S
¥ MMM Flight Track Flot Module ¥
FERERAREXRRRLERARRR RN KRR AR KRR

The HMM Preview Plot Module allows vou to control the display ot
the Flight Tracks and helipads from the HMM Input Module.

[+ wou wish to:

— (1) Feturn to the Main FMernw.

P

1) Display the Flight Tracks.
{2) Edit the Flot Windows:
(X} Egit the Plot Scaled

t47 Edit the Eentering Option
lUser Centering DOption in Effect

£5r) Display Tracks on the Scireen Only

Plesse enter your selection:[ 1]

(\ ' FIGURE 4-2 HNM TRACK PLOT MODULE MENU

4-9

1 Windows

1000.0 Feet/inch
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¥ HMM Contour Plot Module ¥
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The HNM Contour Plot Module allows you to control the display aif
the Noise Contours generated by the HNMM Computation Module.

I+ vaou wish tiaos

()  Feturn to Main Menu.

(13 Flot the Noise Contours.
(2 Edit the Flot Windows:
{3y Edit the Flot Scale:

(4) Edit the Centering Option
User Centering Option in Effect

(=), Display Contouwurs on the Screen Only

Flease enter your Eelectinn=ﬁﬁj

FIGURE 4-3 HNM CONTOUR PLOT MODULE MENU

4-10
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5.0 INTERPRETING THE QUTPUT

The output of the HNM consists of printed reports, flight and contour
plots. The Input Formatting meodule produces ECHO Reports of the input data
flle. The Data Base Print module prints selected portions of the data base.
The Preview module produces a plot of selected flights from the input case. A
Grid analysis produces a printed report of noise exposure at specific
locations on the ground. A Contour analysis creates a report of ground
locations with equal noise exposure. In additlion, a contour analysis may
produce a plot of these contours. The followlng subsections describe each of

these reports.

5.1 Echc Reports

The Input Formatting module can produce up to nine ECHO Reports to
provide the user with a quick means of detecting errors in the input data.
Figures 5-1 through 5-9 lllustrate these 9 reports. 'The reports, which are
formatted with headers, are easy to read and essentially self-explanatory. To
facilitate processing within the model, approach proflles and tracks entered
with the keyboard in the order in which they are flown, have been reversed.
The ECHO Reports show these items in the reversed order starting at the
helipad. Subsectlon 3.5 describes how to obtain these reports.

et |



HELIPORT WOISE MODEL - ECHD REPDRT

SE Tup

TITLE Erasple test case input
RIRPORT Example Heliport
TERpLRTIRE TR 59,0 F
HARD SURFACE

WOISE ‘METRICS

DEY-HIGHT AVERAGE SOUMD LEVEL (LDH) - BASED DM LEW, WITH MIGHTTIME OPERATI

15.00

DKS WEIGHTED BY A 10 DECIBEL PEWALTY.

FIGURE 5-1 SAMPLE ECHO REPORT: SETUP

REPORT 1



HELIPORT MOISE MODEL - ECHO REPORT

RUHWAYS

STARTIMG COORDIMATES
HARE HEADIHG  UNITS X )

PoL 30 ET % '
" 0. g.
A1 - 000 000

FIGURE 5-2 SAMPLE ECHO REPORT: HELIPADS

53

PRGE 2

REPORT 2



HELIPORT HOISE MODEL - ECHO REPORT PAGE

ALRCERAFT ) REPORT 3
ROTOR TRKEOFF PROFILE KWAN

BANE  CATEGORY HAME \ SPEED STRGE1 STAGER STAGE3 STAGE4 STAGES ﬂﬂésiﬂﬂi?

Atoy HCOM A109 0 I

576 HCOH 576 0 Tg%'ﬁﬁ %Eﬂ e

FIGURE 5-3. SAMPLE ECHO REPCRT: HELICOPTERS



HELIPORT HOISE WODEL - ECHO REPORT PAGE
APPRORCH PROFILES REPORT &
DISTANCE FROW RUMWAY EMD

RANE SEGMENT T H WAL ALTITUDE{FT) SPEED(KWTS)  THRUST

RALDS 1 0. 0. 00 00 10.00  GIDLE
2 0. 0. 00 00 3.00 HOGE
3 Q. Q. 00 15.00 10.00  DCLD
4 3062, 933 -0 . 60.00  DCLH
] 4419, 1469, .79 1000, 00 60.00  APPR
b 105335, a2, 1.73 1000, 00 100.00  LFLO
7 93999, 30440, 16.46 1000. 00 100.00

GA1D9 1 0. 0. L0 0 10.00  GIDLE
2 0. 8 0 D0 2.00  HIGE
3 ] a. o) 3.00 10,00  HIBE
§ 280, 1609, A7 3.0 10.00

GRi0w 1 0. 0. 00 00 10.00  GIDE
£ 0. 0. 00 00 2.00  HIGE
3 0. 0. 0 3.00 10,00  HIBE
4 5280, 1609, A7 3.00 10.00

L 1 . 0. L0 .00 10.00  GIDLE
i 0. 0. 0 00 3.00  HOGE
3 g, {. 00 15,00 10.00  DELD
i 3062, 933, « 0 500, 00 £0.00  DCLH
g 4815, 1469, M 1004, 00 60.00  APPR
b 10535, 3. 1.73 1000. 00 100,00  LFLD
7 99999, 30480, 16.46 10040, 00 100. 00

G578 1 0. 0. 00 00 i20.00  BIDLE
4 0. i, 0 M 2.0  HIBE
3 ] Q. N 3.0 10,00  HIGE
4 32840, 1609, .87 3.0 10,00

FIGURE 5-4 SAMPLE ECHO REPORT: APPROACH PROFILES

B5r0



HELIPORT HOISE MODEL - ECHO REPORT PAGE 5

TAKEOFF PROFILES REPORT 7

DISTRHCE FROM RUNNAY EWD
FT N HAL

NAME  EWGIMES  BEIGHT  SEBMENT ALTITUBE(FT) SPEED(KTS)  THRUST

Thio9 1 GTE N 1 0. . 00 00 10,00  GIME
g 2 0. (0 00 10.00  FIDLE
i 0. 0. 0 .00 .00 VRsC
4 0. 0. 00 15, 0 16.00  ACLH
] 100, 30, 02 15.00 30.00  ACLC
b 568, 171, 05 30.00 6000 710
7 4032, 1229, 66 1000.00 60.00 1D
| 6786, 2068, 112 1000, 00 100.00  LFLO
9 99999, 30480, 16. 45 1000.00 100,00

FIGURE 5-5 SAMPLE ECHO REPORT: TAKEOFF PROFILES



HELIPORT MOISE MODEL - ECHD REPORT

THEEDEFF = IFIFIERS

INITIAL LENGTH TURM ANGLE  RESULTANT  TURN RADIUS
TRACK  RUNMAY  WEADING  SEGMEWT  DIRECTION  (NNI) (DEG)  HEADING (DEG) (WAT)
tdl POl ans 1 STRATGHT 08 05
2 RIGHT 145 39 .10
3 STRAIGHT  1.65 3
tdz Fo1 305 1 STRAIGHT 05 305
2 RIGHT 15 320 .10
3 STRAIGHT 1.5 320
td3 po1 35 1 STRAIGHT .03 35
2 LEFT 45 350 .10
3 STRATGHT .03 350
i RIGHT 100 % .10
5 STRAIGHT  1.65 %
tdé POl 35 1 STRAIGHT .03 kS
2 LEFT 75 320 .10
3 STRAIGHT 165 320
HELIPORT MOISE MODEL - ECHO REPORT
TAKEDFF - OPERATIONS
OPERATIONS
TRACK  RUNWAY  AIRCRAFT CLASS  STAGE  PROFILE DAY  EVEWING  WIGHT
td1 POL A109 Com 1 TA109 .90 000 .30
576 CON 1 1576 4,80 00 .00
td2 PO1 A109 CoM 1 TA109 .60 00 .20
td3 poL 109 Con 1 TA109 .60 00 .20
576 Con 1 1576 3.80 S00) | o
tdd po1 A103 con 1 TA109 .60 0 L2
HELIPORT MOISE MODEL - ECHD REPORT
TAKEOFF - DISTRIBUTION
OPERATIONS
DAY  EVEWING  WIGHT
CORMERCIAL - 10,7 0 .9
GEWERAL AVIATION - .0 .0 .0
NILITARY B .0 .0 .0
FEDPBRTIBHS
COMMERCIAL GENERAL AVIATION HILITARY
TRACK  RUNNAY TAY EVENING  NIGHT DAY  EVENING  NIGHT DAY EVEWIMG  WIBHT
tdl po1 .53 000 L33 .00 0 .00 .00 00 .0
td2 POl .06 00 L2 .00 00 .00 .00 00 .00
E POl .36 00 .28 .00 00 .00 .00 00 .00
tdd Pl .06 00 L2 .00 000 .00 .00 00 .00
TOTAL 1.00 00 L0 .00 0 .00 .00 00 .00

FIGURE 5-6 SAMPLE ECHO REPORT: TAKEOFF TRACKS AND OPERATIONS

PRGE &

REPOAT 9 - PART A

PAGE 7

REPORT 9 - PART B

REPORT 9 - PART C



HELTPORT WODISE MODEL - ECHO REPORT PREE 9

LANDIMNG - TRACKS g REPORT 10 - PART ¢
INITIAL LENGTH TURN MMGLE  RESULTAWT TURM RADILS
TRACK RUNMAY  HEADING  SEGMENT  DIRECTION  (MAI) (DEB)  HEADING (D) (HAI)
tal pO1 305 1 STRAIGHT .05 5
2 RIGHT 145 90 .10
3 STRAIGHT  1.65 %
ta2  BOl 35 1 STRAIGHT .05 305
2 RIGHT 15 320 10
3 STRAIBHT  1.65 320
ta3 POl 5 1 STRAIGHT .03 5
2 LEFT 45 350 .10
3 STRAIGHT .03 350
i RIGHT 100 % 10
5 STRAIGHT  1.85 %0
tad POl 35 1 STRAIBHT .03 s
2 LEFT 7S 320 .10
3 STRAIBHT 1,65 320
HELIPORT MOISE MODEL - ECHO REPORT PAGE 10
LANDING - OPERATIONS REPORT 10 - PART B

OPERATIONS
TRACK  RUMUAY RIRCRAFT CLASS  PROFILE DAY EVEMING  NIGHT

tal poL A109 CoM ARL03 .3 00 .13
576 COoM A576 2.00 00 .00
ka2 POt A109 CoM AA103 .38 00 .13
ta3 PO1 A109 COM 109 1.13 00 .38
576 oM #576 5.0 00 .00
tad pot A109 Con Aa109 .13 00 .38
HELIPORT WOISE MODEL - ECHO REPORT PRGE 11
LAKDIKG - DISTRIBUTION REPORT 10 - PART C

OPERATIDNS
Ay EVENING  HIGHT

CONMERTIAL ST 0 L0
GEMERAL BVIATION - .0 ) 0
NILTTARY = il 0 0
COMEREIAL P R SN AVIATION NILLTERY

TRACK  RUNWAY DAY EVENING WIGHT DAY EVENING WIGHT DAY EVENIMG  KIGHT
Tl BoL T T R € 00 ol e T,
e ol TN 00 .00 .00 R
t3 POl R 0. .00 .00 W 00 .00
i BT I 00 .00 .00 W0 0 .00

ToTAL Lo .00 L.00 N 0 00 .00 .00

FIGURE 5-7 SAMPLE ECHO REPORT: LANDING TRACKS AND OPERATIONS



HELTPORT WOISE WODEL - ECHO REPORT PREE 12

TAXI - TRACKS REPORT 11 - PART A
INITIAL LENGTH TURM AMGLE  RESULTANT TURN RRDIUS

TRACK RUMMAY  HEADING  SEGWEWT  DIRECTION (WMD) (DEG)  HEADING (DEG) (NMI)

b1 POL ) 1 STRAIGHT .04 9%

te  po % 1 STRAIGHT .04 %

HELTPORT NOISE WODEL - ECHO REPORT PAGE 13
TAYI - OPERATIONS REPORT 11 - PART B

: THXL GPERATIONS

TRACK  RUMMRY  AIRCRAFT CLASS GTAGE  PROFILE  PROFILE DAY EVENING  NIGHT

bl POl R109 Con 2 BALOY 8A109 Lo W .M

g2 POl A109 Con 2 6a109 BA109 L0 .00 .00

HELIPORT MOISE WODEL - ECHO REPORT PRGE 14
TAXI - DISTRIBUTION REPORT 11 - PART ©

PERHIIDHE

DAY EVEHIMG IGHT
COMAERCTAL = 2.0 0 .0
GEMERAL AVIATION - .0 .0 0
RILITARY = o0 .0 0
PROPORTIOMNS
COMSERCIAL I GEMERAL AVIATION RILTTARY
TRACE  RiMuAY DAY  EVEMING  WIGHT BAY EVEMIME  HIGHT DAY EVEMING  HIGHT
til Pl o 00 .00 0 00 00 00 -0 00
ti2 POl .0 00 0 0 00 0 00 M 00
TOTAL 1.00 00 00 .00 00 00 00 .00 .0d

FIGURE 5-8 SAMPLE ECHO REPORT: TAXI TRACKS AND OPERATIONS

5=9



HELIFORT MOISE MODEL - ECHO REFORT
HAGE 15

R OLEESEES
REFPORT 12

DATA HASE
#RTREZLE2
AERLHEE]L

XALNSEBS
®*#HILRCHATE
*H LRHSOOU
WA LREOLOG
R LRES /G
KiHLRSAS30
X IREEZOEL
#H1RA1I0Y
iR SA4d4 L
el LR HSOO0
*H LRSES
KHLRS?0
FALRS /e
#HEMHS000
Eadl obd it b LT 5
EMUIR109
#MULSYE
#HFRUS 6
#EMD

VERIFY
EXECUTE

FREVIEW
®RUALOS
sEROSVE
FARFALOD
HHPRS TR
#AXAL0T
KIAXSTE
*ThH
FLOT
X AXLS 1]
T OAXLS h G L
SEALE 1000
_ USER DEFINED
*i=MHD

HELIPORT MOISE MODEL - ECHO REFORT

moc

CENTERING ORIGIN ¢ L0,

FAGE 1&

G =
ING FOINT = =1200. =1 20405
= 200, 200,

? 11

UM UUR !
LEVELS = 55.00 &0.00 &5.00
HETRIC LbH
TOLERAMEE = .50
REF [MEMENT = 5
WIMDOW = =2000. —E2000. 2000, 2000,
oHAYED RS COMOOL
REPUKT
FLOT
X AXIS a.%
T RAXILS 11.0
SLALE 400. 0
USER DEFIMED CENTERING ORIGIM & - Oy

RETRIEVE
LEVELS = 6&5.00 75.00
HAME CUMOG1L
WIMDOW = —-10000. —-10000. 10000. 10000,
REPURT
Stop — Program terminated.

FIGURE 5—9 SAMPLE ECHO REPORT: PROCESS

5-10
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5.2 Data Base Reports

The Data Base Print module produces reports which present the internally
stored aircraft performance and noise data in an easily read tabular format
and, 1f desired, plots of the performance data. Subsection 3.4.1 describes
how to obtaln these reports.

Filgure 5-10 is a sample Data Base Report for the 576 helicopter from the
Data Base. The Data Base Print module can generate the following five
sub-reports for this selecticn option:

1) Performance Data

2) Nolse Curve Data

3) Test Takeoff Profile
a) Test Approach Profile
5} Test Taxl Profile

The first section of the Data Base Report presents aircraft definition
data. The alrcraft identification number, name, description, and category are
shown, followed by the gross welght, number of engines, number of rotors, and
rotor rpm. Many of these items are for ildentiflcation only, and are not used
For computation. As discussed in Subsection 3.4.1, items are retrieved from
the data base by names, not identification numbers. Default durations of
static modes are then given along with £light performance data.

The second section of the Data Base Report presents alrcraft nolse curve
data. The noise curve name follows the report header information. The static
nolse level and SEL noise tables are then given. Each table shows the nolse
values for eight slant distances and up to nine thrust levels. Slant
distances are given in feet, whereas thrusts are identified by flight mode.
For static nolse curves, a default duration is given in seconds. For SEL
curves, a default velocity is given. There can be separate static noise
curves for hard (H) and soft (S) ground, and separate SEL curves For left (L),
center line (C), and right (R} of the flight path.

The equation constants used to compute these offsets from the noise

curves for various operations are then printed.

5-11



HELICOPTER DEFLNITLON DATH

NUMBER NAME DESCRIFTION CATEBORY
15 57k SIKDREKY 5-Té HCOH
HEIGHT (LB} NUMBER OF EMBINES HUMBER OF WHEELS
10000 i 0
HUMBER OF RDTORS ROTOR DIAMETER(FT) ROTOR EFEEDIRFH)
0 0 0.

DURATION OF STATIC MODES(SEC): GROUND 1DLE FLIBHT TDLE HIGE

HOBE

50.0 120.0 3.0
TAKEDFF Wy (KT} HPPROACH Wy (KT)
T4.0 T4.0
BEST RATE OF CLIMBIFPH) CLINE ANBLE(DEG! DESCENT AMBLE (DEB)
13530 10.3 b.0

3.0

FIGURE 5-10 SAMPLE DATA BASE REPORT FOR THE S76 HELICOPTER

(Part 1 of 4)
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NODLSE CURVE DATA

HOISE CURVE MAME:

VELOCITY (KT}

DISTANCE(FT)
200,
400,
&30,

1000,
2000,

4000,
k300,
10000,

VELOCITY (KT)
DIETANCE (FTI
209,

400,
610,
1000,
2000,
Jioo,
6304,
10000,

B10L-H

10.0

Eead e ot LFIEF B O
F"I‘JF‘ _r..rc:-mm:m
i O el o e OO 5

TOFF-L

.

84.9
pLIA
B7.3
B3.8
TH. %
74,1
1.3
E7.8

57

STATIC WOISE LEVELG(STNDE)

610L-5

10.0

el o Eond b Y G G =l

L o O B s O )
= a8 = moE s & B
Ll L= 5 R = o S

HOTE
FIOL-H

10.0

£ e £ EAEr —d 1 £
o
— 3 e e D £

F1DL-5
10,0

-

L el e e |
P O ] i =k bl D3
ot Wl B pef st

=l CE) kb = L £

SEL WOISE LEVELS{DBA)

T0EF-C

4.0

94.9
. 1
B1.3
Bl.8
8.7
14,1
.3
67.8

HODE
TOEF-R

0

54.%
0.1
B7.3
3.8
1H.%
74.1
1.3
67.8

AFPR-L
R

85,6
.3
9.0
BS.8
Bl.G
13.6
7.1
68.3

HIBE-H
10.90

S e m
=
i

e
b3 B b e

APFR-C
4.9

EREEESESR

L b3 L —
. = omow "
el = O 2 B0 T B O

HIGE-5

1.0

o o o PO ] - 01
pen ) D etk P Gl

AFFR-R
0

O d w3 oo £ Lo
W e W
oad == - 0 G0 BN O

HOBE-H
1.0

LA LA O o G5 g0
[ . e = =1

CRETEL
0

0O G sd ]
nLoNaEREE
[ R T T )
(] S e e - el

HOGE-5
0.0

o A e e R N e )
== ] b £ O = OO
R
e gl (DKW Pl EF Lol 0

LFLY-C
124.0

e e el = £ TX1 D51 =0
ol ol e =l (ol T ]
B L o
i B =T — = o =)

FIGURE 5-10 SAMPLE DATA BASE REPORT FOR THE 576 HELICOPTER
{Part 2 of 4)
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MOTSE CURVE DATA - PAEE 2

NOISE CURVE MAME: 574

BIDL-H L00000 00000  .0OOOO 0000 .00D0C 000D
00000 .0DD00 L0000 00000 .0DOOD 00000

BIDL-5 00000 .00000 00000 L0000  .DODOD 000G
00000 00000  .0000D  .00DO0  .00000  .pDOOD

FIDL-H 00000 00000 .DOOOO  .0D0O0  .DOOBD 00000
00000 00000  .00000  .0DPCO  .00D0D  .0000O

FIDL-3 00000 00000  .DODDD 00000 .0ODOR 0000
00000 00000 .00000 00000  .00000  .0ODOD

HIGE-H 00000 00000  .00GOD 000D .00000 .0OGOO
L00000 L0000  .00DOD  .00000  .0GDOG  ,DODOD

HIBE-S 00000 .0GOD0 L0000 .0000D 000D 000D
L00000  .0000D  .DOODD 0000 .0ODGO 00000

HOBE-H 00000 .000GO 00000  .0DDOO  .DOOGO .00
00000 ,00000 00000 00000  .DOOOD . 00000

HOBE-5 00000 00000 .00000  .00BD0  .0O00D .00
00000 00000 ,DOOO0 00000  .0O000 000D

T0FF-L .00 .00 .0 .00 .00 .00
.0 00 .00 00 .00 .00

TOFF-C .00 00 00 i) .00 -30
.00 00 00 .00 .00 .00

TOFF-R 00 00 00 00 .00 .00
.00 iy 00 i -0 00

APPR-L .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00

APFR-L it .00 0 .00 .00 .00
.00 .00 .00 .00 .00 .00

APPR-R .00 .00 00 .00 .00 .0
.00 .00 .00 .00 00 00

LFLY-L TR T Y .11 .00 00 00
00 .00 00 .00 R 00

LFLY-C 8 376 43T .00 .00 L0
.00 00 .00 .00 200 .00

LFLY-R 38 376 AT 200 .00 .00
) .00 .00 il .60 .00

FIGURE 5-10 SAMPLE DATA BASE REPCRT FOR THE S76 HELICOPTER
(Part 3 of 4)
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TEST TRKEOFF PROFILE

PROFILE NAME: T57&

DISTRHCE DURATION [SEC)S
FROKM HELIPAD(FT) ALTITUDELFT) WELOCITY (RTS)e NDOE
4 Nl b. 0 EIDLE
N!] ] 180.0 FIDLE
0 Al 3.0 VASC
1] 15,0 6.0 ACLH
100.0 13,0 0.0 RCLE
62,0 30,0 &0.0 i
4032.0 L1000, 0 b0.0 T
6786.0 1000, G to0.0 LFLD
TEST AFFROACH PROFILE
FROFILE NAHE: #ST&
DISTARCE DURATION (5ECY/

FROK HELIPADIFTY ALTITUDELFT) VELOCITY{KTS) HIDE
7959%.0 1000, 0 100.0 LFLD
10535, 0 10000 1060 APFR
4B1%.0 1000, 0 0.0 OCLH
3062, 0 00,0 B0 0 OCLD

o] 5.0 3.0 HOBE
0 0 120.0 BIDLE
N ] R N
.0 0 0
TEST TaX! PROFILE
PROFILE MAME: BS78
DISTAKCE DURATION (SECH S
FROM HELIPAD(FTY ALTITUDE(FT} VELOCITY (KTS)+ HODE
0 .0 0.7 BIDLE
0 0 120.0 FIOLE
] 0 2.0 HIGE
0 3.0 16.0 HIGE
5280.0 pAL 0.4 HIBE
A 1 2.0 HI1BE
A 8! 120.0 BIDLE
.4 .0 0

# Durations are asseciated with static sodes, velocities with soving sodes,

FIGURE 5-10 SBEMPLE DATA BASE REPCORT FOR THE 576 HELICOPTER
(Part 4 of 4)
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The last sectlons of the Data Base Report present the test takeoff,
approach, and taxi profiles for the aircraft. The profile identification name
follows the report header information. For each segment of a profile, the
distance from brake release, altitude, speed, and thrust are given. A maximum
of 14 segments can be stored in the HNM Data Base.

Figure 5-11 1s a sample Data Base Plot of the Sound Exposure Level (SEL)
vs. distance data retrieved by nolse curve name. The noise curve name is
shown in the heading. The X-axis is logarithmic and shows the slant range
distance in feet. The Y-axis is the noise units in decibels. Each curve
represents a different operating mode.

Flgure 5-12 is a sample Data Base Plot of a test takeoff profile. The
plet displays aircraft altitude in feet as a function of distance in Feet from
the helipad.

5.3 Preview Plot

The Prevliew module produces pluts of takeoff profiles and tracks appended
to hellpads. Subsectlon 3.4.2 describes how to obtain these plots.

A Preview plot of a takeoff profile is id=ntical in format to the Data
Base Plot as shown in Figure 5-12. Unllke Data Base, Preview plots the user—
defined takeoff profiles contained within the input file.

Figure 5-13 is a sample Preview plot of helipads and tracks. The outer
border of the plot is drawn to user specified height and width. The default
width is 8.5 inches and the default helght 1s 11 inches. &n inner border
serves as a windew against which the heliport helipads, tracks, and coordinate
system axes are drawn. Any helipads, tracks, or portiens of these that lie
outslde this window will not be shown.

The heliport origin used in the helipad definitions is automatically
centered within the plotting area. This default may be overridden if the user
inputs non-zero plot origin values. Tlc marks are drawn along the X- and

¥-axes of the heliport coordinate system every 1,000 feet, regardless of scale.
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FIGURE 5-11 SAMPLE NOISE CURVE PLOT PRODUCED AS A DATA BASE REPORT
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FIGURE 5-12 SAMPLE DATA BASE PLOT OF A TEST TAKEOFF PROFILE
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FIGURE 5-13 PREVIEW PLOT OF HELIPADS AND FLIGHT TRACKS FOR THE

EXAMPLE HELIPORT
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The case tltle and heliport name, as input by the user, are shown below
the inner border. The scale of the plot is shown graphically in the lower
right corner of the plot. A graphical representation of the scale is shown so
that magnified or reduced reproductions will automatically display correct

scale factor information. The scale unit of distance is also shown.

5.4 ¢Grid mnalysis

A grid analysis produces a standard tabular report, and optionally a
detailed tabular report. Subsection 3.4.3 describes how to obtain these
reports.

Figure 5-14 is a sample Standard Grid Bnalysis Report for Example
Heliport. Following the report title are shown the case title and heliport
name as lnput by the user. Then follows a table of noise values for the
specified grid peints. The grid point locations are listed under the headings
"X" and "¥" for X-coordinate and ¥-coordinate, respectively. Under the L&n
headings 1s listed the computed noisze values for the particular grid points.

A maximum of 20 grid points may be specified in the Detailed Grid
Analysis Report. A separate page is printed for each peint. Figure 5-15
presents a page from the detalled report. The boxed area identifies the X-
dand ¥Y-coordinates of the grid point, and the total noise value at the point.
The next section of the report gives the individual contributions made by the
20 £lights making the most contribution to the total. A flight is defined as
a unique combination of the ordered triple (track, helicopter type, and
profile). A line of information 1s printed for each flight, giving the

Following information:

1) Helicopter Name
2) Takeoff Profile Name for Takeoffs, or Rpproach Profile Name
for Landings

3) Noise Curve Name

4) "Stage", a Number Assigned to the Profile

5% Taxil Approach Profile Name

6) Flight Type, "T" for Takeoff, "A" for Approach, and "G" for Taxi
7) Track Name
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HELIPORT WOISE MODEL - STANDARD GRID ANALYSIS  REPORT PAGE

Erample test case input
HELIPORT - Example Heliport

I 1 i
I S Y LON X ¥ LBM I
1 I ; I
1 1200, -1200, 47.0 I =1000. -1200. 47.6 I
I -500. -1200. 48.1 I =500, -1200. 48,6 I
| =400, =1200. 49.1 I =200, -1200. 49,4 I
I 0. -1200, 49.6 I 200, ~1904. 49,5 I
I 400. -1200. 49,3 I &00, -1208, 48.9 i
I a0, -1204. 48.5 1 =1200. -1000, 47,9 I
I =1000. 1004, 48,5 I -840, =1000, i9,2 1
I -6, =10040. 43.9 1 400, =1000, 50,5 I
H =200, -1000. 0.9 I 0. -1000, 1.2 I
I 2040, =1000. al.1 I 400, =1000. af. 7 I
I 6, =1000. 90.2 I i =1000. 49.6 i
I -1204. =800, §8.7 1 =1000. -804, 3.6 I
I =800 =-G00. 0.3 | =E00. -B00, al.d I
I -400 =800, 2.0 I -2, -B00. 2.7 |
I 0, -800. 3.0 I 200, =500, 983 i
I 400, =800, 3.3 I 500, -800, 51.6 i
I 0. =800, 0.7 I 1200, -&00. 49.6 |
1 =1000 =600, .6 I -8, =500, al.7? I
I =600, 600, 2.4 I =400, =B00, 3. 8 1
I -£00. =E00. 4.8 1 0. =500, 3.4 I
I 200, =B0d, 35.¢ 1 400, =&00. 5.3 I
1 e00. =k00, .1 I 800, -&00. 51.9 1
I =1200, -400, 0.4 1 =1000. =400, 51.6 1
I -800, -400, 33.0 I =500, =400, e 5 I
1 -400. -400. b1 | I =200, =400, 57.6 i
i G =400. 38.7 I K -400. 4.8 1
I 400, =400, 6.3 I a00. -400. 54,6 1
1 w _ml 53- ]- I -IEN. 'EW- 51.1 I
I ~1000. =200, 3d.3 I -800. ~ced. a1 I
1 -&00 -0, 96,1 | -400. =204, 8.5 I
I =200, =200, 61,5 I 0. =£00, .4 I
I 200, -cd, b, 3 I 400, -0, 8.8 i
I &00. -0, 96,1 I 800, =200, 4.1 I
I -1200, 18 al.? I -1000. '8 3.3 I
i -800, . 9.2 I —o00. . 7.9 I
1 =400 Q. 60.7 I =200, 0. 69. 6 I
I A Q. 108.6 I 200, 0. 1.4 1
I 400, 0. &.2 1 B0, 1] T I
I an0, 0. J4.8 I 1200, £0a. 3.4 1
I -1000, 2o, a4, | I -300. 200, 6.3 I
1 -B00. 200, 9.1 I =400, 2na, 6.3 I
I -200. 200. BE. 0 1 0. ] 67.6 i
I 00, 200, B67.0 I 400, 2bd, bl.6 1
I B0, 200, 58.0 1 a00. 204, 5.7 I
1 =1200. 400, ag. 9 1 1000, 400, 4.8 1
I =800, 400, 7.4 1 =500, 400, B0.R I
1 -400, 400, 6d.1 I -0, 400, £3.0 I
I 0. 400, B4, 2 1 200, 400, 6.2 I
1 400, 400, 2.0 1 600, 400, 58,4 1
I 400, .2 I -1200, B00. 3.6 I
i 'lW':F- EW- 5‘5-5 1 "mi m- Ealu I
I =600, &0, 6l.1 I -400. 00, bl.8 I
1 =200, 600, 61,9 I 0. e00. B3.0 I
I 204, B00. B3.5 I 400, &00. 61,8 i
I B0, 600, 58,5 1 800, 600, b b I
1 -120{. 400, 4.0 I - 1000, a00. e T 1
I =£00. a00. G8.1 I -600. X B0, 4 I
I =400, a0, 60,8 I -200. B0O. 61.0 1
I 0. A0, G2 B I i BOO. 63.9 1
I 400, 800 B1.1 I 600, 804, H.b I
I 400 .9

M. s b
#ed CALCULATIMG GRID LOCATIONS

FIGURE 5-14 STANDARD GRID ANALYSIS REPORT
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HELIPORT WOISE MWODEL - DETRILED GRID AMALYSIS  REPORT

[

I
Ix= a0 Y= 0 1
I
1 METRIC LOK TOTAL = 79.4 1
I
4 NDISE TAXI  FLIGHT
AIRCRAFT  PROFILE CURVE STAGE APPROACH TYPE  TRACK HELIPAD
4109 GAIOY A0S 2 GAIS B txl POl
A109 GAIOI A0 2 GAI 6 tx@ POl
AL03 RALOI A0S 0 Ao tad P
A109 ALY RIS O At POl
576 AS7T6 576 0 A tad POl
576 676 576 1 T td3 POl
AL09 TAI09 A0S L Tt pol
A109 09 ALY Tinl 4
AL03 09 ALOS 1 T tdh POy
576 5% 576 1 Tt pot
A109 gLy ALY 0 Ao tal PO
576 AS?E 576 0 A tal POl
A109 AALO3 ALY 0 A tae POl
AL09 TR09  ALO9 1 T tdg POl
PEAK LEVEL = 125,7
DECIBELS BELDW 126
I 12 23 34 45 56 67 7-4 89
NMBER OF FLIGNTS - 2 @0 0 © 0 0 0 0 @
MMBER MY - 2 0 0 0 0 0 0 0 0
OF  EVENING- O 0 0 0 0 6 0 0 @
OPERATIONS NIGHT - @ 0 ¢ 0 0 0 0 0 0

OPERATIONRS

SEL DAY EVEWING MIGHT CONTRIBUTION
125.7 1.0 .0 0 « TE2bSEH02
185.7 1.0 0 0 - TEEbEHE
100.4 1.1 .0 o «al3reEHE
100.4 L1 M ok - 3TITLEHDE
94.0 6.0 A0 A « 2R I70EHE
9.1 .2 .0 0 . 31786E+D2
94.7 ) 0 wd .a1193E+02
.2 -b 3] B « 0STIEHDE
%.2 B 0 .2 - S000EHD2
9.3 4.8 0 0 « SOTAEEHD2
97.2 oA ] P | IHITTEHDE
%.1 2.0 .0 0 A9745E+02
%.7 . ] | LAT377E+02
M o 0 2 - 49237E+02
3-10
aJ
2
]
0

FIGURE 5-15 SAMPLE PAGE OF A DETAILED GRID ANALYSIS REPORT
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8) Helipad Designation

9) Indivldual SEL at the Grid Point

10)  Number of Daytime and Nighttime Operations (Evening operations are
not accessible in the HNM.)

11) Individual Contribution to the Total Nolse Exposure

Printed below this table is the highest nolse level for all flights over
the point. A table showing the number of flights having noise levels within
approximately 10 decibels of the peak level then follows. The table shows the
distribution of these flights by 1 decibel increments from the first whole
number level which equals or exceeds the peak level. The number of daytime
and nighttlme operations for these flights is also given.

5.5 Contour Analysis

Two types of output can be produced from a contour analysis: a tabular
Contour Report and a Contour Plot. Subsection 3.4.4 describes how to obtain
these outputs. Their contents are discussed in the following subsections.

5.5.1 Contour Report

The Contour Analysis Report provides a list of the points whlch define
the contours of equal noise values within the user—specified or default
contour window. Separate reports are given for each level requested. Figure
5716 represents a sample page from this report.

Following the report tltle are shown the contour name, case title, and
heliport name as input by the user. Next is the level for which the contour
was created, the total area in square miles encompassed by the contour, and
the nolse metric, Ldn' This information 1s followed by a table of points
defining the contour. & contour may be comprised of several distinct and
separate areas, called "lslands". Within the table, these islands are
identified by sequential indexes under the header "ISLAND". Then, for each
island, the table prints out a peint identifier and the ¥-— and Y-coordinates
of the point for each point on the contour 1sland. To conserve space, the
points are printed three to a line. The island indicator is printed only
once, just before the first point oF the island,

omds



HELIPORT WOISE MODEL - COMTOUR ANALYSIS REPORT

COHTOUR - COHOOL

EI“B'%E test case input

HELIPORT - Exalﬂle Heligfét

LEVEL = 55.0 0D A= .19 METRIC = LDH

1 I I I
I ISLAHD PHT X T 1 M H ¥ 1 PHT X Y I
I : 1 1 1
I 1 1 =B3g. 2000, I 2 =343, 1983, 1 3 ~976. 1mg. 1
i 4 =1000. 1616, I b -1021. ) R | -1082, 1500, 1
I 7 -1019, 1881, 1 8 =1084. 1850, I T =11G. Hos. 1
I 10 =10%4. 1000, I 11 -1083. 917, I 12 -1084. 833. 1
I 13 -1084. it ¢ 14 ~-1073. 1 | 15 =1034. 934 1
1 16 =1024. S00. I 17 =-1019. 481. I 18 =1000. 433 1
I 19 =98d. n. 1 B =960, e o] £l =341, 2. 1
I g2 =893, 14d. 1 Ed -886. i2s. 1 24 -387. i18. 1
1 P ] =875, 164, 1 th -Bed. S | 27 -801. =0l. 1
1 cb =T H =125 1 29 =7al. =137, 1 30 =710, g0, 1
1 31 =619, o 1 3 e -3k I 33 ~33%. ~-H4%. 1
1 24 —266. -3 & 35 -500. ~agf, I ki =460, -460. 1
I 37 =384, =l. 1 34 =7t =201 I a9 =250, =ida 1
1 40 =179, 0% I 41 =170, =hely 1 42 =3, il
I 43 0. =-6e7. 1 44 &0, -3, I 45 123, =53, 1
I 46 124, = T | 47 125, =-6ed. 1 48 126. =583, I
1 49 128. —Hed,: 1 al gl =099, i al A, o T
1 32 375. =547, 1 a3 444, S0 1 o4 &78. A 1
1 H] 300, -, I a6 578, =373 I a7 BO1. =35, I
I 58 E25. =12, 1 93 67l. =250, 1 fil 701. =201, I
I Bl 735. -175. I b Tal. -R2. 1 B 174, g4, ]
I 64 783, P | 4] 815, 5. 1 11 846, 1856,
1 &7 854, 146. I &8 £73. gig. 1 B9 897, e R |
I 70 924, 3®BE, I 7l 943. At - =i S80. 480. 1
I 73 9A7. Wl I 74 939, 810, I ] 1000, b |
I 13 1035, 607. I 7 1043, 614, 1 78 1099. 7. I
1 73 1145, TE4 I &0 1192 808, 1 41 1298, e
I i 1384, 926, 1 83 1442, 1000. 1 84 1477, (1 P |
I i3 1500, 1039, I ] 1601. 10 1 &7 1750, 1191, 1
I LE 1788. 181g. 1 &9 1846, 1250 1 a0 1992, 1492, 1
I 91 1397, 1500. I 92 1750, 1730, 1 93 1740. 1740, 1
I 4 1723, 179 T 95 1500. 18248, I 9 1367, 1867. 1
I 57 1230, 1887. 1 94 1092, 1908. 1 99 1000. 1930, 1
1 100 739, 1939. [ I Tal. 1945. -1 1g2 963 1935 1
1 103 a00. 19a3. I 104 418. 1918, 1 105 290, 190t
I 106 106. 1854, I 107 0, 1876. I 108 =118, 1882, 1
1 109 =Baills 1899, I 1 =458, 1958, T 111 -500. 1966, 1
i 112 =548, 195¢. I 113 —£36. HESEr

FIGURE 5-16 SAMPLE CONTOUR ANALYSIS REPORT



IE, for a given level, there is no contour within the contour window, the
table of points will not be printed. In addition, the area value will be 0.00.

5.5.2 Contour Plot

The Contour Plot optlon of the Contour Analysis produces a plot of
selected Ldn contours around a heliport. Subsectlon 4.6 describes how to
obtain a Contour Plot.

Figure 5-17 is a sample Contour plot. The outer border of the plot is
drawn to user-specified helght and width. As the default, the plot width is
8.5 inches and the plot height is 11 inches. An inner border is drawn to
define the actual plotting area. This border serves as a window agalinst which
the heliport noise contours and coordinte system axes are drawn. Any contours
or portions of contours that lie outside of this window will not be shown.

The heliport origin, used in the helipad definitions, is automatically
centered within the plotting area. This default may be overridden if the user
inputs non-zero plot origin values. Tlc marks are drawn along the X- and
Y¥-axes of the airport coordinate system every 1,000 feet regardless of scale.
Each contour 1s drawn and annotated with its noise level.

The case title and heliport name as input by the user are shown below the
inner border. The scale of the contour plot is shown graphically in the lower
right corner of the plot. A graphical representation of the scale is shown so
that magnified or reduced reproductions will automatically display correct
scale factor information. The scale unit of distance is alsc shown.
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FIGURE 5-17 CONTOUR PLOT
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APPENDIX A
HELICOPTER NOISE DATA BASE

Database 1 contains partiazl data on 18 helicopters. All of the data have
been developed in a consistent manner and are intended to provide information
regarding directional characteristics.

In-flight directionality in terms of elevation angle is accounted for by
three sets of sound exposure level (SEL) data, left, eenter, and right. The
left and right data are corrected to elevation angles of 457, The center data
are for an elevation angle of 90°. All of these data were processed from the
measured sound time history recordings to sound exposure level adjusting to
propagations through the SAE reference atmosphere. The calculations were made
with either the "integrated" procedure (Ref. Al) or the "simplified" procedure
described in FAR Part 36 (Ref, A2) with a value of 10.0 used as a multiplier to
account for distance duration effects in the delta-2 adjustment factor.

The approach noise versus distance data are for 6° descent angles using
1CAO procedures where data were reported for more than one velocity. The
takeoff data also used the ICAO procedure where data were reported for more than
one velocity. The overflight data were based on level flights at a nominal
altitude of 500 feet. The tabulated data represent the median speed measured.
Data at other velocities are calculated by adding a delta dB correction to the
tabulated noise data. The delta dB is calculated using the constants from a

polynomial regression of the existing data using the formula:

2

Y+ B, (M -M )

AdR = + .-..
& Bﬂ E‘1 I|:Mt t t ref

Ht ref 2

where BD' Bl and 32 are the constants calculated from the data
and stored in the database

Ht is the tip speed for the advancing main rotor blade

and
Ht o is the tip speed for the main rotor when the
helicopter velocity is zero at the flight RPM.

All of these data are provided by TSC (Ref. A3),
Static directivity in terms of azimuth measured clockwise from the

helicopter's nose is accounted for by the coefficients of an 8° of freedom



tine/cosine series which was derived from measurements a 45°* intervals ever hoth
hard and soft surfaces. All of these coefficients have been derived by

Southwest Research Institute (Ref. A4).

Table A-1 summarizes the helicopter noise data availsble in Database 1.
Table A-2 reproduces the directivity data from Ref. A4. Tables A-3a through
f-3r give specific data currently in Database 1 for each helicopter. Note that
helicepters 3, /7, 12, 20, and 21 do not currently have takeoff, approach, or
level flyover noise curves. These helicopters cannot be used in an analysis.
The remaining helicopters may be used, however, avoid using static modes in

profiles where no data is -available; i.e., FIDLE and GIDLE.



Table A-1.

Status Summary of Helicopter Noise Data for Database 1

Order Data Base Quantitiasl
of Level
Storage  Helicopter Takeoff Approach Cruise HOGE® HIGE®’'FIDLE GIDLE
1 B212 X X (1 vel}2
2 5-61 X X {1 vel)
3 S-64
4 CH-47D (BV 234) X X X DS
5 H500D X X X DS
6 BO103 X X {1 vel)
7 B4TG
8 SA330J X X (1 vel)
9 B206L (1 vel)
10 A109 X X D
11 SA341G X X (1 vel)
12 H300C
13 5-65 (CH-53) X X (1 vel)
14 5-70(UH-60H) X X X
15 5-76 X X X DS
16 SA365N X X X S DS
17 SA355F X X X s DS
18 SA350D X X X DS
19 B222 4 X X S DS
20 R22HP D
21 BR117

lX indicates data from TSC for Database #1.
2{1 vel) indicates data available at only one velocity for left, center and right.

35 means LA vs. Slant Distance avallable from TSC over soft ground.

H means LA vs. Slant Distance available from TSC over hard ground.

1’:'IJ means directivity constants available from SWRI for both hard and soft ground.

A-:3



1888.¢ CLbel 0~ | 62195°0- | 2821L°1- | 80092°0~ | BIOOI'1- | 2L01%°0 9EGSBT0- | 3408
TEPTB 0~ | 60008°0 S91E0°OD ZhLESTO0 T4 T A 08v2E°"1~ | PE9LE'0- | E6IPS°0- | P4RH | 601 ®3snbny
02695° ¢ EEOOT 0 ELBTE"T P1G26°T~ | 9GGEP°2 B6666"T= | 2EGRG Z- | 2¥3I1°2- | 3405
2L0ke 0~ | E2542°E ECOBE"V~ | EVLEB T~ | 6965270~ | 6S66V 1~ | Z2.06Z2°8~ | BOPED"9- | P4eY L1150 g8W
BES08°0- | 920G8°0- | L1S52°0- | 66¥2P°0 BPSLETOD £0001° 2 T1862L°E- | p6022°T— | 3308
69808°0 8L6V5°0- | PEI60 1~ | S¥296°0- mmmh¢wﬂ| 905L4F°T- | TTOLP°T- | £492v°0- | P4RY{ dHZ2y
06021°0 65vZe°1 8L025°E POSL6°2~ | 96606°0~ | 00S2E°E 666600 ETT91°2- | 3408
06/88°0 06beL"1 L6812 90SLB" 1~ | 99/82°0~ | S0620°1 0LLEL°0 Hmmﬁm.ﬁl paey | OLvHI/PEZAB
16160°0- | S00SP°2- | B6LG0"T 6£216°0~ | E0G92°1- | 28bL0°0 GBPEZ b~ | 69PSS°T- | 340S
CET6L"T- | 96662°1- | pSIPB°0~ | 0£291°0- | SE6ES"2- | L0S20°1- | 2L099°p- , 0£925°1T~ | P4BY vaL-S
EBEZE"D 80629°0- mgmhn.nﬁ. 60290°0- | 9298E"0- | 96666°0 BOEI9" 2~ | LZBES°0- | 1308
ehLL1" T~ | S6661°2 T12L0E°D- | SSLIV°O Sb88.L°0- | SLPET"0- | LLTIT1°F— | 6O6TIV°T- | P4RY Q0SESY
TELEG D 8000670 G9215°0~ | 96p2h 0~ | 6IPSI"1- | 96661°0- | 6LG82°E- | v9rvL"0- | 3408
POTLY" ] 5054670 pL8LL™E- | 6VLB2°0~ | PVOSSTO- | DIOOLD 95668°F~ | BOPDG"T— | P4EH 46588V
GGELZTT- | 9BA6D"2Z 61E2h"0~ | BVLEO"T- | BIE9E"0~ | BZSLL"D POLELS- | STI95°E- | 3405
98585.°0~ | 20009°0 CESGE 2~ | BEWELTO0 LIPTIE"T LL6PT°0~- | 26bI0°G- | 6BSZI 2~ | P4RY Q00SH
TL9E0"0 660071 GEEEE"O- | 90G(6°0 EL6YY T~ | SO0P9°0 EEOOT"2- | LETOL D~ | 3408
BOOGO" 2 01009°0 88601°0- | 1S2Iv°0- | #9/99°0- | L6bL1°D £22B0°E- | 20B1S°0~ | PAEH NS9E-YS
TT16p°1- | BOSZZ 1~ | SZIvZ2°0- | 2666V°0- | [BELS 0- | S6020°0 BI9ZE" O~ hmmmm.nn 1408
L5PSL°T- | S6biL°0 ZEV0S°1- | 000020~ | ££206°0 08RLI°0- | 662V1°1~ | LEZ6S°0~ | P4®H 222 Lleg

Eq g Ig ve Ep Zp Ty O yied | 4a3dod}|ay

s3] BuLs - SWAa} aupsoy -
SjuaLoj} §490)
SIUID}4430] U4a3IRd K}A}3oa4}q 4ajdodjay 7V JT9EL




Al

AZ.

A3

Ab,
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Proposed SAE AIR-1845, "Procedures for the Calculation of Airplane Noise in

the Vicinity of Afrports."

Federal Aviation Regulations Part 36,

Series of Letter Reports from Transportation Systems Center (TSC) giving

SEL or L,  vs. distance data for helicopters, June-December 1986.

q
Unruh, J. F., "Evaluation of Helicopter Directivity Hover in Ground Effect
Data,” for TSC under Contract No. DTRS-57-80-C-00086 by Southwest Research
Institute, September 1986



HNM DATABASE 1
|

3 DEC. 86
| EEVEL

| FLYOVER @ 93.96 KTS

[

TABLE A-3a.
SOURCE: TSC 4B8-FA-753-LR4

|6° APFROACH @ 54.7 KTS |

t
|

NAME: BELL 212
TAKEDFF @ 53.37 KIS
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TARLE A-3b.

HNM DATABASE 1

i
|

3 DEC, 86

[ CEVEL
| FLYOVER @ 129.6 KTS

]

m.lln
al £
al o
Tl /A
¥l i
= @
[ }

Al &
.-.IE
o
[}

sl =
=

o o
| D
3%
T

By —
<

e
—] %
hTi ]

1] =
] o™
z| &
mW @
m__._l
a8
gz
=

|
|

#2

|
f

[

| Center| Right

f

| Left

| Left

l

| 93,3

|SLANT T
IDIST.

[ (ft)

| 400

L.79.5 8l.6

| 82.5

| 64.6

|10,000] 67.9

203

RPM

DIA = 62 FT,

|Coefficients: Wheels,

(not input)

HZ

HOGE
| Hard | Soft

FIight Idle | HIGE
[ Soft | | Hard [ Soft |

| Hard

I
[

| Soft

Ground Idle

[ Hard

| STATIC CONDITIONS

I

[SLANT |

[DIST.

A=T

| zoo
400
|630
|6,300 |

1



TABLE A-3Je.

HNM DATABASE 1

14 NOV. 85

LUNRUH

TSC-48-FA-753-LR1

NAME: BOEING VERTOL CH-47D SOURCE: TSC-48-FA-653-LR24

il

16 SEPT. 86

69 APPROACH

| Center| Right |

|

AT 85 KTS (ICAD) |LEVEL FLYOVER @ 120 KTS|

| TAKEOFF @ 85 KTS (ICAD)|

SLANT |

—

|
Right 1

| Centerl
(500 Tt.)

| Left

I
E

|

| Left

(simplified 10 dB)

|

|
|

| Center| Right |

| Left

DIST.
| (ft)

85.8

| 78.1

| | 78.5 | 77.0

| 89.6 | 85.8

| | BB.&

| 78.6 | 78.7

79.1

i | 1 !
| | 38.97 | 42.21 | 33.86 |

ﬂlﬁ. = 500[} FT]

l400
12,000

|1418,53|2213.44| 527.01

|Coafficients: Wneels, 2 Rotors,

14,000 | 73.1
110,000| 63.5
| B1

.

RZ (not input)

|
|
i
:
I

| Soft

[ Hard

| Soft

HIGE

| Hard

Flight Idle
| Hard T Soft |

[ Soft

Ground Idle

. T Hard

SLANT |
DIST

| STATIC CONDITIONS

|

| 10,000]

[

| 630
|2,C00 |

|DIF

| 200
| 40C



HNM DATABASE 1
14 NOV, B&

25 AUG. 86

-

TSC-48-FA-753-LR1

LNRUH
SOURCE: TSC-48-FA-653-|R22

TARLE A-3d.

NAME: HUGHES 500D

#5
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TABLE A-3e.

HNM DATABASE 1

3 DEC. 88

SOURCE: TSC-48-FA-753-LR7

NAME: BOELKOW BO-105

#s
|
I

6% APFROACH @ 59.62 KTS|

|
|

ILEVEL FLYOVER @ 117 KTS|

|

TAKEOFF @ 67.22 KTS

|

I : Left E Eenter} Right E

| Center| Right

I
|

| Left

|
| Center| Right |
| |

| Left

[SLANT |

|DIST.
| (ft)

51.8

I

|

| 71.9

|4,000 | 72.3

|6, 300

1

| 63.6

|10,060| 63.0

APM = 424

DIA = 32,23 FT,

|Coefficients: No Wheels,

| B1

| B2
T
I

RZ (not input)

| STATIC CONDITIONS

Ground Idle

[SLANT ]

Flight Idis

[ Soft

| Hard

| Soft

|DIST. T Hard

|200

A=10




HNM DATABASE 1

3 DEC. B&

SOURCE: TSC-48-FA-753-LR2

TARLE A=-3f.

MAME: AEROSPATIALE PUMA SA330J

#8:
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TARLE A-3s.

HNM DATABASE 1

TSC-48~-FA-753-LR1 - 14 NOV. 86

#9 NAME: BELL 206L (LONG RANGER)  SOURCE: TSC-48-FA-653-LR20 - 25 JULY 86
| | I [ =i
| | TAKEOFF @ . KIS | | ° APPROACH @ KTS| |LEVEL FLYOVER @ 115 KTS|
e o O [ i N — ——— e
DIST. | Left enter| Right Left | Center| Right | Left | Center| Right |
| (ft) I Il : I i | | {300 ft. flyover) |
| | | =T | | |
|z00 | | I L | | O o N 7 - 7 0 S - B |
I | I | | T | | =7 | | |
400 | | | 1= | | | | 86.9 | 84.2 | 85.4 |
T | I | T | | e | | I
630, | | | s | | | | 84.2 | B81.7 | 82.8 |
| I I [ Ji=] | | T | | I
Il.ncm J : | A8 | | | | 81.3 | 78.9 | 79.9 |
| =1 I | e | [ I
|2,000 | | | 1LY | | L ZeSl a2 | 752
I [ [ I = | | T 1 I I I
| 4,000 | | | || | | | | 70.4 | 68.5 | €9.6 |
I | | | | [ I T | I I
|6, 300 | | | | | | | | | 65.9 | 64.3 | 65.4 |
| ] | I 1 I I 1 I I I
| 10,000| | I st I | || 60.7. 1l 59:3 | 506:6 |
| |
|Coefficients: No Wheels, DIA = 37.0 FT, RPM = 394 |
| I I I | |1 | I |
| BO I | Jai] | | | | O 13Tl R e
I [ I [ il | I I | I I
Bl | | | i) 0 0 0
|
82 | | 0 0 0
R (not input) |
|
| STATIC CONDITIONS |
SLANT Ground ldle Flight Idle [ HIGE HUGE
DIST. THard T =oft | Hard Sort Hard Soft Hard SoTt
200 I 76.1
I I T I ] | ek
laoo @ | | | | | | | 2.5 | | |
| I I I ] I I
|30 | | | 65.0 —
| | I |
11,000 | I | | I I 60.3 | |
| | | |
2,000 52.8
4,000 44.9
16,302 | | 307 | |
I
10, 020 34.2
| I I

A=12



HNM DATABASE 1
KTS

24 ALY 86
| LEVEL

| FLYOVER

UNRUH
SOURCE: TSC-48-FA-653-LR139

TARLE A-3h.
[
| 6° APPRDACH @ 60 KTS

l
I

NAME: AUGUSTA Al0Z
TAKEOFF @ &80 KTS

#10
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[
l

3 DEC. 86

HhM DATABASE 1

-—

RPM = 378

| LEVEL
| FLYOVER @ 127.8 KTS

| Center| Right |

|62 APFROACH @ 64.64 KTS|

SOURCE: TSC-48-FA-753-LR3

34,44 FT,

DIA

TARLE A-134.

|

122

| 74,8

TAKEOFF 8 63.56 KT5

NAME: AEROSPATIALE GAZELLE S5A341G

1

Bl

|Coefficients: No Wheels,
| STATIC CONDITIONS

[SLANT |

|2,000 | 77.1
14,000 | 69.6

11,000 | 83.6

#11
I
| B2
}

Hard | Soft

|
l
|
|
I
J
|
|

| Soft

H1E

| Hard

I
I
I
|
l
|
I
i

rlight ldle

|"Hard [ Soft

I
l
I
I
I
|
|
|

[ >oft

Ground lale

iDIST. T Hard

|200
| 400

|630

I
I
I
|
I
|
I
|
I
|
1
|
i

A=T4

4,000 |
10,000|




TABLE A-34.

HNM DATABASE 1

4 DEC. 86

SOURCE: TSC-48-FA-753-LRé6

NAME: SIKORSKY 5-65 (CH53)

#13

|LEVEL FLYOVER @ 146 KTS|

|

|6° APFROACH @ 75.58 KTS|

TAKEOFF @ 73.9 KT5

Right

| center|

| Left

I

96.0

| §3.8

| 86.0

.0

i

(Wl Ts

| 78.9

|4,000 | 82.3

| 9.9

|10,000| 73.5

1

72.25 FT,

DIA

Wheels,

|Coefficients:

RZ (not inmput)

I

| STATIC CONDITIONS

'HOGE

I HIGE

FIight Idle

Ground ldle

ISLANT |

|DIST.

l

| Soft

| Harg

I

| Hard | Soft

| Soft

| Hard

[ Soft

| Hard

prm o e e

| 200
| 400
630

e e e e | e [




TARLE A-3lk.

HNM DATABASE 1

21 JULY 86

#14 NAME: SIKORSKY BLACKHAWK UH-60A (5-70) SOURCE; TSC-48-FA-653-LR17

:
t

|LEVEL FLYOVER @ 150 KTs|

| 6° APPROACH @ 69 KTS
] Left

I

| Center| Right |

TAKEOFF & 74 KTS

T|
ht | T Left | Centerl

dFEQ_

Right

| Centerl]
—— Integrate

| SLANT T Left

|DIST.
(&)

l

| (500 ft. alt.)

| 101.0

I I
100.0 | | 100.7 | $8.0

| 76.4

13.59

RPM = 285

DIA = 53.67 FT,

734.35

L
|

HOGE

| Soft

. Hard

|

|1207.72] 988.71

B2

|Coafficients: Wheels,

RZ (rot irput)

| STATIC CONDITIONS

HIGE

Ground Idle

| Soft

| Hard

[ Flight Idle |
I”Fr_dgar [ Soft |

e ——

JENEN JEN SRS EE—— N ey e e e E—

A-16




TARTE A-31.

HNM DATABASE 1

14 NOV. Bs
4 SEPT, Bg

T5C-48-FA-753-LR1
SOURCE: T5C-48-FA-653-LR23

UNRLUH

NAME: SIKORSKY 5-76 SPIRIT

#15

l
|

|

ILEVEL FLYOVER & 130 KTSI

E
|

|
i
I
|

| &€° APPRDACH @ 74 KTS

| TAKEOFF @ 74 KTS (ICAD)|

I I
| Center| Right |

1
| Center| Right | Left

|
simplified K = 10

| Left

| Center| Right

J

[SLANT T
I Laft
|

|DIST.
| (ft)

92.9

a @
(=% B a1
M~ ™~
<] @
B LW
Mol
~| o
o) ™~
ol =
& =
M W
s 4
=] O
m| ™~
—~|
| o
@] M~
< <
] =F
M~
- o~
ol =
] M~
o W
n| o
M~]
al| e~
ol n
@ r~
gl g
3| 8
T -

110,000 65.1

|
| 57.6

|

RPM = 253
—.03

DIA = 44,00 FT,

|Coefficients: Wheels,

I
| 945,34|1346.11] 803.32|

| 1.00 | 1.00 | .99

Hz (not input)

|
r

| STATIC CONDITIONS

[SLANT |

HUGE

HIGE

[
| Hard

FIight Idle

[

I
J

Ground Idle

[ Soft |

| Hard

| Soft

| Soft

| Hard

[ Soft

IDIST. T Hard

{200

| 400

|630

S R, IS S S——

|6,300 |

|DIR

A-17



TARLE A-3m.

HNM DATABASE 1

UNRUH

TSC-48-FA-753-R1

MAME : AEROSPATIALE DAUPHIN SA363N  SOURCE: TSC-4B8-FA-653-LR14

14 NOV. 88

27 JNE 85

#16

|LEVEL FLYOVER & 120 KTS|

1
|

75 KTS (ICAQ)

&Y APFROACH &

TAKEDFF @ 74 KT5

[
|

T S L= e T
-]
= w o uy — = |
» -
—~ wal o oml ol =
m._ gl ¢ § g £
T T T [ S
[+ 4]
&3 | | el w] o
[ - iw n/m
@| =] ~
& | | ‘o ~| ~
) | @l v m| =
‘@ =l = 4] A
[T —
| o] ] @] ‘o M~
| wl wm| wm w®© @
4t £l sal ol a4
= o @ ™ m m
= = i | [ nu (]
o [ ol o =]
] (- | 1
I.H1Ji. e
H ! | vl ~ ®
T L J [ S R ) B
& o o [+ #] w om
e Pt w D H- S - SRR L1 R S =i
4= o o o w oy
G » w » @ .
o =] =] wm m
M_..._ o o (5,8 [1a] o
e e e e s P e e s e . o e
e
A= o @ o = iy
[my) - - N . .
= | ~] =| | w
o o) | @] @ r~
= —
LT
e ) ] o~ o =
gl | a| S S| 4] o
W o ;| @] @] s
+ O 0 [~ My Ly
T [ EJH G.n
~|
.m ﬁ m| @m| o -~
e e e e e e e e [ e e ey
AT = e
...lT....:I (=] m
SoFl 8l gl el el S
O ~— 2'@ Cu.lujm

|
INo Datal

|

| . 77.8

[
| 78.2

[
|

70.6

| 70.7

|4,000 | 72.8

|
| 64.4

I
|No Datal

|
739 || 14.2

r

| 69.8 [No Datal

£8.7

|- B3

|10,000] 62.5

RPM = 365

DIA = 39.10 FT,

|Coefficients: Wheels,

| 350.61] 591.75| 321.28

AT

I
|
|
|

|

I
|
[
|

Bl
| B2

(v
2
{51
i
I~
o
,
i
4
=]
gl 9
[}
=2 -
el
;mTl.
= 8
| 8
o
B
=
L

.

|

Ground Idle

S

Flight Idle

Hard

Soft

| 'Sort

| Hard

|DIST.

|200

~
] =t
P~ 0
h¥a) o
| o
[} —f
[ \O
_IIT..I.
m (o |
8| 8
A o

I
|
A-18

IDIR



TARLE A=Tn,

HNM DATABASE 1
14 NOV. 86

UNRUH

TSC-48-FA-753-R1

NAME: AEROSPATIALE TWIN STAR SA355F SOURCE: TSC~48-FA-553-LR18

22 JLY 86

#17

|
|

| Center| Right |

@ 63 KTS (ICAO)

6% APPRUACH

| TAKEOFF @ 63 KTS (ICAD)|

|LEVEL FLYOVER & 116 KTs|

| Left

|
I

t

| Center][ R

| (500 ft. datm)

| Left

=== | J5INg Integratef Procedure

|

| Center| Right |
|

DIST. |

‘SLANT | Left

I

|Coefficients: No Wheels,

| (fFt)
|10,000!| 65.6

i
1

RPM = 354

35.07 FT,

DIA

| BO

T
o
o~ @
ol m
5 -
——|—
o3
x| =t
K| %
[ o
o
| o
=t "
B %
el
— — 4
(=]
'
o
oy
o
o
m

STATIC CONDITIONS

HUGE

I HLGE

Flight Idle

Ground Idle

| Hard | Soft |

l

| Soft

| Hard

[ Soft. |

| Hard

1
|
A-19




TABLE A-3o.

UNRUH HNM DATABASE 1
TSC-48-FA-753-LR1 - 14 NOV. 86
#18 NAME: AEROSPATIALE ASTAR SA3500 SOURCE: TSC-48-FA-653-LR21 - 13 AUG. 86
[ [ [ T &° APPROACH = I
| | TAKEOFF @ 63 KTS (ICAD)| | @ &3 K15 (ICAO) | |LEVEL FLYOVER @ 116 KTS|
| SLANT T | | el I | il | | |
11'::!15}. % Left |I Danterll Right || Il Left Il Eenteri Right i | Left | Center| Right |
ft | |
|
200/ | s2.5 l 89,2 | 92.5 I 52,1 I 94.2 S0, 2 88.5 87.1 89.7
| | | | | | | | I
400 | 8.8 | B85.5 | 88.8 | 88,7 | 90.9 | 87.3 | 84,7 83.5 | 86.1
| | I | = | | |
l630| | Bs:.2 | 82:9 | 864 | | 86.4 | BB.s |.84:9 | |182:.3 |.80:8 | 835 |
| I I | =] | | I | | |
11,000 | 83.3 | 80,0 | B8%.6 | | 83.8 | 861 | 82.2 | | 75.2 | 78.0 | 80.6 |
I e I [ |1 I | Il I |
2080 78,5 |i75:% . o788 ) L1 794 | 820 loigdeg Ul vl dadie)igaag  |Li?5id
| | | | || | | i) | | I
|4, 000. |, 72:5 )-69.% |.73:0 | | 78:2 L. 751 1722 ||  lissic. V675 . | 598
| | I | [ | | | = | I
l6,360. 1 67.8 | .65.1 |'e68.4 | | 70.0 | 73.3 | &g | |62 | &3.3 | 65:2: |
I [ I | 1 | | =l I I I
110,000| 62.5 | 60.2 | 63.0 | | 650 | 68.7 | 63.3 | | 58.9 | 58.4 | 59.9
|
|Coefficients: No Wheels, DIA = 35.11 FT, RPM = 38§ |
| | | | i | | | it | | ] |
| B0 | | | | | | | b lipg 1 oS58 | 19
| | [ | L | | [ | |
L8k | | | | | | | l28:23 | . 268,77 | 25:5 |
| [ I [ 1 | I N I | I
| 824 | | | | | I | | | 350.61| 591.75| 321.28]
| B2 (ot ineut) [ | I I T e e T
| ! |
| STATIC CONDITIONS |
[SLANT I Ground Igle | |__Flight Tdle | | HIGE BT HOGE |
IDIST. T Hard [ Soft | |"Hard T Soft | [Haxd | Soft | | Haxd [ Soft |
| | | | | | | | I | | - |
|200 | | | | | | I LTS | | |
| | | | | | | | | | | |
l400, | | | | | | | 157 150 || | |
| I | | | | | | | | | | I
|30 | | | | | | | €7.0 | I |
| | | | | | | | | | |
|1,000 | | | | | | | 62.6 | | | |
| I I | | | I | | | | |
12,000 | | | I | | | | 55.6 | | |
I | | | | | | I | |
| 4,000 | | | | | _I | 48.0 | |
| | | | | | | [ 1 |
|6,300 | | | | | | 425 N | | |
| | | I | | | | I | | | |
| 10, 000 | | | | I | | 362 i | | |
| | I | | | | | | | | |
| DIR | | | | | |l ¥Yes lYes | | | |
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NAME: BELL 222

|10,000| 62.6
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| 4,000

I

348

RFM

39,80 FT,

DOIA

|Coefficients: Wheels,

.99
| Soft

| HOGE
|~Hard

I 1.00 i .99

=T i 2
| Yes

This helicopter has 129 approaches at several speeds and other data.

HIGE

| Hard
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|

I
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| Soft

Filight Idle

|"Hard
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RZ (not irput)
Ground Idle

| Hard

Bl

| STATIC CONDITIONS

[SLANT |
|DIST.

| 200

| 400

| 630

| DIR
NOTE:
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HNM DATABASE 1

SOURCE: UNRUH

TARLE A-3r.

NAME: BOELKOW BK 117
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|
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| Hard
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I
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|
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I
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I
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I
I
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I
I
I
I
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I
I
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|

|
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|
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|
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|
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HNM ERROR. MESSAGES AND PROBLEMS

Error messages produced by the HNM model are listed below. Errors for all
modules except the data entry modules are the same as those for the INM. Some
error messages have been altered to reflect changes between the HNM and INM.
Also, error messages concerning INM approach parameter sets and INM takeoff
modification sets do not exist in the HNM because the HNM contalns no such
sets. Error messages have the same numbers as in the INM to maintain

compatibillty with the INM.
Tn addition, Table B-1 lists problems that may be encountered during use

of Version 1 of this model. Also included in the list are probable causes and

corrective action, if anv. These are problems that do not affeet the results

of the contours but affect vour interaction with the program.



**** DATA ENTRY MODULE ERROR MESSAGES ***#*

The following errors can occur while using the HNM data entry modules.
The errors will appear in reverse video on the last line of the display screen,

starting at the first column.

Altitude must be from —-1296 to 29028 ft.

Cause: An altitude outside this range has been entered in the SETUP

sSCreeln.

Correction: Re—enter a valid altitude.

Angle or heading must be 0-360 deq.

Cause: Bn angle or heading has been entered outside of this range

while defining a track.

Correction: Enter a valid angle.

Enter D or H For degrees or heading

Cause: Ho character was entered for degrees of turn or new heading

in defining a curved track segment.

Correction: Re—enter 'D' for degrees of turn, 'H' for new heading.

Enter DISTANCE

Cause: Ho value was entered for the distance in defining a track

segment.

Correction: Re-enter a number greater than 0.



Enter H or S for hard or soft surface

Cause: Wo character was entered for the type of surface entered in
the SETUP screen.

Correction: Re-enter 'H' for a hard surface, or 'S' for a soft surface.

Enter L or R for left or right turn

Cause: No character was entered for the direction of turn in

defining a curved track segment.

Correction: Re—enter 'L' for a left turn, 'R' for a right turn.

Enter RADTUS OF TURN

Cause: No value was entered for the radius of turn in defining a

curved track seqgment.

Correction: Re-enter a number greater than 0.

Entry must be greater than 0

Cause: No value was entered for the number of X or ¥ grid points
for the GRID PROCESS option, or X or ¥ paper lengths or plot
scale for plotting tracks for the PREVIEW PROCESS optilon.

Correction: Re-enter a number greater than 0.

Invalid Selection

Cause: An invalid selection was chosen from a menu, or the maximum
number of records has been defined for that parameter.

Correction: Make a valid selection, or, to create another record, a

current record must Eirst be deleted.



Levels must be from 55-85 4B

Cause: & contour level outside this range was entered for the
CONTOUR or RETRIEVE PROCESS screens.

Correction: Re-enter a valld contour level.

NO HELTCOPTERS HAVE BEEN SELECTED

Cause: From the FLIGHT menu, PROFILES or OPERATIONS have been
selected. However, no helicopters have been chosen for the

case from the data base.

Correctlon: Return to the Main Data Entry Menu and select the HELICOPTER
option. Proceed to choose helicopters from the data base

for the case.

HO TRACKS HAVE BEEN DEFINED

Cause: From the FLIGHT menu, OPERATIONS was selected. However, no

tracks have been defined for the case.

Correction: Select TRACKS from the FLIGHT menu and define new tracks for

the case.

PAD ID must be entered

Cause: A track number has been defined without giving a takeoff or
landing helipad.

Correction: Enter the identification of the helipad used for takeoff or
landing.



FProfile must have at least 3 segments

Cause:

Correctlon:

Saved case id must

A profile has been entered that does not contain at least 3
segments. ALl profiles must have between 3 and 14 valid
segments. A valld segment must have a speed/duration value

greater than zero.

Enter more proflle segments.

be entered

Cause:

Correction:

The program requires a file name to be assigned to each
case. The inputs are written to this file upon conclusion

of the entry process.

Enter a flle name.

Temperature must be from -126 to 135 deq. F

- Cause:

Correctlon:

A temperature outside this range has been entered in the

SETUP screen.

Enter a valid temperature.

This helicopter has no available profiles

Cause:

Correction:

B helicopter was chosen for an operations set without having

any previously defined profiles.
Choose another helicopter that does have a profile, or exit

the operations sequence and create a profile for the

helicopter,

B-5



Tolerance Level must be | or = 0.1 dB

Cause: B tolerance level outside this range was entered from the
CONTOUR PROCESS screerl.

Correction Re—enter a valld tolerance level.

TRACK ID must be entered

Cause: A track number has been selected without glving a track

identification.

Correction: Enter a unique track identifler.

Track number must not be greater than xx

Cause: A track number has been chosen that is greater than the

number of tracks that exist.

Correctlon: Select a valid track number.



*%k%* INPUT MODULE ERROR MESSAGES ***#

INM Errors I1-I11, 114, I17-I19, I21, I23, I24, I26-I28, I30-138, 140,
141-146, I48-159, I61-165, I67-169, I71, I72, 1I74-184, IB6, I88-1102 will not
occur when using the HNM data entry module.

INM Errors 130, 132, 133, I34, 135, 137, 142, 143, 151, I55, 169, I94,
198, and I99 do not exist in the HNM.

I12 *FATAL: ABOVE KEYWORD ENDS SETUP SECTION AND NO PADS HAVE BEEN DEFINED.

Cause: No valid helipad definitions were processed.

Correctlon: Check that keyword "RUNWRYS" was present and recognlzed.
Check that there is at least one helipad defined and that
all definitions area walid.

I13 *WARNING: ABOVE KEYWORD HAS OCCURRED MORE THAN ONCE AND MAY ALTER INPUT.

Cause: Since data is entered by keyword, if a keyword is repeated,
the new data replaces the previous data.

Correction: If the keyword is a duplicate, delete the duplicate keyword

and assoclated data.

I15 *WARNING: THESE CHARACTERS NOT PROCESSED. THEY ARE NOT OF TYPE EXPECTED.

Cause: If characters are numeric, alpha characters were expected.

If characters are alpha, numerlc characters were expected.

Correction: Remove any extraneous characters. 1If characters are not
extraneous, check that preceding data has been processed
properly. This error may occur when data is expected to
follow a keyword or another keyword is expected to follow

some data.



Ilé *WRARNING: INVALID HELIPAD NAME.

Cause: Hellpad name not found.

Correction: Correct helipad name.

20 *FATAL: TOTAL ERRORS EXCEED 50 OR WUMBER OF ERRORS ON ABOVE CARD EXCEEDS

20.

Cause: Too many errors have been detected in the input data.

Correction: Correct all the preceeding errors and re-submit the job.

,.,
I

*FATAL: INPUT MODULE PRODUCED WARNING MESSAGES. PROGRAM TERMINATED.

Cause: At least one input error was detected by the INPUT module.
Since this error invalidates the user input, no further

processing is allowed.

Correction: Correct all of the preceeding errors.

[25 *FATAL: ABOVE KEYWORD ENDS AIRCRAFT SECTION AND NO AIRCRAFT WERE DEFINED.

Cause: Mo valid helicopter definitions were processed.
Correction: check for a TYPE subsection within the ATIRCRAFT sectlon.
Make certain that this subsection contains at least one

helicopter definition and that all definitlons are valid.

I29 Warning: ABOVE NAME IS TOO LONG. IT HAS BEEN TRUNCATED TO 4 CHARACTERS.

|

Cause: A maximum of 4 characters are allowed for the names of
aircraft categorles and tracks, and a maximum of 3 for
helipads. The input name or a reference to a helipad

eXxceeds 4 characters.

Correction: Use a unique 3— or 4-character name as required.

B-8



139

*WARNING: DISTANCE IN FEET CANNOT BE STORED ON DEFINITION FILE. SET TO O.

147

Cause: After converslon to feet, this distance was too large for
the format in which it must be stored on the definition

file. Therefore, a value of 0.0 was used for the distance.

Correction: Enter a distance within the proper range.

*WARNING: PROFILE DESCRIP. NOT READ. VALUE OF SEGMENTS NOT BETWEEN 3 AND

I60

14.

Cause: Within the taxl profile definition, the number of segments
must be from 3 through 14 for both the approach and takeoff
portlons of the profile. The takeoff segments are deter-
mined from the beginning of the taxl to moving HIGE mode.
Approach segments are the moving HIGE mode to the end of the
taxi. Since an Invalid value was entered for the number of
segments, the data for the distances, altitudes, speeds, and
thrusts could not be processed. If this error occurs for an
approach profile, any mode name will be read as a keyword
and the program will go back to a level 1 search on keywords.

Correctien: Make certain that the profile has between 3 and 14 seqments
and that the value following the keyword "SEGMENTS" is that

number of segments.

*WARNING: ABOVE KEYWORDS ENDS TRACK DEFINITICON BUT NO SEGMENTS WERE

DEFINED.

Cause: Within a track definition. there must be at least one

segment. Hone were found for this track.

Correction: Enter at least one segment description for the track.

BE-9
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*WARNING: ABOVE HELTPAD NAME NOT FOUND TN XREF. ID SET TO 0.

Cause: Within a track definition, a helipad was referenced but was

not found in the cross reference table.

Correctilon: Verify that the name is spelled correctly and was defined in
the SETUP section. This message wlll also appear 1f the
cross reference table was filled before this hellpad was

defined.
I70 *WARNTING: NO VALID OPERATIONS DEFINED IN LAST OPERATICNS SECTION.

Cause: Within a TAKEOFFS, LRNDINGS, or TAXIS section, at least one
valid cperation must be deflned. MNone was defined for the
section preceding this keyword.

Correction: Correct any invalid operations within the section and add
operations if none were present.

I73 *WARNTNG: ABOVE KEYWORD ENDS OPERATION DEFINITION BUT NO D, E, N VALUES

GIVEN.

Cause; Within TAKEOFFS, LANDINGS, and TAXIS, operatlons must
include the number of flights by day ("D") and night ("N")
with at least cne of these belng explicitly deflned. 1In
this operation, ne flights were specifiled.

Correction: Check for missing or misspelled keywords (at least one of
the keywords "D" or "NW") and for a valid number of flights
For that peried of time. At least one time pericd must have

a non-zero number of flights.

B-10



I85

*WARNTNG: ABOVE NAME IS DUPLICATE CONTOUR NAME OR 20 CONTOURS ALREADY

187

SAVED.

Cause:

Correction:

Within the PROCESS sectilon, contours are saved and
referenced by thelr names. A duplicate name has been
encountered or more than 20 contours were specified to be

saved.

Make the saved contour names unigque and limit the total to
20 contours.

*WARNING: RETRIEVE COMMAND BEFORE ABOVE KEYWORD REQUESTED NO REPORTS.

Cause:

Correction:

A RETRIEVE command must call for some type of report. For
thls RETRIEVE, the user has suppressed the default REPORT
option with a NOREPORT command but did not select a PLOT
report.

Add requests for the types of reports desired.

B-11
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**** FLIGHT MODULE ERROR MESSAGES ***=*

INM Errors F2, F3, F5, F6, F8, and F9 will not occur when using the HNM

entry modules.

INM Errors F3, F8, and F9 do not exist in the HNM.

*FATAL: PAD XXXX TRACK: YYVY PROFILE: ZZZZZZ
TOO MANY SEGMENTS. ARRAY BOUNDS EXCEEDED.

Cause: The number of flight path segments generated for this flight

exceeds 200.

Correction: Verify the helipad, track, and profile definitions for this
flight. If all are correct, then simplify the flight path
definition.

*FATAL: PAD XXX TRACK: YYYY PROFILE: Z2ZZ2%

TRACK SEGMENT OUT OF RANGE.

Cause: The actual number of track segments does not equal the track

segment counter.

Correctlon: Correct the track in error.

*FATAL: PAD XXXX TRACK: YYYY PROFILE: Z2Z%Z2
CHANGE IN HEIGHT GREATER THAN SEGMENT LENGTH.

Cause: A flight path segment has been generated where the
alrcraft's change in altitude is greater than the actual

length of the flight segment.

Correction: Verify the track and profile definitions for this flight.

- B-12



*%*% COMPUTATION MODULE ERROR MESSAGES **x#

INM Errors Cl and C2 will not occur when using the HNM data entry modules.

*FATAL: NO CONTOUR LEVEL SELECTED

Cause: No contour level values were found on the processing

template.

Correction: Supply the misslng nolise contour level(s).

*FATAL: TOLERRNCE CANNOT BE ZERO

Cause: The user has incorrectly defined the irreqular grid window.

Correction: Correct the window coordinates.



**%* DATA BASE PRINT MODULE ERROR MESSAGES **#**

Ho INM Data Base Print Errors wlll occur when using the HNM data entry
medules.
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**** PREVIEW MODULE ERROR MESSAGES **#*

No INM Preview Errors will occur when using the HNM data entry modules.
INM Error PR3 dees not exist in the HNM.

B-15
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%4+ REPORT GENERATOR ERROR MESSAGES ***#

*FATAL: NO DETAILED GRID REPORT PRODUCED. ERROR IN COMPUTATION MODULE.

Cause:

Correction:

Cause:

Correction:

The COMPUTATION module did not run successfully and
consequently did not produce the CONTRIBUTIONS file from
which the Detalled Grid Analysis Report 1s produced.

Correct the error previcusly reported by the COMPUTATION

module.

*FATAL: NO STANDARD GRID REPORT PRODUCED. ERROR TN COMPUTATION MODULE.

The COMPUTATION module did not run successfully and
conseguently did not produce the regular GRID file from
which the Standard Grid Analysis Report 1s produced.

Correct the error previously reported by the COMPUTATION
module.

*FATAL: NO CONTOUR REPORT PRODUCED. ERROR IN COMPUTATION MODULE.

Cause:

Correction:

The COMPUTATION module did not run successfully and
consequently did not produce the irregular GRID file from
which supplies data for the Contour ARnalysis Report.

Correct the error previcusly reported by the COMPUTATION
module.

B-16
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**** CONTOUR MODULE ERROR MESSAGES ****

*FATAL: CONTOUR NAME XXXXXX DOES NOT EXIST

Cause:

Correction:

The Grld File does not contain the contour definition name.

Case 1 -- IF thls message occurs when a RETRIEVE command is
being processed, then an invalid CONTOUR name was used to
retrieve from the given old Grid File. Correct the name or
select the appropriate old Grid Flle.

Case 2 — If this message occurs when a CONTOUR command is
being processed, there was a previous error in the
COMPUTATION module and no Grid Flle was created for this
contour name. Correct the error reported by the COMPUTATION

module.

*WARNING: XXXX YY.YY CONTOUR AND AREA MAY BE INCOMPLETE

CH3

Cause:

Correction:

The contour with metric name = XXXX and level = YY.YY was
determined to not be within the range of levels input to the
COMPUTATION module. Therefore, the contour may not be

accurate,

If an accurate contour for this level 1is desired, then
resubmlit the job to invoke the COMPUTATION module.

*WARNING: X¥XX YYY.YY CONTOUR DOES NOT EXIST

Cause:

Correction:

All nolse values calculated by the COMPUTATION module for

metrix XXXX are less than contour level = YY.YY.

Ho action is required as long as the user has input a

reasonable contour level.
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**%* PLOT MODULE ERROR MESSAGES ****

*FATAL: MO PLOT TAPE CREATED DUE TO CONTOUR MODULE ERROR

Cause: It 1s not possible to plot the requested contours due
previously encountered error in the CONTOUR module.

Correctlon: Correct the CONTOUR module processing error.

*WARNING: NO PLOT FOR CONTOUR LEVEL NUMBER = XX

Cause: No contour for this nolse level exists.

Correction: As long as the contour value ilnput to the COMPUTATION module

was correct, no actlon is required.

B-18
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TABLE B-1
HNM VERSTON 1 PROBLEMS

| FROBABLE |
PROBLEM | CAUSE |

No "+" curser on graphics
screen.

1) Driver not installed,
2) Incorrect GOM port set.

|
|
|
| 3) GSS driver is incom-
| patible with tablet.

Large characters on CCA monitor,

[
graphics screen. |
|
|
|

Plotter dees not plot. 1) Driver not installed,
2) Incorrect COM port set.|

3} Baud rate is not set

to 1200.
Flashing error light on | Unknown. |
plotter. | |
Write error during | Unknown. |
PREVIEW pletting. | I
I |
Write error during Unknown

l
CONTOUR plotting. [
|
|

B-1%

I} Bun  INSTALL procedure.
2) Run INSTALL procedure,

3) See G55 Techtip #117,
Figure B-1,

None. Use monochrome

monitor with Hercules

graphics card or EGA

monitor with EGA graphies

card.

1) Run INSTALL procedure,
2) Run INSTALL procedure.
3) Change dip switches of

plotter to 1200 baud.

None: Disrepard. Light
does not affect plotting. |

Wait until plotter pauses |
before pressing "any key |
to CONTINUE-."

Type "r" to retry. Plot |
shoyld continue. If not, |
éﬂ‘ﬁﬁ%ﬁéﬁfﬂ’plﬂtter o |

change paper, plot again, |

a4



TechTip 2117

Subject: Using the SummaSketch tablet
Deie: HMay 7, 18987

After many complaints regarding the SummaSketch tablet, and the C61 device
driver 'summatb.sys', we were able to get a SummaSketch in house, and there
are differences from the original Summa tablet 1281.

To work with the CGI device driver, you will need io open the Summa Skeich
tablet and remove jumpar AC (ihe other jumpers fA and AB should both be
gonnected l,

The d4-button puck does not work the same as the original Z=-burion puck.
The terminator characters returned from Reguest Locator for the d-putton
puck are:

Button (55 labeling) Value Keystaie (sample)
l $ 4
2 I 2
3 % B
4 space 1
1.2 % [=
1,3 4 B
1,4 $ 5
2.3 - B
2I4 " 3
3.4 b 7

le recognize that it is awkward on this device to adjust jumpers, however,
{55 enginaers could find no way to easily modify the current driver to work
with the SummaSketch tablet as shipped. There are no plans to modify the
fdevice driver at this time, with this techiip providing & work-around.

FIGURE B-1. G55 TECHNICAL TIP ON SIMMASKETCH TABLET

R=20
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HNM USER LICENSE AGREEMENT

Wil fre refiirded.

NOTICE T} USER: READ THIS AGREEMENT CAREEULLY!

package implies gcceptance
If vou da NOT accept the terms
UNOPENED o the Distributar from

This product is licepsed {not sald), Opening the
af the tevms and conditfons of this liednge,
of this lcense, you may remm the package

wiftich it s obemined, along with all associated matertals, and YOUr ey

DEFINITIONS

A, "DISTRIBUTOR® means Noise Technology Branch, AEE-120,
MNoise Abatement Division, Office of Environment and
Enerry, Federal Aviation Administration, £00 Independence
Avenue, SW, Washington, DC 20591, the developer of the
Heliport Noise Model (HNM).

B. "G5S means Graphic Software Systems, Ine,, 9590 S.W,
Gemini Drive, Beaverton, Oregon 97005, the suthor and
owner of the copyrght of the helow-mentioned GSS
SOFTWARE,

. "PROGEAM" means the Helipart Noise Model, related files,
#nd G55 SOFTWARE

D.  "GS3 SOFIWARE" means the following sct of computer
programs included with this PROGRAM, regardiess of the
form in which you subsequently wse it

CESCGLSYS PRISM.SYS
DRIVERS.EXE TERSa05.5YS
IBMCOSYS LNABIS0.SYR
IBMEGA.SYS CRTDE YR
HERCEW.SYS PRNTRY.5YS
SUMMATHSYS TOSHRASYR
HPPLOT.SYS ANDXOITFE
IBMGPRSYS LASERIET.SYS
BMPRCOL.SYS THINKJET.SYS
EPSONSLEYS ATTSTR8YS
EFSONIDNLSYS TIZSSIM STF

E. "COMPUTER" means the single computer on which you use
this PROGRAM.

P "LICENSE" means this Agreement and the rights and
obligations which it creates under the United Seates
Copyright Act and 1he laws of Qregon.

LICENSE

The DISTRIBUTOR grants you the right to use this copy of the
PROGRAM as long as you comply with the terms of this

LICENSE. You may use the PROGRAM and the associzted
documentation anly in connection with a single compuler,

You may physically move the PROGRAM from one COMpUtEr (o
another, provided that the PROGRAM is used in coanection

with only one COMPUTER at @ time. You may not move the
PROGRAM clectranically from one COMPUTER to another over a
network, When you no lenger have the right 1o use the
PROGRAM, you must either destroy the PROGRAM or retuen it to
the DISTRIBUTOR. The DISTRIBUTOR and GSS shall have the
right 1o terminaie this LICENSE if vou violate any of jts

pProvisions.

TRANSFER OR REPRODUCTION

You may make up to two copics of the PROGRAM for backup
purposes only, as long as vou place a label on the outside

c-1

of each backup diskette containing the G35 SOFTWARE shawing
the GS3 copyright and trademark notices in the same form as

the original copy. When using a computer with a hard disk,

one copy of the PROGRAM may be installed on the hard disk a5
lung as that copy is removed if the PROGRAM i used on
another COMPUTER. You may not make or authorize any other
copies of the PROGRAM. You may not sublicense, rent,

assign, or transfer the LICENSE or the PROGRAM to anyone
else, You may nol provide use of the PROGRAM through a
timesharing service or network of computer to users who are

not individually licensed 10 use the PROGRAM. You should
understand that unauthorized reproduction or unauthorized
transler of copies of the GSS SOFTWARE may be a crime, as
well s subjecting you to damages and atomey’s foes.

ADAPTATIONS

Any part of the G55 SOFTWARE that you merge with athag
software is still the property of GSS. In'the event this

LICENSE is terminated, you may not use any part of the GSS
SOFTWARE even if it has been merged with other software.

You agree (0 take reasonable steps to protect GSS's SOFIWARE
[rom theft or use contrary ta this LICENSE. Yoo may not
modify, disassembile, or reverse-enpineer the G55 SOFIWARE,

LIMITED WARRANTY

THE PROGRAM, ASSOCIATED MANUALS, AND
REFERENCE MATERIALS ARE PROVIDED "AS 157,
WITHOUT WARRANTY AS TO THEIR PERFORMANCE,
MERCHANTABILITY, OR FITNESS FOR ANY
FARTICULAR PURPOSE. THE ENTIRE RISK AS TO
THE RESULTS AND PERFORMANCE OF TS
PROGHRAM IS ASSUMED BY YOU.

THE DISTRIBUTOR AND G55 SHALL NOT IIE

LIABLE FOR INDIRECT, SPECIAL, OR
CONSEQUENTIAL DAMAGES RESULTING FROM THE
USE OF THIS PRODUCT.

SOME STATES DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF IMPLIED WARRANTIES OR
INCIDENTAL OR CONSEQUENTIAL DAMAGES, 50
THE FOREGOING LIMITATIONS MIGHT NOT APPLY
TO YOU, THIS WARRANTY GIVES YOU SPECIFIC
LEGAL RIGHTS, AND YOLI ALSD MAY HAVE OTHER
RIGITTS WHICH VARY FROM STATE T STATE.

GENERAL

This is the complete and exclusive Agreement berween you,
the DISTRIBUTOR, and GSS, It superseedes any proposal ar
prior agreement, oral of written, and any oiher communica-
tions between us relating o the subject matter of this
Agreement.






Federal Aviation Administration REQUEST FORM

Heliport Noise Model (HNM)
Version 1.1

1. Please print all information and fill out the entire form:

L? LTI TTTTTTTTT | LT ]
CTTTTTTTT] LT EUHNE ]
Company
VA 0 O Y [ (S HEEER [ ]|
Divislan Mall Stop

[ TTTTTT1] HONRLNETENSI BTN

| | |
|Str&et Address / P. O. Box

LT BEERNRENENDEEENNE CO e EE

City State / Country
Zip Code o Telephone Number '

LT ITTTT LI [ [ ]

Fersonal Computer System '

2. Media Specification (Select one):
£ Ten (10) 360Kb floppy diskettes
[ Three (3) 1.2Mb floppy diskettes '
O One 60Mb En’:-erram:lﬂIIII data cartridge
1 One 9-track, 1600 bpi magnetic tape

3. Mail form and $63 check payable to "U. S. Treasury" to:

Donna G. Warren

Federal Aviation Administration
AEE-120

800 Independence Ave., SW
Washington, DC 20591

D=1
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