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PREFACE 

This document was prepared by the John A. Volpe National 
Transportation Systems Center (Volpe Center), in support of the 
Federal Aviation Administration, Office of Environment and Energy. 
It is a User's Guide for the Heliport Noise Model (HNM) Version 2.2 
computer software used to predict noise impact around heliports. 
The Version 2.2 User's Guide, prepared by the Volpe Cent;:;; 
Acoustics Facility, presents computer system requirements as 
as installation and operating procedures. HNM Version 2.2 
enhancements are also discussed. 
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1. INTRODUCTION 

The Heliport Noise Model (HNM) is a computer program that is 
intended to serve as an aid in assessing the impact of helicopter 
noise in the vicinity of terminal operations. HNM Version 2.2 is 
based upon Version 4 of the Federal Aviation Administration's (FAA) 
Integrated Noise Model (INM), a similar computer program for 
assessing the impact of fixed-wing aircraft noise102. The HNM 
differs from the INM in its ability to accommodate the greater 
complexity of helicopter flight activities compared to the 
activities of fixed-wing aircraft. In addition, the HNM, unlike 
the INM, provides a menu-driven interactive mode for entry of all 
input data. The menu-driven program facilitates the preparation of 
an input data file (case study), analogous to the input file for 
the INM. Although the menu-driven program displays options for use 
with a digitizing graphic tablet, these capabilities have not been 
thoroughly tested and are therefore disabled in HNM Version 2.2. 

During October 1989, through February 1994, the John A. Volpe 
National Transportation Systems Center (Volpe Center), in support 
of the FAA, Office of Environment and Energy, developed Version 2.2 
of the HNM. Kendrick and Company of Washington, D.C., under 
contract to the FAA, developed a prototype version of the HEM's 
menu-driven front-end. This prototype is the foundation of the 
current front-end in HNM Version 2.2. 

A large majority of the User's Guide for the Version 2.2 computer 
software was reproduced from the HNM Version 1 User's Guide.3 
Section 1 of the HNM Version 2.2 User's Guide presents computer 
system requirements and installation procedures. A brief overview 
of capabilities and the user's implementation of these capabilities 
is also presented in Section I. Section 2 describes the elements 
of a heliport case study. Section 3 
for preparing a case study. 

is a step-by-step tutorial 

existing case study. 
Section 4 describes the running of an 

Version 2.2 output. 
Section 5 discusses the interpretation of HNM 
Appendix A describes the technical revisions 

made to several internal HNM algorithms - primarily revisions which 
are transparent to users. Appendices B and C, respectively, 
discuss the helicopter noise Data Base, and present a summary of 
error messages in the HNM. 

I 1.1 Background 

In the Aviation Noise Abatement Policy, November 18, 1976, the 
Secretary of Transportation and the Federal Aviation 
Administrator reiterated the responsibility of the FAA, 
established by a 1969 mandate from Congress, to reduce 
aircraft noise. This responsibility extends to promoting 
compatible 
heliports, 

land use in areas adjacent to airports and 
and providing technical and financial assistance to 

airport proprietors undertaking comprehensive noise abatement 
planning. 

The HNM, like the INM, is part of the FAA's continuing effort 
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to provide the technical means to analyze and abate aircraft 
noise. The HNM can determine both the cumulative noise 
measure for continuous contours and the cumulative noise 
measure for discrete receiver locations, required by Order 
105O.lC, "Policies and Procedures for Considering 
Environmental ImpactsIt, December 20, 1979. It can also be 
used for participation in the Airport Noise Compatibility 
Planning Programunder Federal Aviation Regulations (FAR) Part 
150. FAR Part 150 was expanded in March, 1988 to include 
heliports*. 

Heliport planners, helicopter operators, andlocalgovernments 
are encouraged to address the recurring problems,of helicopter 
noise impact. The significance of these problems is 
underscored by increased public awareness of aircraft/airport 
noise in general, and, specifically, helicopter/heliport 
noise. Technologically feasible and economically reasonable 
solutions to these problems are being developed by all of 
those involved with helicopter and heliport noise issues, both 
private and governmental. The HNM is the most sophisticated 
tool available to analyze heliport noise impacts; and it is 
part of FAA's ongoing commitment to help resolve aircraft 
noise issues. 

1.2 HNM Capabilities 

The HNM is a computer program used for determining noise 
levels near heliports. The computed noise levels are 
expressed in terms of the Day-Night Average Sound Level, 
abbreviated DNL with a metric designation of L,. The Ldn is 
a measure of the total amount of acoustic energy received at 
a given receiver location over a 24-hour period, with all 
noise received between the hours of 2200 and 0700 local time 
Itweighted" with a lo-dB penalty imposed because people are 
more sensitive to noise at night. 

The data outputs from the HNM may be presented in terms of 
equal-level WcontoursW around the heliport (see Figure 5-13). 
Contours are presented in the form of a printout of the 
contour coordinates and as a plot of the contours. The HNM 
also allows for the computation of noise levels at specific 
receiver locations in the heliport vicinity. The output from 
this type of computation is a printed "Grid Report" (see 
Figures 5-10 and 5-11). The HNM also produces a number of 
supporting reports, e.g., "Echo Reports" (see Figures 5-l 
through 5-S), to aid the user in developing an accurate 
representation of input data for the HNM. File FOR17.DAT is 
a user-accessible ASCII version of the Data Base. No 
provision is available for the user to add to, or modify, the 
existing Data Base. 

1.3 Computer System Requirements 

HNM Version 2.2 operates on an IBM Personal Computer 
(PC) -compatible platform with the following minimum 
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configuration: 

0 IBM PC-AT or compatible, Series 286 
microprocessor; 

0 3 MB of available hard disk space; 
0 540 KB of Random Access Memory (RAM) or 3 MB of 

RAM, if operating the HNM from a RAM disk, as 
discussed in Section 1.4.1 below; 

0 Math co-processor, Series 80287; 
0 Microsoft-compatible Disk Operating System (MSDOS) 

Version 3.3; and 
0 EGA color monitor. 

In addition, the CONFIG.SYS file on the PC slated for HNM 
Version 2.2 installation must contain the following lines: 
BUFFERS=30; and FILES=30. 

1.4 Installation 

The files on the HNM Version 2.2 system diskette have been 
stored in a compressed format using the PKZIP Version 1.1 
utility software [Copyright (c) 1990 PKWare, Inc.]. With the 
source drive prompt displayed on the screen, execute the 
UNPACK batch file to install HNM Version 2.2 on your PC: 

0 DNPACK <SOURCE DRIVE> <TARGET DRIVEtit 

For example, the command UNPACK A C will install, from the A 
drive, HNM Version 2.2 on the C drive in a subdirectory called 
HNM22. Note: The UNPACK batch file will, without prompting, 
overwrite the contents of subdirectory HNM22, if one exists on 
the user-specified target drive. 

1.4.1 RAM Disk Installation 

Operation of HNM Version 2.2 on a RAM disk will improve 
computation time by an estimated 5 to 15 percent, as 
compared to operating it from a hard-disk drive. 
RAMDRIVE.SYS, an installable device driver supplied with 
Microsoft-compatible DOS, allows a user to configure part 
of the PC's RAM as if it were a hard disk (i.e., a RAM 
disk, sometimes referred to as a virtual disk). The 
following is an example installation of HNM Version 2.2 
onto a RAM disk. The user is referred to the DOS manual 
and/or the manual supplied with any memory management 
software being used if difficulties should occur. 

To install RAMDRIVE.SYS for use with HNM Version 2.2, the 
following command line should be included in the 
CONFIG.SYS file: 

0 DEVICE=C:\DOS\RAMDRIVR.SYS 3000/R 
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Upon including the above command line in the CONFIG.SYS 
file, the PC must be rebooted. After rebooting, the PC 
will have a ,3 MB RAM drive located in extended memory. 
The RAM drive's logical, alphabetical drive designation 
will be one letter higher than the highest current 
physical drive on the PC (e.g., if a PC has a 5% inch A- 
drive, a 3% inch B-drive, and a hard-disk C-drive, upon 
rebooting, the RAM drive will be designated the D-drive). 
The user may now install the HNM software on the RAM 
drive by designating it as the target drive for 
installation. For example: 

0 A:\UNPAC!K A D 

The above command will automatically install the HNM from 
the A-drive onto a subdirectory (BNM22) on the RAM drive 
(i.e., in this example the D-drive). The RAM drive must 
now be logically connected to the hard drive using DOS's 
JOIN command. To accomplish this, an empty subdirectory, 
e.g., C:\RAM, must be created on the hard drive. From 
within that subdirectory execute the following command: 

0 C:\RAM\JOIN D: C: 

This will assign the RAM drive, i.e., the D-drive, to 
operate within the subdirectory C:\RAM on the hard drive. 

Note: It is extremely important to remember that each 
time the PC is reset or its power is turned off, the 
information stored on the RAM drive will be lost. As a 
result, if the BNM is run from the RAM drive, all files 
must be copied to a physical drive, e.g., a floppy drive, 
prior to powering-off the PC. 

1.5 Screen Displays for Use With the Keyboard 

The BNM includes an interactive, menu-driven input program, 
with context-sensitive help, for data entry and for 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. 

1.5.1 Selection Menus 

Figure 3-l shows the "HNM Main Menu" for Version 2.2. It 
is 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 highlighting the desired 
function and selecting ENTER. 
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1.5.2 Alphanumeric Entry Menus 

Figure 3-4 is an example of a "fill-in-the-blank" menu 
for the entry of alphanumeric data. A full-screen 
editing capability is provided. The user can move within 
a field with the up/down and left/right arrow keys. 
Many of the alphanumeric data entry screens provided by 
the HNM are similar to each other. In situations where 
this similarity could result in confusion, the function 
of the current menu is defined by a title in the top 
center of the display. The menu titles are referred to 
throughout the User's Guide. 
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2. ELEMENTS OF A HELIPORT CASE STUDY 

HNM Version 2.2 requires that user input data be entered via the 
menu-driven, interactive, graphical user interface, or using a 
commercially available text editor, as with the INM. This section 
describes the data required to produce an example case study. 
These requirements are illustrated by data for a specific case 
called "Example Heliport". "Example Heliport" is the case study 
provided with the HNM Version 2.2 distribution diskette. It is 
synonymous with the TESTCASE.INP file (see Figure 4-l). 

2.1 General Description of Heliport Case Study Elements 

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

2.1.1 
2.1.2 
2.1.3 
2.1.4 
2.1.5 
2.1.6 
2.1.7 
2.1.8 
2.1.9 
2.1.10 

Heliport Altitude and Temperature 
Heliport Definition 
Helicopter Definition and the Noise Data Base 
Helicopter Profiles 
Takeoff Profiles 
Landing Profiles 
Taxi Profiles 
Description of Takeoff Tracks and Operations 
Description of Landing Tracks and Operations 
Description of Taxi Tracks and Operations 

The minimum data required for a specific case study include 
the heliport altitude, temperature and definition; and the 
specification of at least one helicopter, including a 
description of its profile(s), track(s), and associated number 
of operations. Table 2-l presents 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 Mean Sea Level (MSL) in feet (ft), and the 
average daily heliport temperature for the period under 
consideration. If the scenario reflects a typical hot 
day, then. the average summer temperature should be 
entered. However, most scenarios will require the 
average annual temperature. The temperature-units may be 
either Fahrenheit (F), Celsius (C), or Rankine (R) as 
specified by the user. As with INM, temperature and 
altitude are used to compute an atmospheric acoustic 
impedance correction. 

2.1.2 Heliport Definition 

The definition of the helipads and the boundaries of the 
heliport establish the heliport geometry and its 
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TABLE 2-l: HNM OPERATING MODE DATA FOR PROFILE AND TRACK 
sEGmm (UNDERLINE bmuw OPERATOR INpuT) 

Notes : 
11) CR meal%* calculated Prcm Track. 
(2) Initial value* at beginning of l gment are ending values of prior a-t. 
(3) DXP means Default, aad IAS-kt maa Indicated Air Spce’J in Knots. 
(4) DXP.P mmans Default is Prior Definition. 
(5) CFPT pcaam calculated Prca Profile aad Track. 
(6) Nh means Not Applicable. 
(7) EnaN will utend lam cruima segment 2 nautical miles beyond ite rtartimg point ulese otberri~c defined for departures. and 

similarly beyond ending point for arrivals. 
(8) Mditiorul data that met k comidcred in defining an appropriate profile-track -41 for any specific case. 

relationship to the surrounding area. First, the user 
must define a Cartesian coordinate system with which to 
describe the heliport. The units for distance can be 
specified in feet (ft), meters (m), or international 
nautical miles (nm), i.e., 6,076.12 ft. The positive X 
and Y-axes must run true west-to-east and true south-to- 
north, respectively, as on a typical map. The placement 
of the origin point (0,O) is arbitrary. 

After selection of the origin, the user may employ simple 
trigonometric techniques or a graph paper overlay to 
determine the X- and Y-values of the helipads and the 
points on the heliport boundary. Figure 2-l presents the 
coordinate system with the positive Y- axis.pointing 
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towards true 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. 

In addition, although the user has the selectability to 
characterize the terrain over which sound propagates as 
either hard or soft, the HNM Data Base currently contains 
data for propagation over soft terrain only. 
Consequently, hard is not a valid selection and the user 
will be notified as such. Examples of soft surfaces 
include grass-covered terrain and wooded areas. 

2.1.3 Helicopter Definition and the Noise Data Base 

At least one helicopter type must be selected from the 
HNM Data Base for each case study. Along with each 
helicopter type, a nominal value for its main rotor RPM 
is presented in the Data Base. This value may be changed 
by the user, as appropriate. Table 2-2 is a summary of 
the helicopters in the HNM Version 2.2 Data Base. The 
table also gives the maximum weight of each helicopter. 
A helicopter is selected by its name as listed in this 
table or from the "Helicopter Selection Menu" of the 
interactive data-entry program (see Section 3.3). 

The HNM Data Base contains noise data sets for seven 
operating modes: four for essentially stationary 
operations and three for moving operations. The noise 
data for the four stationary modes are as follows: 

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 noise data for the stationary modes consist of tables 
of A-weighted Sound Exposure Levels (SEL) at eight 
distances ranging from 200 to 10,000 ft. Static 
directivity is accounted for by a set of coefficients 
which were derived from measured data. 

The noise data for the three moving operations are as 
follows: 

TO - 
APPR - 
LFLO - 

Takeoff 
Approach for Landing 
Level Flyover 

The noise data for the moving modes consist of tables of 
A-weighted Sound Exposure Levels (SEL) at eight distances 
ranging from 200 to 10,000 ft. To account for in-flight 
directionality, three sets of SEL data at each of the 
above eight distances are included (i.e., left,' center, 
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TABLE 2-2: HELICOPTERS STORED IN THE HNM DATA BASE 

Description 

21** BK117 Boelkow BK-117 

l Indicates no data in Data Base. 
l . Indicates directivity data only in Data Base. 
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and right). The left and right data are corrected to 
elevation angles of 45 degrees. The center data are for 
an elevation angle of 90 degrees. 

For level flyovers, the data are given for a single 
typical speed. Values of SEL at other speeds are 
computed in the HNM using constants stored in the first 
three positions of the LFLO data table. 

Appendix B contains a complete description of the HNM 
Version 2.2 Data Base. Note that the HNM, unlike the 
INM, does not provide for insertion of alternative noise 
data. 

2.1.4 Heiicopter Profiles 

The three types of profiles used in the HNM are as 
follows: 

l Takeoff Profiles 
0 Landing Profiles 
0 Taxi Profiles 

For examples of these profiles see Figures 2-2 and 2-3. 

Since there are many ways to operate a helicopter, it is 
not feasible to incorporate a number of standard profiles 
in the HNM . Rather, it is necessary that the ENM use 
profiles appropriate to each specific helicopter type as 
it operates at a heliport. Since entry of profile data 
is a regular requirement in the use of the HNM, the 
menu-driven screens significantly assist the user. 

For each segment of a helicopter profile,, the user will 
be required to provide the following four items: 

0 Operating mode (thrust name). 

0 Ground distance of the point from start of the 
operation in user specified units (ft, m or nm). 

0 Altitude in ft above the heliport. 

0 The velocity in knots (kt) at the point or, for 
static operations, duration in seconds of the 
operation at the point. 

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

2-6 



A) TAKEOFF ACCELERATE 
7 tJg 

&\@ p ----- -I-- 
HORIZONTAL -------- 

OO-m-O-memm-O-m---- 

END 

CRU’SE 

I H I 0 1 START GROUND lDLE GROUND 

0 2 FLIGHT IDLE 

0 3 INlTlATE VERTICAL ASCENT & HOVER 

BEGIN 
DECELERATlON B) APPROACH 

CRUISE I 
0 

mm--------. CRUISE 2 .mee--------- 
u 

TO APPROACH 3 ___________------------ 
0 -------.!:-J=~c~~ 

----SW__ -- 

---_ Q 5 

I VERTICAL 
I DESCENT 

GROUND 

FIGURE 2-2. ILLUSTRATION OF TAKEOFF AND APPROACH PROFILES 

0 5 GROUND IDLE 

0 7 STOP 



A) INlTlAL PHASE (TAKEOFF PORTION) 

0 
TAXI AT CONSTANT VELOClTY 

4 --____-_-______--_______________________-----------------------------. 
VERTICAL ; 

ASCENT : 

-Ii&- GROUND 

0 1 START GROUND IDLE 

0 2 VERTlCAL ASCENT 

0 3 INlTlAL GROUND TAXI MOTION 

B) TERMINATION PHASE (LANDING PORTION) 

0 
TAXI AT CONSTANT VELOClTY 

1 ------___--__--__-_-____I_______________------------------------ 
Q 

2 

I VERTICAL i DESCENT 

GROUND 
I 

f H 1 

0 3 GROUND IDLE 

0 4 STOP 

FIGURE 2-3: ILLUSTRATION OF AN ENM AIRRORNR TAXI PROFILE 

2-8 



2.1.5 Takeoff Profiles 

Figure 2-4 is a flow chart which can accommodate the 
elements of several possible takeoff procedures. 
Specific procedures may skip some of these elements or 
add additional elements, as appropriate. 

There are a total of 13 helicopter operating modes 
available in the HNM. Of these, nine modes may be 
appropriate for use in takeoff profiles (See Table 2-3). 
Table 2-4 contains a takeoff profile for UIExample 
HeliportUU. It contains nine profile points which define 
eight profile segments and five operating modes, i.e., 
thrusts. At, the last point, Point 9 in Table 2-4, no 
value of thrust is necessary. 

For static operations not involving horizontal movement, 
the duration entered at a point is the duration of the 
operation initiated at the point. For example, for Point 
1 at a distance of zero ft, thirty seconds is the 
duration of the operation at HIGE thrust. For Point 6 at 
a distance of 562 ft from the helipad and an altitude of 
30 ft, the velocity is 60 kt, and it resulted from the 
acceleration of the previous segment. 

2.1.6 Landing Profiles 

Figure 2-5 is a flow chart which can accommodate the 
elements of several possible landing procedures. 
Specific procedures 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 a landing 
profile for "Example Heliport". It contains seven 
profile points which define six segments. At the last 
point, Point 7 in Table 2-6, no value of thrust is 
necessary. 

For static operations not involving horizontal movement, 
the duration entered at a point is the duration of the 
operation initiated at the point. For example, for Point 
5 at a distance of zero ft and an altitude of three ft, 
three seconds is the duration of the operation at HIGE 
thrust. For Point 3 at a distance of 4,819 ft from the 
landing helipad and an altitude of 1,000 ft, 60 kt is the 
velocity, resulting from the deceleration of the previous 
segment. 
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TABLE 2-3: OPERATING MODES AND THRUST NAMES USED 
FOR TAKEOFF PROFILES 

Operating Mode 

Ground Idle 

Flight Idle 

Default Thrust Name 
in the Data Base 

.- 
Thrust 

Name 

I GIDLE GIDLE 

I FIDLE FIDLE 

HIGE 

HOGE 

HIGE/HOGE** 

TO 

TO 

TO 

LFLO 

TABLE 2-4: TAKEOFF PROFILE FOR "EXAMPLE HELIPORT" 

Velocity 
Description' Distance Altitude Duration 

(ft) (ft) IAS or SEC ThKst 

1. Startup and Idle 0 0 30 (SEC) HIGE 

I *- Flight Idle Checks I 0 i----- 0 T ~~~~ 30 GEC) I HIGE I 
I 3. Vertical Ascent to 

I 
0 

I 
0 3 (SEC) VASC 

15 ft. and Hover I 

4. Horizontal Accel. 
I 

0 15 
to 30 kt (0.2g) I 

16 (kt) ACLH 
I 

I 5. Climb to 60 kt and at Accel. 30 ft. I 100 I 15 I 30 (kt) I ACLH I 

6. Climb at 1,700 562 30 60 (kt) - TO 
ft./min. 

I 
7. Accel. to Cruise 

8. Begin Cruise 

9. End of Cruise 99,999 
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TABLE 2-5: OPERATING MODES AND THRUST NAMES USED 
FOR LANDING PROFILES 

* Tlu2 Mta &me im designed to provide offmet umatmtm to a413 to the default noiae curve. 
In ehc Mta Ewe. them caatanta are zero rrntil acpxrimeatally Qfiacd. 

TABLE 2-6: LANDING PROFILE FOR "EXAMPLE HELIPORT" 

I 

Description' 
I 

Distance 
(ft) 

I 1. Cruise I 99,998 

1 2. Decel. to Approach 10,535 

I 3. 6O Descent to 
I 

4,819 
500 ft. 

4. 9* Decel. Descent I 3,062 

5. Hover and Vertical 0 
Descent 

6. Ground Idle 0 

7. stop 0 

Altitude 
(ft.1 

Velocity 
Duration 

IAS (kt) or SEC Th:st 

1,000 I 100 (kt) I LFLO 

1,000 I 100 (kt) I DCL?l 

1,000 
I 

60 (kt) 
I 

APPR 

500 I 60 (kt) I DCLD 

3 
I 

3 (SEC) 
.I 

HIGE 

0 60 '(SEC) HIGE 

0 0 

2.1.7 Taxi Profiles 

Figure 2-6 is a flow chart which can accommodate the 
elements of several possible taxi procedures. MY 
specific procedure may omit elements or add additional 
elements, as appropriate. 

All 13 helicopter operating modes identified in Tables 2- 
3 and 2-5 are appropriate for use in taxi profiles. 
Table 2-7 contains a taxi profile for "Example Heliport". 
It contains eight profile points which define six 
segments. The constant-velocity segment for the initial 
phase, i.e., the l'takeoffV' portion of the taxi operation, 
is combined with the constant-velocity segment for the 
termination phase, i.e., the lllandingll portion of the 
taxi operation. 
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TABLE 2-7: PROFILE OF TAXI FROM THE 
TAKEOFF/LANDING PAD TO THE PARKING 
PAD FOR "EXAMPLE HELIPORT"* 

I I I I I Velocity 

I Description I Distance 
I 

Altitude 
I 

Duration 
(ft) (ft) IAS or SEC I ThEst 

3. Ground Idle 0 0 60 (SEC) GIDLE 

4. stop 0 0 0 

. Ihis example is for an operation in which the helicopter: (1) starts from the 
takeoff/landing pad, move8 to the parking pad, sits don, and stops; (2) starts 
fmm the parking gad and povcs to the t&eoff/lmding pad; or 0) -11 fmm Pad to pd. 

. . The iSM ccmbines two constant velocity .-or. into . mingle taxi segment with a length 
specified by the operator in the track definition. lie ~5Z80° ft ia ignored. 

For each of the defined points, the distance, altitude, 
velocity, and thrust are the values at that point. Note 
that on both the "takeoff" and 811andingt1 portions of the 
taxi operation no thrust value is necessary for the last 
point of the profile. For static operations not 
involving horizontal movement, the duration entered at a 
point is the duration of the operation initiated at the 
point. For example, for Point 1 of the takeoff portion, 
at a distance and altitude of zero ft, 60 seconds is the 
duration of the operation at GIDLE thrust. 

Note that the FIDLE 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 is used. This distinction is made automatically by 
the I3NM. 

2.1.8 Description of Takeoff Tracks and Operations 

A takeoff track definition consists of all information 
needed to model a flight 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 
for only one type of operation: takeoff, landing, or 
taxi. Ordinarily, each helipad will be associated with 
several tracks for each type of operation. The user is 
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encouraged to use a unique name for each track in the 
case study. 

A track consists of up to 16 segments which must 
alternately be straight and curved. The initial and 
final segments must always be straight. The heading of 
the initial straight segment must be specified. 
Subsequent straight segments can be defined simply by 
their length in user-specified units. A curved segment 
requires three entries: (1) the turn, to the left or 
right; (2) the turn angle or a heading; and (3) the 
radius of the turn. 

Takeoff tracks are defined as a departing helicopter 
flies, with the first segment beginning at the helipad. 
Figure 2-7 presents a sample takeoff track for TDl of 
"Example Heliport". 

The user must provide the heading of the helicopter for 
any static operation at the helipad. This information is 
used in the computation of the directional 
characteristics of the static operating modes. Data Base 
2 provides for uniform directivity in all directions for 
the helicopters without directional emission data. 

Takeoff operations describe the type, magnitude, and 
arrangement of takeoff activity at a heliport. The input 
consists of the average number of daytime and nighttime 
takeoffs per day on each track. Daytime is the period 
between 0700 and 2200 hours local time; nighttime is 
between 2200 and 0700 hours local time. The 
specification of the time-of-day is an important factor 
in the computation of Day-Night Average Sound Level, 
which is the measure of cumulative noise in the HNM. The 
contribution of each nighttime operation 'to total noise 
exposure is ten times the contribution of each daytime 
operation. The preparation of operations data is based 
on knowledge of schedule, demand, track utilization, air 
traffic control procedures , and helipad and track layout. 

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 description of 
the operations on that track. Each operation description 
gives the helicopter type-name, and the number of daytime 
and nighttime takeoffs for that helicopter on that 
particular track. Table 2-8 contains takeoff operations 
by frequency for "Example Heliport". 
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TABLE 2-8: ANNUAL AVERAGE 
OPERATIONS AT 

DAILY TAKEOFi 
"EXAMPLE HELIPORT" 

sikorey S-76 m3 TS76 6 0 33 33 

2.1.9 Deqcription of Landing Tracks and Operations 

A 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 
associated with a particular helipad and can be used only 
for one type of operation: takeoff, landing, or taxi. 
Ordinarily, each helipad will be associated with several 
tracks for each type of operation. The user is 
encouraged to use a unique name for each track in the 
case study. 

A track is made up of up to 16 segments which must 
alternately be straight and curved. The initial and 
final segments must always be straight. The heading of 
the initial straight segment must be specified. 
Subsequent straight segments can be defined simply by 
their length in user-specified units. A curved segment 
requires three entries: (1) the turn, to the left or 
right; (2) the turn angle or a heading; and (3) the 
radius of the turn. 

Landing tracks are defined as an arriving helicopter 
flies, with the last segment ending at the helipad. 
Figure 2-8 presents a sample landing track, TA4, for 
f1Example Heliportff . 

The user must provide the heading of the helicopter for 
any static operations at the helipad. This information 
is used in the computation of the directional 
characteristics of the static operating modes. Data Base 
2 provides for uniform directivity in all- directions for 
the helicopters without directional emission data. 

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, air traffic control procedures, and the helipad 
and track layout. 

2-18 



MAGNETIC 
NORTH (M) TRUE 

m’ 
NORTH 

“\ \ \ \ \ \ 
A\ 

TURN RADk / 
i 

FIGURE 2-8: ILLUSTRATION OF A LANDING TRACK AT “EXAMPLE HELIPORT” 

2-19 



Landing operations are described for the HNM by frequency 
of operations in daytime and nighttime. Each 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 2-9 contains landing operations by frequency for 
ffExample Heliport". 

TABLE 2-9: ANNUAL AVERAGE DAILY LANDING 
OPERATIONS AT “EXAMPLE HELIPORT" 

2.1.10 Description of Taxi Tracks and Operations 

Taxi tracks are described with 
beginning at a helipad, or parking - . 

the first segment 
pad, as appropriate, 

and the final segment ending at a parking pad or helipad. 
The track is defined as the taxi would be performed. The 
user must provide the heading of the initial segment and 
the X- and Y-coordinates of the taxi track's termination 
point (i.e., final location). Figure 2-9 presents a 
sample taxi track, TXl, for lfExample Heliportff. 

The user must provide the heading of the.helicopter for 
any static operations at the helipad or parking pad. 
This information will be used to compute the directional 
characteristics of several of the static operating modes. 
Data Base 2 provides for uniform directivity in all 
directions for the helicopters without directional 
emission data. 

Taxi operations describe the type, magnitude, and 
arrangement of taxi activity at a heliport. The input 
consists of the average number of daytime and nighttime 
taxi operations per day on each track. The preparation 
of operations data is based on knowledge of schedule, 
demand, air traffic control procedures, and 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 operations on that track. 
Each operation description gives the helicopter type- 
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name, and the number of daytime and nighttime taxi 
operations for that helicopter on that particular track. 
Table 2-10 contains taxi operations by frequency for 
"Example Heliportff . 

TABLE 2-10: ANNUAL AVERAGE DAILY TAXI OPHRATIONS 
AT "EXAMPLE HELIPORT" 

2.2 Description of Vacantple Heliport" 

A hypothetical heliport, together with its tracks and 
operations, has been developed to serve as an example for the 
HNM user. The heliport is named ffExample Heliportff. It is 
the basis for the 
this User's Guide. 

Figure 2-10 shows 
heliport contains 
helicopter types. 
are two principal 
heliport. 

sample input and output data-contained in 

the layout of "Example Heliportff . The 
a touchdown helipad that is used by two 
A parking position is also shown. There 
arrival and departure corridors for the 

The following define ffExample HeliportVf and its operations for 
an 

0 

0 

0 

0 

0 

0 

0 

assessment of its potential noise impact. 

Heliport elevation is 0 ft MSL. 

Annual average ambient temperature near the surface is 
59OF. 

The touchdown helipad and the parking position shown in 
Figure 2-10 are utilized at the "Example Heliportff. 

There are four takeoff tracks, four landing tracks, and 
two taxi tracks, as illustrated in Figure 2-11. 

Two helicopter types, a Sikorsky S-76 and an Augusta A- 
109, operate at the heliport on a regular basis. 

The number of operations of each helicopter on each track 
are given in Tables 2-8, 2-9, and 2-10. 

The landing, takeoff, and taxi profiles for both 
helicopters are described in Tables 2-4, 2-6, and 2-7. 
Note: These profiles are hypothetical and should not be 
assumed to be applicable to an actual heliport case. 

0 The ground surface is acoustically soft. 
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3. PROGRAM START-UP AND PREPARING CASE INPUTS 

This section describes HNM Version 2.2 start-up and heliport 
case study preparation. Case preparation is presented in a 
concise step-by-step fashion and is accompanied by HNM screen 
examples. 

3.1 System Start-Up: The %NM Main Menu" 

The Heliport Noise Model Version 2.2 is executed by typing 
HNMRUN from within the HNM22 subdirectory. 

0 c:\%Nx22\IimJlRti 

Initially the 9INM Title Screen" is displayed. Selecting any 
key will then bring up the ttHNM Main Menu", Figure 3-1. The 
user may scroll through the available options within this menu 
and all subsequent menus described herein using the up/down 
and left/right arrow keys. From within the "HNM Main Menu" 
and all other menus context-sensitive help is available to the 
user by selecting rFI". 

With the "HNM Main Menu" displayed on the screen the user has 
the following four options: 

Case Selection: A case must be selected before a user 
can edit/load a case study. The "Case Selection" option 
must be chosen and either an existing or a new case study 
should be selected (see Section 3.2). 

Edit/Load Case: Executing the llEdit/Load Case" option 
allows the user to edit HNM input parameters, (e.g., 
Setup, Pad/Parking Place, Helicopters, etc.) and to load 
the edited case for processing (see Section 3.3). 

Process Case: The llProcess Case" option executes the 
HNM's INPUT, FLIGHT"and COMPUTE modules for a user- 
specified input case, (i.e., a user-specified case that 
has been prepared and saved using the "Edit/Load" option) 
(see Section 3.4). 

Plot Case: This menu option executes the HNMPLOT module 
to plot the noise contour for the processed case (see 
Section 3.5). 

The above options from the "HNM Main Menu" are discussed in 
further detail in the following sections. 
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3.2 Case Selection 

Upon selecting this option, the "Case File Selection Menu" 
will be displayed on the screen (Figure 3-2). The user has 
the option to: (1) select an existing case study; or (2) 
create a new study from scratch or use an existing case as a 
model. 

To select an existing case study, move the cursor to the 
desired filename and select "ENTER" and aF1O1t. A small window 
will appear on the display to verify the selection. Select 
llFIOV1 to continue with the selected case which will be saved 
under its displayed name. To create a new case using the 
selected case as a model, type a new "Save Case File" name and 
select IIFIOV1 . Upon selecting "FlOl@, the data in the user- 
specified file is loaded into memory, and the "HNM Main Menu" 
will again be displayed. Note: The "Save Case File" name 
must be changed if the user does not want to overwrite the 
original file. 

To create a new case study from scratch select I1FlO11 with the 
"Case File Selection Menu" displayed. A small window appears 
and the "Load Case File" name and "Save Case File" name 
entries will be blank. Enter a filename for the "Save Case 
File" and select lIF1O1l. Any valid DOS filename (up to eight 
characters, optionally followed by a one-to-three character 
extension) can be used. A new case study is created using 
default values under the selected "Save Case File" name. 
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3.3 Edit/Load Case 

Upon selecting this option, the "Data Entry Menu" will be 
displayed on the screen (Figure 3-3). All data entry steps 
begin and end with this menu. These steps are shown in two 
categories: 
"Tablet Entridsl) 

"Keyboard Entries" on the left; and (2) . )I on the right. As mentioned earlier in 
Section 1, the "Tablet Entry" option has been disabled. To 
make a selection from the "Data Entry Menu", highlight the 
desired function and select "ENTER". In general, data entry 
should proceed in the order in which the steps are shown in 
the menu. Upon completion select nF1Ont to save the input file 
with a . INP filename extension and the case file with a .ENT 
extension. 

The user has the following data entry options: 

SetuD: The "Setup Menu" (Figure 3-4) allows the user to 
change heliport parameters and units definition. This 
menu is used to enter information identifying the case 
and the heliport under study, including: (1) Title - any 
descriptive name up to 67 characters; (2) Heliport Name - 
any descriptive name up to 35 characters; (3) Altitude 
Above Mean Sea Level (MSL); (4) Temperature in Centigrade 
(C), Fahrenheit (F), or Rankine (R) degrees; (5) Surface 
Type (i.e., hard or soft - currently soft is the only 
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S&&ed Case: TESTCASE 

Keyboard Entries 

mm 
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Helicopters 
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Processes 

Echo Reports 
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Takeoff Tracks 

Approach Tracks 

Taxi Tracks 

FIGURE 3-3: DATA ENTRY MENU 

Setup 
Selected Case:TESTCKSE 

Example Heliport 
Heliport Name 

altitude CFt> 0 
Tenperature 59 Scale Fahrenheit 
Surface Type Soft 

Knits Definition 

F Pads F Takeoff Profiles F Takeoff Tracks 
F Grid F Approach Profiles F Approach Tracks 
F Contour F Taxi Profiles F Taxi Tracks 

Select Units Definitions for ground distances 
F - Feet tl - tleters I - International Nautical Hiles 

Space Toggles Selection <Units, Surface Types and Tenperature Scale> 
Note: All units converted to feet uhen graphi;,tzb$t input is selected. 
Fl - Help Fl9 - Continue Esc - Exit -D - Field tlouenent 

FIGURE 3-4: SETUP MENU 
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valid selection); and (6) Units definition in ft, m or 
nm. 

Upon completion, enter sF1O1t to save or aESC1t to exit 
without saving. 

Pad/Parkins Place: The "Helipad Definition Menu" (Figure 
3-5) allows the user to define Pad/Parking identification 
names and X-,Y-coordinates of the pads in feet. 

Helipad and parking locations are defined by first 
entering an identifier, up to three letters/characters in 
combination, e.g., PO1 and PPl, for each helipad and 
parking location. The X- and Y-coordinates should then 
be entered. Normally the helipad (or main helipad, if 
there is more than one at the heliport) is assigned the 
coordinates (0,O); the other helipads are assigned 
coordinates relative to that point. 

Upon completion, enter rF1Ovl to save or l(ESC1l to exit 
without saving. 

HelicoDters: The "Helicopter Selection Menu" (Figure 3-6) 
allows the user to identify specific helicopters for 
processing. With this menu displayed, the "Space Bar" is 
used to select/deselect any number of helicopters from 
the list. A helicopter is selected when it is 
highlighted in yellow. Nominal rotor RPM values are 
also displayed for each helicopter. They may be modified 
as appropriate. If a helicopter is deselected, all other 
entries relating to that helicopter will be erased. 

Note: At least one helicopter must be selected for HNM 
computations to be performed. The following helicopters, 
although listed as available choices, do not have 
acoustic data in the Data Base and cannot be selected for 
processing: S64, B47, BK117, H300C, 'and R22HP. 

Takeoff: The "Takeoff Flight Menu" (Figure 3-7) has 
three sub-menus which allow for the editing of takeoff 
tracks, profiles, and operations. Selection of these 
items from the menu is described further in Section 3.3.1 
below. 

ADDroach: The "Approach Flight Menu" is- identical to 
takeoffs (see Figure 3-7 and Section 3.3.1 below). 

Taxi: With one exception, the "Taxi Flight Menu" is 
identical to takeoffs (see Figure 3-7 and Section 3.3.1 
below). The exception is as follows: For proper 
processing of taxi tracks, the geometric sum of the 
straight and curved sections must equal the "Final 
Location". The aF311 option facilitates the adjustment of 
segment definition to match the "Final Locationll by 
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Selected Case:TESTCASE 

. 

Pad/Parking Id. 
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Coordinates <Feet> 
X Y 

210.0 0.0 -218.8 8.0 

8.0 8.8 
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8.8 8.8 
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8.8 8.8 
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FI-Help FI8-Continue Esc-Exit tC+c+J-Field Nouenent 

1 --.: 
FIGURE 3-5: HELIPAD DEFINITION MENU 

. --:- -- 

Helicopter Selection 
Selected Case: TESTCASE 

Helicopter Rotor Helicopter Rotor 
Wane Description RPH Nane Description RPll 

B212 BELL 212 <UH-IN> 324 S61 SIKORSKY S-6I<CH-3A) 283 
S64 SIKORSKY S-64<CH54B> 186 CH47D BOEING UERTOL CH-47D 225 
H588D HUGHES 588D 492 BOI85 BOELKOU BO-185 424 
B47G BELL 476 378 SA338J FIEROSPATIALE SA-338J 265 
B286L BELL 286L 394 we9 AGUSTA A-189 385 
SA34IG AEROSPATIALE SA-341G 378 H3eec HUGHES 3eec 471 
S65 SIKORSKY S-65<CH-53) 8 s7e SIKORSKY S-78<lJH68A) 285 
S76 SIKORSKY S-76 293 SA365N AEROSPgTIbLE SCI-365N 365 
Sfi355F AEROSPATIgLE SCI-355F 394 Sfi358D AEROSPATIALE Sg-358D 386 
B222 BELL 222 348 R22HP ROBINSON R22HP 538 
BKI17 BOELKOU BK-II7 391 

Select Helicopters to be used for this Case. 
Selected Helicopters are displayed in Yellou 

FI-Help FI8-Continue Esc-Exit tl*+u-Field Nouenent Space-Select 
-.- I I 

FIGURE 3-6: HELICOPTER SELECTION MENU 
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Profiles 

Operations 

.I 

FIGURE 3-7: TAKEOFF FLIGHT MENU 

computing the geometric sum of the given straight and 
curved sections. 

Processes: The ltProcess Menu" (Figure 3-8) has two sub- 
menus, the "Grid Definition Menu" (Figure 3-9) and the 
llContour Definition Menu" (Figure 3-10). From the 
tlProcess Menu" selecting "Grid Reports 
to define specific grid points, i.e., 

II allows the user 
receiver locations, 

for noise computations. Selecting WContour Definition" 
allows the user to define specific contour level(s) and 
plot window limits. 

Q&d ReDOrtS : A grid analysis determines the noise 
levels for the L, noise metric at specified points 
on a grid, i.e., receiver locations, around the 
heliport area. The actual grid is defined by three 
entries in the "Grid Definition Menu": 

(1) The offset coordinates represent the first 
point of a grid of point(s) beginning in the 
lower left-hand corner of the grid. 

(2) The increment is the distance between points 
in the X- and Y-direction. 

(3) Values are the number of points making up the 
grid in the X- and Y-directions. The actual 
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FIGURE 3-9: GRID DEFINITION MENU 
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Contour Definition 
Selected Case:TESTCASE 

Contour Name: m 
Contour Levels <dB>: 

68.8 65.8 78.8 8.8 8.8 
8.8 8.8 e.e 8.8 8.8 

Tolerance: I.8 Number of Refinenents: 4 

Uindou Coordinates <Feet>: 
Louer Left - X -2888.8 - Y -2888.8 
Upper Right- X 2eee.e - y 2888.8 

Print Report Y Contour Plot Y 

Contour Plot Infomation <Feet>: 

Paper Size < X -: 8.5 Y- ii.8 
Plot Scale ieee. e 
Plot Origin X - 8.8 Y- 8.8 
<8.8 , 8.8 places the origin at the center.> 

FI-Help FI8-Continue Esc-Exit tl*cd-Field Nouenent Space-Toggle 
I' 

:- .= 
I 

FIGURE 3-10: CONTOUR DEFINITION MENU 

number of points in the grid is the product of 
the number of X-values and the number of Y- 
values. The user should enter 1 for both the 
X- and Y-values to define a grid with a single 
point. 

The normal output from the grid analysis is a 
"Standard Grid Analysis ReportI' (See Section 5). 
In addition to this report, the user may elect to 
receive a "Detailed Grid Analysis Report," of up to 
20 points, i.e., receiver locations. Any number of 
grid analyses may be requested in one execution. 

Contour Definition: A contour analysis determines 
a recursively subdivided grid of points from which 
contours of selected values of L, may be extracted 
in the area around the heliport. For example, if 
the user defines a contour value of 75 dB, the area 
enclosed by the contour will have an L, at or above 
75 dB. The user must specify at least one level. 
Contour files are saved with a filename extension 
of .F33 added to the case name and may be retrieved 
during subsequent use of the HNM. 

The user may also specify a contour value 
11Tolerancet8, i.e., the measure of smoothness.of the 
contour line(s). Tolerance in dB indicates the 
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section of the heliport noise surface which will 
require more detailed computations. The default 
tolerance is 2 1 dB, and the user may change this 
to any desired value. If, for'example, 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 point will be subdivided 
further to produce more points at which to compute 
noise levels. Smaller tolerances result in 
additional computations and may greatly increase1 
the HNM's run-time. 

"Number of RefinementstU determines the distance 
between receiver locations based on the measurement 
window selected. A higher refinement means closer 
spacing and yields smoother, more precise contours.' 
Higher refinement levels also increase computation 
time. Refinement can be set from three to seven. 

The user can also specify the rectangular area,i 
i.e., "Window Coordinates", within which the' 
contour computations are 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 is selected. A window with 4,000 ft 
sides centered around the origin is recommended. 

The user may select one or two types of reports 
from the I'Contour Definition Menu". The "Print 
Report" option generates a tabulation of the points 
which define the contours. The llContour Plot" 
option generates a graphic plot of the contours. 

The "Contour Plot Information" option allows 
additional user input. The user may specify the 
paper X-axis and Y-axis lengths, the plot scale, 
and plot origin point. The X-axis length is the 
size of the paper along the X-axis. Similarly, the 
Y-axis length is the size of the paper along the 
Y-axis; the default size is 8.5 by 11 in. The plot 
scale is in ft per inch, and defaults to 1000 ft 
per inch. The plot origin position (X,Y) in inches 
relative to the lower left-hand corner of the paper 
is entered. If no origin is specified, the center 
of the paper is selected as the origin. 

Echo ReDOrtS: The "Echo Reports m option allows the user 
to reproduce specific input information so that 
correctness can be verified. With the "Echo Reports 
Menu" displayed, the "Space Bar" is used to 
select/deselect specific reports. 
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3.3.1 Takeoff/Approach/Taxi Flight Menu 

The HNM requires information about helicopter takeoff, 
approach, and/or taxi activities at the heliport. In 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 the helicopters 
selected. This is a relatively involved process for a busy 
heliport, but the HNM allows the information to be entered in 
a straightforward and systematic way. The entry of data on 
takeoff activities is described in this section. The entry of 
data on approach and taxi activities is essentially identical; 
the one exception for taxi is noted in Section 3.3 above. 

Tracks: The "Takeoff Track Selection Menu" (Figure 3-11) 
allows the user to define helicopter takeoff tracks or 
select existing tracks for editing. To define a new 
track the user must first select ltF3*' to add a track; 
similarly, the user may delete an existing track by 
selecting ltF4". Note: If a track to be deleted is 
already specified in the "Operations Menu", the 

,operations must first be deleted from the track. 

To edit a new or previously existing track the track 
should be highlighted and "ENTER" should be selected. 
Once the track is selected the "Takeoff Track Segment 
Definition Menu" is displayed (Figure 3-12). When 
entering segment information, certain rules are enforced 
before the data can be saved: 

(1) 

(2) 

(3) 

A takeoff 

The track must start and end with a straight 
segment having a length greater than zero. 

The heading of the initial straight segment 
must be specified. 

If a curve segment is 
heading/angle between 
than zero. 

specified, the change in 
segments must be greater 

ground track must start at a designated helipad 
with a straight segment and an initial heading. User- 
specified curved and straight segments can then follow. 
Straight segments are defined simply by their length in 
user-specified units. A curved segment requires three 
entries: (1) the turn, to the left or right; (2) the 
turn angle or a heading; and (3) the radius of the turn. 

Upon completion, enter lIF1O1l to save or I(ESC" to exit 
without saving. 
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FIGURE 3-12: TAKEOFF TRACK SEGMENT DEFINITION MENU 
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Profiles: After selecting tlProfilestl from the "Takeoff 
Flight Menu", the "Takeoff Profile Helicopter Selection 
Menu" is displayed (Figure 3-13). The user should 
highlight the desired helicopter and select "ENTER". The 
"Takeoff Profile Selection Menu" is displayed (Figure 3- 
14) and a list of applicable profiles is given for the 
helicopter. To add a new profile the user must first 
select tIF3tl; similarly, the user may delete an existing 
profile by selecting sF4tl. Note: If a profile to be 
deleted is already specified in the "Operations Menu", 
the operations must first be deleted. 

To edit a new or previously existing profile it should be 
highlighted and "ENTERI' should be selected. Once the 
profile is selected, the "Takeoff Profile Definition 
Menu" is displayed (Figure 3-15). When entering profile 
information, certain rules are enforced before the data 
can be saved: 

(1) BLANKS and VOID are not valid for 
l'Model@. 

(2) "Duration/Speed (I must be greater than zero. 

(3a) Takeoff: At least three segments must be 
specified; and distances and altitudes must be 
in ascending order. 

(3b) ADDroach: At least three segments must be 
specified; and distances and altitudes must be 
in descending order. 

(3~) Taxi: At least three takeoff and three 
approach segments must be specified; and they 
must be connected by a common 5288 ft segment. 

For each segment of a helicopter profile, the user will 
be required to provide the following four items: (1) 
operating mode (thrust name); (2) ground distance of the 
point from start of the operation in user specified units 
(ft, m or nm); (3) altitude in ft above the heliport; and 
(4) the velocity in knots (kt) at the point or, for 
static operations, duration in seconds of the operation 
at the point. 

Upon completion, enter rF1Ol to save or llESC1l to exit 
without saving. 

ODeratio=: After selecting operations, the "Takeoff 
Operations Definition Menu" is displayed (Figure 3-16). 
An operation is defined by selecting a "Helicopter", 
llTracklt, "Profile", and the number of "Operations" during 
either the day (0700 to 2200 hours local time) or night 
(2200 to 0700 hours local time). When the cursor,is on 
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FIGURE 3-13: TAKEOFF PROFILE HELICOPTER SELECTION MENU 
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FIGURE 3-14: TAKEOFF PROFILE SELECTION MENU 
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FIGURE 3-15: TAKEOFF PROFILE DEFINITION MENU 
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FIGURE 3-16: TAKEOFF OPERATIONS DEFINITION MENU 
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the "Helicopterll, lTrackll, or "Profile' field, a 
selection is made by using the "Space Bar" to toggle 
through the available choices. Certain rules are 
enforced before an operation can be saved: 

(1) A track and profile must be specified or the 
entry must be deleted with the rF4@t key. 

(2) Total operations must be greater than zero. 

Upon completion, enter ,lF1Otl to save or (lESCl to exit 
without saving. 

3.4 Process Case 

After selecting' 'Process Case" from the %NM Main Menu" a case 
study can be selected for processing by moving the cursor over 
the desired filename and selecting "ENTER" and wFIOm. All 
case studies that appear in this menu have been previously 
loaded/edited and saved (having a filename with a .INP 
extension) using the FlO key under "Edit/Load Case". As the 
case study begins running, the processing status of INPUT.EXE, 
FLIGHT.EXE, and COMPUTE.EXE is displayed. When the current 
run is complete, a small window is displayed and various 
output options are available to the user, including the 
viewing and printing of the 'Echo Reports'. When processing 
is completed a plot file is created with a filename containing 
a .F33 extension. 

Note: All input file data are automatically verified by the 
HNM, and all warning messages are displayed and execution will 
proceed as requested from the "Process Case" option. The HNM 
does not have the INO VERIFY', "NO EXECUTE", and "NO WARN" 
options of the INM. 

3.5 Plot Case 

After selecting 'Plot Case" from the VINM Main Menu" a case 
study is selected for plotting by moving the cursor over the 
desired filename and selecting VIENTERl and oF101t. All case 
studies that appear in this menu have been previously created 
with the sFIOm key under "Process CaseI' and have a filename 
with a .INP extension. After the plotting routine starts, the 
"HNM Plot Menu" is displayed. Selecting Fl displays a "Help 
Menu' that describes the functions available with the plotting 
package. Note that the HNM plotting package- is essentially 
identical to the one used by the INM. Consequently, HNM users 
seeking additional information on the contour plotting program 
are referred to the User's Manual for the INM contour plotting 
program.5 

3.6 Help 

Context-sensitive help menus are provided for all screen 
displays by selecting 'Fl". The help menus are self- 
explanatory. 
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4. PROCESSING THE CASE 

This section describes the HNM's processing of a user-selected 
input case, prepared as described in Section 3 above. The menu- 
driven, graphical user interface facilitates the preparation of an 
input text file (HFOR02.DAT) similar to that required by the INM 
(FOR02.DAT). The input file for **Example Heliport**, shown in 
Figure 4-1, is processed by the HNM in the following three steps: 

0 Input Formatting 
0 Flight Compilation 
0 Noise Level Computations 

The above steps are performed automatically on a user-selected 
input file, i.e., case study, by selecting:. (1) PROCESS CASE in 
the WNM Main Menu"; (2) a specific input file, one which carries 
a filename with a .INP extension; and (3) the FlO key. To execute 
the above three program steps separately, perform the following 
procedures exclusive of the HNM menu-environment: (1) rename the 
subject input text file to HFOROZ.DAT; (2) execute INPUT.EXE, 
FLIGHT.EXE, and COMPUTE.EXE; and (3) execute HNMPLOT.EXE to view 
the computed contour. 

4.1 The Input File 

The majority of the errors which can occur in creating an 
input file using a text editor, as with the INM, are 
eliminated using the HNM's menu-driven entry process. 
However, some errors of omission can still occur. 

Each input file, i.e., case study, must contain the following 
data sections: 

(1) SETUP: 

(2) AIRCRAFT: 
(3) TAKEOFFS: 

(4) LANDINGS: 

(5) TAXI: 

(6) PROCESS: 

contains heliport 
data. 
selects or defines 

descriptions 'and helipad 

the helicopter types. 
describes takeoff tracks, and defines takeoff 
operations by frequency. 
describes landing tracks, and defines landing 
operations by frequency. 
describes taxi tracks, and defines taxi 
operations by frequency. 
describes the analysis processes to be 
performed on the input case. 

An exception to the above requirement is the situation where 
only one or two types of operations are included in the 
scenario. In this case, the user may omit any two of 
following three sections: TAKEOFFS, LANDINGS, or TAXIS. 
However, the input data must include at least one of these 
sections; and for each section that is included, at least one 
operation. 
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BEGIN. 
NOECXO . 
SET'JF: 

TITLE &%ample test case RNM Version 2.2, 
AIBeExample Heliport 

0. TEMPERATURE 59.00 P SURFACE ; 
NOECBO. 
FT. 

RUNWAYS 
RW PO1 
RI' Fpl 

NOlNXO . 
AIRCRAFT: 

TYPES 
AC Al09 

AC S76 

NOECHO. 

21:: -21:: Ei 21:: -20:: 

ROTOR 385 CURVE 
STAGE l-TAIO9 
STAGE 2=GAlo9 

ROTOR 293 CUR- 
STAGE l-TS76 
STAGE 2=GS76 

FT. 
PROF'ILBS AFFROACH 

PP AA109 SEGMENTS- 7 
DIST~CES 99999. 
ALTITUDES 1000. 

SPEFIDS 100.00 
TEIR'JSTS LFLO 

PF AS76 SEGNENTS= 7 
DISTABCES 99990. 
ALTITUDES 1000. 

SPERDS 100.00 
THRUSTS LPLO 

PP OS76 SEGNENTS= 5 
DISTABCRS 5280. 
ALTITUDFS 3. 

SPBRDS 10.00 
THRUSTS EIIGE 

NGECHO. 
F-r. 

PROFILES TAREOPP 
PP TAlO9 SEGNBNTS- 

DISTANCES 

ALTITUDES 

SPEEDS 

THRUSTS 

PP TS76 SEGMENTS- 
DISTANCES 

ALTITUDES 

SPEEDS 

THRUSTS 

PP OS76 SEGNENTS= 
DISTABCFS 
ALTITUDES 

SPESDS 
mLlSTs 

NOECHO. 
FT. 

Al09 CATSGORY HCOH 

576 CATEGORY WCGM 

10535. 4819. 
1000. 1000. 

100.00 60.00 
DCLR APPR 

3062. 
500. 

60.00 
DCLD 

10535. 4819. 3062. 
1000. 1000. 500. 

100.00 60.00 60.00 
DCLH APPR DCLD 

P: 
10.00 
HIGE 

0. 
0. 

10.00 
HIGE 

.O. 

60.000 
GIDLE 

9 WEIGRT= 5632 ENGIBES= 1 

67k. 999%. 
0. 0. 

0. 0. 0. 15. 
1000. 1000. 

30.00 30.00 3.00 16.00 
100.00 100.00 
HIGE HIGE VASC ACLH 

LPLO 
9 BEIGBT= 9984 RNGIRES- I 

67:;. 999%. 0. 0. 

0. 0. 0. 15. 
1000. 1000. 

60.00 30.00 3.00 16.00 
100.00 100.00 
GIDLE HIGE VASC ACLH 

LFLO 
4 WEIGRT- 9994 ENGINES* 1 

0. 0. 5280. 
0. 0. P- 3. 

60.00 30.00 10.0; 10.00 
GIDLE HIGE RICE 

READING=360 
READING-360 

30: 
0. 

3.00 60.:; 
HIGE HIGE 

0. 0. 

3.k 60 ii;, 
RIGS HIGE 

:. 0.00 

100. 562. 4032. 

15. 30. 1000. 

30.00 60.00 60.00 

ACLC TO To 

100. 562. 4032. 

15. 30. 1000. 

30.00 60.00 60.00 

ACLC TO To 

TAREOFFS BY FREQUENCY: 
TRACK tdl RWY Pal HEADING 305 

STRAIGBT 280.00 
RIGHT 90 H 600.00 
STRAIGfIT 9999.00 

OPER Al09 STAGElD 2.00 N 1.00 GRDT 300 BRDT 300 
OPER S76 STAGElD 5.00 GHDT 300 HRDT 300 

TRACK td2 RWY Pal READING 305 
STRAIGHT 280.00 
RIGRT 320 H 600.00 
STRAIGHT 9999.00 

OPER A109 STAGElD 1.00 GEDT 299 HHDT 299 
TRACK td3 RRY Pol READING 35 

STRAIGHT 200.00 
LEFT 350 H 600.00 
STRAIGBT 200.00 
RIGRT 90 11 600.00 
STRAIGHT 9999.00 

OPER A109 STAGE 1D 1.00 GRDT 33 HHDT 33 
OPER S76 STAGE 1D 6.00 GHDT 33 HHDT 33 

Note : If a heliport altitude and 
temperature are not specified, default 
values of 0 ft BSL and 59OF, respectively, 
will be assumed. In addition, .Soft 
surface type is the only valid select;jon. 

:: 
0.00 

Note: From 3 to 14 approach profile 
segments are allowed. 

0. 
0. 

0.00 

Note: This entry is an example of the final 
profile phase for a taxi operation. 

Note : From 3 to 14 takeoff profile segments 
are allowed. 

Note : This entry is an example of the 
initial profile phase for a taxi operation. 

PIGURR 4-1: INPUT TEXT FILE FOR "EXAMPLE RRLIPORT" CASE STUDY 
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TRACK td4 RRY Pol RRADING 35 
STRAIGHT 200.00 
LEFT 320 H 600.00 
STRAIGHT 9999.00 

OPBR Al09 STAGElD 1.00 GRDT 32 EBDT 32 
NOECHO. 

&DINGS BY FREQUBNCY: 
TRACK tal RNY Pol HEADING 270 

STRAIGHT 9999.00 
LBFT 125 H 600.00 
STRAIGHT 260.00 

OPER Al09 PROP=AAlO9 D 2.00 N 1.00 GHDA 125 
OPER S76 PROP-AS76 D 5.00 GHDA 125 NEDA 125 

TRACK ta2 RNY Pol RBADING 140 
STRAIGHT 9999.00 
LEFT 125 H 600.00 
STRAIGHT 280.00 

OPER Al09 PROF=AAlOS D 1.00 GRDA 126 HHDA 126 
TRACK ta3 RUY Pol BBADING 270 

STRAIGHT 9999.00 
LEFT 170 H 600.00 
STRAIGHT 200.00 
RIGRT 215 H 600.00 
STRAIGSiT 200.00 

OPER Al09 PROP=AR109 D 1.00 GHDA 215 WA 215 
OPBR S76 PROP-AS76 

TRACK ta4 RWY Pol READINGD140 
6.00 GWA 215 HHDA 215 

STRAIGHT 9999.00 
RIGRT 215 H 600.00 
STRAIGm 200.00 

OPBR Al09 PROF=A?UOS D 1.00 GEDA 215 HHDA 215 
NOECHO. 
Fr. 
TAXIS BY FREQUBNCY: 

TRACK txl RNY Pol 210.0 -210.0 READING 180 
STUIGHT 110.00 
LEFT 90 H 100.00 
STRAIGHT 110.00 

OPBR S76 STAGE 2 PROP-GS76 D 1.00 
GNDT 180 HHDT 180 GHDA 90 EHDA 90 

TBACXtx2 RWY Ppl 0.0 0.0 HEADING 270 
STRAIGHT 110.00 
RIGRT 0 II 100.00 
STMIGHT 110.60 

OPER 576 STAGE 2 PROFwGS76 D 1.00 
GRDT 270 HHDT 270 GNDA 0 H?IDA 0 

PROCESS : 
FT. 

GRID LDN START. -1200. -1200. STBP= 200. 200. 
SIZE= 11 BY 11 

GRID LDN START- 200. 200. STEP- 0. 0. 
SIZE= 1 BY 1 

GRID LDN START- 0. 0. STEP= 0. 0. 

HHDA 125 

CONTOUR LDN AT 60.0 65.0 70.0 Note: If an LpN contour is not specified, 
WITR NAMhNBWOOl TOLERANCB=l.OO 
XSTART= -2000. YSTART= -2000. XSTOP- 2000. YsTOP= 2000. 

&:=;tl values of 65.and 75. dB will be 
. In addition, if a refinement level 

REFINE- 4 or window size is not specified, default 
REPORT values of 6 (no units) and 4000 ft per side 
PLOT SIZE= 0.5 11.0 sCALB= 1000. are assumed. 

ORIGIN= 0.0 0.0 
END. 

SIZE= 1 BY 1 

FIGURE 4-l (CONTINUER): INPUT TEXT FILE FOR 'RXAXPLE HRLIPORT" CASE STUDY 
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4.2 Run-time Files 

The HNM creates several files during execution. Most of the 
files can be erased from the hard disk after running a case. 
However, if future processing or analysis of a subject case is 
anticipated, the following two files should be renamed: 

HFOR02.DAT: the Input File, i.e., case study, created for 
processing by HNM Version 2.2; and 

FOR33.DAT: the Contour Points File created by the compute 
module for input into the HNMPLOT Program. 

Note: During execution these files are automatically renamed 
by the HNM to HFOR02.INP and FOR33.F33, respectively. 

4.3 Error Messages 

The HNM Input Formatting Module can produce a number of 
warning and fatal error messages. The output reports should 
be checked for these messages and the input case should be 
corrected to be error free. To aid the user, as the Input 
Formatting Module begins to process a major section of input, 
it prints out a processing location message. For example, the 

t'***PROCESSING SETUP SECTION" is printed prior to the, 
~~%%ing of the section of the input text file which follows 
the keyword "SETUP:". If a fatal error is detected by the 
Input Formatting Module, execution of the HNM terminates 
immediately. If warning errors are detected by the Input 
Formatting Module, no analyses will be performed on the data 
and execution of the HNM terminates after execution of the 
module. 

The Input Formatting Module can also print out the input data 
in the form of 'Echo Reports", if that option is selected from 
the "Data Entry Menu". It is recommended that the user verify 
that the information processed by the program is correct. 

If 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 4.4 and Appendix C describe 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 Module, 
terminates execution of that module only and not termination 
of the execution of the HNM. Any fatal error during Flight 
Compilation will terminate the HNM. All fatal errors must be 
eliminated for proper execution. In addition, measures should 
be taken to eliminate all warning messages, if possible. The 
HNM does not contain the trNOWARN1l option which exists in the 
INM. Finally, the user should study the output reports and 
plots produced by the various modules, verify that the desired 
analyses were performed, and verify that the input data 
produced reasonable results. 
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4.4 Error Analysis and Correction 

Each module of the HNM produces its own error messages. All 
are listed in Appendix C. These messages take the following 
form: 

Axx*FATAL: . . . . 

Axx%4R.NING: . . . . 

where, A is a one/two-letter prefix to indicate 
which module produced the message; the 
prefixes are as follows: 

c - COMPUTATION 
CN - CONTOUR 
F - FLIGHT OVERLAY 
I - INPUT 
P - PLOT 
RG - REPORT GENERATOR 

and xx is a unique number identifier for 
the error. 

A fatal message within the Input Formatting or Flight 
Compilation Modules causes termination of HNM 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 Report6 

File FOR17.DAT is a user-accessible ASCII version of the Data 
Base. With the DOS prompt displayed on the computer display, 
the user may obtain a hardcopy of the Data Base by printing 
the FOR17.DAT file. 

4.6 Plots 

The plot option from the llHNM Main Menu" allows the plotting 
of previously computed noise exposure contours; When this 
option is selected, the "HNM Plot Menu" is displayed. By 
selecting from this menu, the user may 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. With 
the IlHNM Plot Menu" displayed, selecting Fl initiates the 
online "Help )( facilitywhich describes the functions available 
with the plotting package. Note that the HNM plotting package 
is essentially identical to the one used by the INM. 
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5. INTERPRETING THE OUTPUT 

The output of the HNM consists of printed reports and contour 
plots. Specifically, the Input Formatting Module produces "Echo 
Reports" of the input data file; a "Grid Analysis" produces a 
printed report of noise exposure at specific receiver locations on 
the ground; and a "Contour Analysis" produces a report of receiver 
locations with equal noise exposure and a plot of these contours. 
Section 3 describes how to obtain a copy of these reports. The 
following sections describe their contents. 

5.1 Echo 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 are 
examples of these nine reports for "Example Heliport". The 
reports, which are formatted with headers, are 
self-explanatory. 

5.2 Grid Analysis 

A grid analysis produces a standard tabular report, and an 
optional detailed tabular report. Figure 5-10 is a sample 
"Standard Grid Analysis Report" for "Example Heliport". 
Following the report title, the case title and heliport name, 
as input by the user, is displayed. A table of noise values 
for the specified grid points, i.e., receiver locations, 
follows. The grid point locations are listed under the 
headings "XW and lVYct for X-coordinate and Y-coordinate, 
respectively. Under the Ldn heading are the computed noise 
values for the particular grid point(s). 

A maximum of 20 grid points may be specified in the "Detailed 
Grid Analysis Report". A separate page is printed for each 
point. Figure 5-11 presents two pages from the detailed 
report for "Example Heliport". The boxed area identifies the 
X- and 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 flights making the 
most significant contribution to the total noise. A flight is 
defined as a unique combination of a helicopter's track, type, 
and profile. A line of information is printed for each 
flight, giving the following: 

(1) Helicopter Name 
(2) Takeoff Profile Name for Takeoffs, or Approach Profile 

Name for Landings 
[ii Noise Curve Name 

"Stage", an Identification Number Assigned to the Type of 
Profile (e.g., for "Example Heliport" Stage 1 and 2 in 
the input file (Figure 4-l) refer to Takeoff and Taxi, 
Respectively; Stage 0 in Figure 5-11 refers to Approach) 

(5) Taxi Approach Profile Name 
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1IBLIPOFzTNOISBlYlDEL - XCHORWORT 

TITLB Bumpie tow cam ImY4 version 2.2 

AIRPORT Example Heliport 

ALTIWDS 0. FT. 
TmPEltAmRB 518.7 P 59.0 I 15.0 c 

SOPT SURFACE 

rloIsp ImIzIcs 
---~~~~~~~~-- 

DAY-MGl4T AVE9AOE SODND L8VEL (KIN) - BASED OU UQ, WITS llIGSlTpIB OPERATIONS IIKIGHTED BY A 10 DBCIEEL PENALTY. 

FIGURE 5-l: SAMPLE ECHO REPORT: SETUP 

PAGE 1 

REPORT 1 
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lC6LIPORT NOISE NDXL - ECHO RBPORT 

sTARTIn cooRDINaTKs RDtJWAY 
mm IIuADIlDG 'RIITS X Y Lmcrkl --_- -----em ----- -------__ ---_--____ -m----v-- 

PO1 360 FT 0. 0. 1. 
Ela, .Ok .ooo 0. -000 0. 

Dpl 360 rr 210. -210. 1. 
L* 64. -64. 

. OX -.0x .Ob 

FIGURE 5-2: SAMPLE ECHO REPORT: HELIPADS 

PAOS 2 

REPORT2 
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SRLIPORTlOOISR WDRL - WI0 RSPORT 

AIRCRAFT 
----m--_-_-____ 

WOISB 
CDRVE ROTOR TAXBOPF PROFILB NAMES 

3mm CATEORY IlAm SPKRD STA6Bl STAGR2 STAGRI !SlWXI STA6BS STAGR6 STAGS7 
----me _----_-- -____-__- mm-m------ _-_-_- -_--__ ------ _--___ _---__ -w-m-- -w---e 

Al09 I’m’4 Al09 3Sf 1x109 ‘al09 
S76 snxn S76 293 TS76 OS76 

FIGURE 5-3: SAMPLE ECHO REPORT: HELICOPTERS 

PIGP 3 

REPORT 3 
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BgLIPORT lOOISB WDEL - BCHO ILBPORT PAGX 4 

A976 

G976 

DI!ZfAMCE FRO'4 RDNWAY - 
SW PT ‘4 IUI ALTImDx WY) 
mm-em-- mm-e-mm--- ---------- -wmemee-e- ------------ 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 306:: 93:: .oo 3.00 
4 .so 500.00 
S 4919. 1469. .79 1000.00 
6 1053s. 3211. 1.73 1000.00 
7 99999. 30479. 16.46 1000 .oo 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 306:: 93:: .oo 3.00 
4 .so 500.00 

: 10535. 4919. 3211. 1469. 1.73 .79 1000.00 1000.00 
7 99999. 30479. 16.46 1000.00 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 0. 0. .oo -00 
4 0. 0. .oo 3.00 
S 5260. 1609. .a7 3.00 

SPKmmTS) TxRusT 
__---_-____ ---------- 

.oo HIGB 
60.00 HIGB 

3.00 
60.00 isi 
60.00 

100.00 zz 
100.00 LFU 

.oo 
60.00 

3.00 
60.00 
60.00 

100.00 100.00 

HICB 
BIG8 
XLD 
APPR 
DCLW 

iski 

.oo GIDLB 
60.00 BIGP 
10.00 EIGB 
10.00 BIOS 
10.00 HIGE 

RWORTI 

FIGURE 5-4: SAMPLE ECHO REPORT: APPROACH PROFILES 
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TS76 1 

OS76 1 

WRIGm s- 
------- ------- 

S632. 
: 
3 
4 
S 
6 

: 
9 

9984. 
: 
3 
l 

9984. 
: 
3 
4 

FIGURE 5-5: SAMPLE ECHO REPORT: TAKEOFF PROFILES 

0. 0. .oo 
0. 0. .oo 
0. 0. .oo 
0. 0. .oo 

100. 
1::: 

.02 
562. .09 

4032. 1229. .66 
6786. 2068. 1.12 

99999. 30480. 16.46 

0. 0. .oo 
0. 0. .oo 
0. 0. .oo 
0. 0. .oo 100 : .02 

562. 1::: .09 
4032. 1229. .66 
6786. 2068. 1.12 

99999. 30480. 16.46 

0. 0. .oo 
0. 0. .oo 

528:: 
0. .oo 

1609. .I7 

.oo 30.00 

.oo 30.00 

.oo 3.00 
15.00 16.00 
15.00 30.00 
30.00 60.00 

1000 .oo 60.00 
1000 .oo 100.00 
1000 .oo 100.00 

-00 60.00 
.OO 30.00 
.oo 3.00 

15.00 16.00 
15.00 30.00 
30.00 60.00 

1000.00 60.00 
1000.00 100.00 
1000.00 100.00 

.oo 60.00 

.oo 30.00 
3.00 10.00 
3.00 10.00 

PAGX s 

RWORTS 

GIDLB 
BIG8 
XI08 
HIGX 
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XGtLIPORTXOISB WDSL - EHO SEPDRT PAGX 6 

INITIAL Immw mnNAtP3LE REsDLTAm TORN Rmms 
tdl PO1 30s : STRAIGHT .os 305 

RIGHT 14s 90 .lO 
3 STSAIGHT 1.65 90 

td2 PO1 30s 
: RIGHT STRAIGET .os 

305 
15 320 .lO 

3 ST9AIGRI 1.65 320 

td3 

td4 

PO1 3s : sIsAIGlrr .03 
LSPT 4s 3'5: .lO 

3 ST9AIGIlT .03 350 
4 RIGIIT 100 .lO 
5 SYRAIGUT 1.65 

:: 

ml 3s 
: sT9AIGkrr .03 

!izLT 
7s 3:: .lO 

3 1.65 320 

HBLIPORTIlOISB UDDRL - BCSDILBPDRT 

TAKXOPF - OPBRATIOIIS 
-------m----- -_-------m--mm----- 

TRAGIC RD’IWAY AIR- CUSS 
--m-w --_-_- ----____ mm--- 

tdl ml Al09 
S76 z 

td2 

td3 

Cd4 

ml Al09 au 

ml Al09 
S76 Ei 

001 Al09 CCM 

HBLIPORTllOISB WDSL - SQlO REPORT 

TAKIOPP - DISTRIXlJTION 
---------mm-- ___-________---_-_-_--- 

PAGX 7 

REPORT6-PARTB 

OPERATIOWS 
STAGS PROFIIB MY EvmING NIGm 
-____ --_---- ___ _----_ _____-_ ------ 

1 TAlo9 2.00 .oo 1.00 
1 TS76 5.00 .oo .oo 

1 TAlo9 1.00 .oo .oo 

: TAlo9 1.00 .oo .oo 
TS76 6.00 .oo .oo 

1 NO9 1.00 .oo .oo 

OPXRATIONS 
MY mmmxi nIGHT 

__-____---_----______________ 
COl948RCIAL - 16.0 .O 1.0 

G- AVIATION - .O .O .O 

MILITARY .O .O .O 

PROPORTIONS 
CoIllgRCIAL GKNERAL AVIATIOU MILITARY 

TRACK RDNUAY MY BvmING IIIGRI MY mxuIwo IlIGHT MY 8vmIM3 laxGm 
----- ------ ---s-v ---e--m -a---- mm---- ----e-v ------ ---e-- -a---m- e-s--- 

tdl PO1 .44 .oo 1.00 .oo .oo .oo .oo .oo .oo 
td2 ml .06 .oo .oo .oo .oo .oo -00 .oo .oo ‘xl3 PO1 .44 .oo .oo .oo .oo .oo .oo .oo .oo 
td4 PO1 .OC .oo .oo -00 .oo .oo .oo .oo .oo 

------ ------- ---s-v -e---m -e-em-- ---es- -ms--- --e-m-- -e-e-- 
TOTAL 1.00 .oo 1.00 -00 .oo .oo .oo .oo .oo 

ILBPQRT6-PARTA 

PAGE 8 

RRPoP.T6-PRRTC 

FIGURE 5-6: SAMPLE ECHO REPORT: TAKEOFF TRACKS AND OPERATIONS 
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I(BLIPORT NOISB WDRL - RCaO REPORT 

INITIAL LEI?Gru mRumLu 
ta1 ml 30s 

: 
ST9AIGHT .os 
RIGHT 14s 

3 SlvAIGHT 1.65 

ta2 ml 30s 
: 

SlRAIGlrr .os 
RIGHT 1s 

3 STRAIGHT 1.6s 

ta3 ml 3s : SlRAIGHI .03 
IBm 45 

3 SnlAIGHT -03 
4 RIGlfI 100 
f STRAIGRI 1.65 

'34 ml 3s 
: 

STuAIGaT .03 
75 

3 iizmrr 1.65 

HRLIPORT IIOISB WDKL - WI'0 REPORT 

PAGE 9 

RXPORT’I-PAATA 

-TANT luw RADIUS 
30s 

:: .I0 

305 
320 .lO 
320 

35 
350 .I0 
350 

:: .I0 

3s 
320 .I0 
320 

ta1 ml Al09 
Y 

AAlo9 2.00 .oo 1.00 
S76 AS76 5.00 -00 .oo 

ta2 ml Al09 con AAlo9 1.00 .oo .oo 

ta3 ml Al09 
EG 

Au09 1.00 .oo .oo 
S76 AS76 6.00 .oo .oo 

'34 ml Al09 cow AA109 1.00 .oo .oo 

HSLIPORTWOISBKtDKL - XCgORSPORT 

LAUDING - DISTRIBUTION 
----------w-m ____-___-__-_____-_____ 

OPSRATIONS 
MY B\wIIK; UIGHT 

--_--------__----_----------- 
ComKllCIAL - 16.0 .O 1.0 

GMERAL AVIATIOB - .O .O .O 

IIILITARY .O .O .O 

PROPORTIOUS 
-cIAL GENERAL AVIATION UILITARY 

TRACK RUNWAY MY BvmIrn UIGRI MY EvmILx: UIGHT MY BvENIls UIGHT 
----- ------ -___-- w--m--- m----- ss---- ------- mm-e-- -e---s ------- mm--e- 

ta1 ml .44 .oo 1.00 .oo .oo .oo .oo .oo .oo 
ta2 PO1 .06 .oo .oo .oo .oo .oo .oo .oo .oo 
ta3 ml .44 .oo .oo .oo .oo .oo .oo .oo .oo 
ta4 PO1 .06 .oo .oo .oo .oo .oo .oo .oo -00 

--_-_- -_----- -_____ mm-m-- a-m-e-- s-e--- ---e-e ------- -m--m- 
YOTAL 1.00 .oo 1.00 .oo .oo .oo .oo .oo .oo _ 

PAG~IO 

RRPORT7 - PARTX 

PAGE11 

RSPORT7 - PARTC 

FIGURE 5-7: SAMPLE ECHO REPORT: LANDING TRACKS AND OPERATIONS 
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HBLIPORT NOISX HOD& - o(go REPORT 

TAXI - TRACKS 
------- ..e........ 

INITIAL 
txl ml 180 

: 
3 

‘x2 opl 270 
: 
3 

LWGTH TLl9xANGLa 
sTmIGHT .02 
LXPT 90 
SIWAIGHT .02 

STSAIGHT .02 
RIGAT 90 
STMIGHT .02 

RBsuLm luml RaDIus 
180 

90 .02 
90 

270 
360 .02 
360 

HBLIPORT )IOISB WDZL - XaO RSPORT P&3813 

TAXI - OPERATIONS 
------- --......w...-w..... 

3vtz.a 
OPERATIONS 

T9AcK RUNWAY AIR- WS STAGS PROFILE MY KmNIla3 NIGHT 
----- . ..-.. __.--... . . ..m .--we -.--.-_-_... -...--- ..__.. ..--.m- . ..w.- 

txl ml S76 aI4 2 GS76 GS76 1.00 .oo .oo 

tx2 ppl S76 cud 2 GS76 OS76 1.00 .oo .oo 

HSLIPORT NOISB II)DEL - BCBO RRPORT Pam14 

TAXI - DISTXIXUTION 
--.-WV. -.--.-._.-......--__..- 

OPXRATIOlZS 
MY EvmmP.3 NIGRI 

-.---.................--..... 
CC464BRCIAL 2.0 .O .O 

GENE9AL AVIATIOll - .O .O .O 

IULITARY .O .O .O 

PROPORTIOUS 
-cIAL G- AVIATION IIILITARY 

TRACX RllNllAY MY %vmING IlIGHT MY xvmiIl33 IlIGRr MY WING NIGHT 
.--.- -..--- . . . .._ -_....- . . . . . . ..--.- . . . . ..- . . .._- . . . .._ . . .._.- . ..--. 

t%l 
$: 

.so .oo .oo .a0 .oo .oo .oo .oo .oo 
tx2 -50 .oo .oo .oo .oo .oo .oo .oo .oo 

. ..--- . . . . . . . ..---- . . ..-_ ._.--.. . . . . . . . . . . . . .-....- -..... 
TOTAL 1.00 .oo .oo .OO .oo .oo .oo .oo .oo 

PAGE12 

USPORT 8 - PART A 

ILBPORTB-PARTB 

RSPGRTB - PARTC 

FIGURE 5-8: SAMPLE ECHO REPORT: TAXI TRACKS AND OPERATIONS 
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EBLIOORT NOISB UODRL - RCRO RRFORT 

PROCBSSBS 
. . . . . . . . . . . . . . . . . 

VXIPY 

axwxn 
llsTR1c=ws 
sTARTIffi PoIwr - -1200. -1200. 
sT8P - 200. 200. 
SIZB - 11 11 
REPORT 
DRTAIL 
'4EIRIC . LDN 
STARTIE POINT - 200. 200. 
STKP - 0. 0. 
SIZE I 1 1 
REPORT 
DETIlL 

LBVKLS . 60.00 65 
'4mRIC LDN 
ToLx9ANcx - 1.00 
ILBPINmmTr. 4 
WImow I -2000. 
SAVKD As Nml001 
RBPORT 
PIDT 

x AXIS 8.5 
Y AXIS 11.0 

.oo 70 

-2000. 

.oo 

2000. 

SCALE 1000.0 
USER DSPINXO CENTMIWE ORIGIN ( .O. .O) 

1 file(m) copied 
1 file(a) copied 
1 file(a) copied 

l ** CALCULRTING GRID LOUTIONS 

_.._..._............~...............................- m........... 
0 WARMING IIKSSAG~S WERE PR- BY THE -ATION MODULE 

. . . . . . . . ..~..........~~.......................................... 

PAGKlS 

RRWRT 9 

2000. 

FIGURE 5-9: SAMPLE ECHO REPORT: PROCESS 
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IIBLIPORT WOISE ‘4ODEL - RTAWARD GRID AUUYSIS RRPORT PAGX 1 

lbmuplc test e.*e Ina venioo 2.2 

KSLIPORT - BumpleIieliport 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--..........................................--. 
I 

: 
X Y LDN : X Y LDN : 

I I 
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FIGURE 5-11: SAMPLE DETAILED GRID ANALYSIS REPORT 
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(6) 

(7) 
(8) 
(9) 
(10) 

(11) 

Flight Type, nTll for Takeoff, llAll for Approach, and VIG1' 
for Taxi 
Track Name 
Helipad Designation 
Individual SEL at the Grid Point 
Number of Daytime and Nighttime Operations (Evening 
operations are not accessible in the HNM) 
Individual Contribution to the Total Noise Exposure 

Printed below this table is the highest noise level (peak 
level) for all flights over the receiver location, i.e., grid 
point. A table showing the number of flights having noise 
levels within approximately 10 dB of the peak level then 
follows. The table shows the distribution of these flights by 
1 dB increments from the first whole number level which equals 
or exceeds the peak level. The number of daytime and 
nighttime operations for these flights is also given. 

5.3 Contour Analysis 

Two types of output can be produced from a contour analysis: 
a tabular "Contour Analysis Report" and a "Contour Plot". 
Their contents are discussed in the following sections. 

5.3.1 Contour Analysis Report 

The tlContour Analysis Report" provides a list of the 
points which define the contours of equal noise values 
within the user-specified or default contour window. 
Separate reports are given for each level requested. 
Figure 5-12 presents two pages from the "Contour Analysis 
Report" for "Example Heliport". 

Following the report title, the contour name,. case title, 
and heliport name are shown. Next is the noise level for 
which the contour was created, the total area in square 
miles encompassed by the contour, and the noise metric, 
L This information is followed by a table of points 
dgfining the contour. A contour may be comprised of 
several distinct and separate areas, called "islands". 
Within the table, these islands are identified by 
sequential indexes under the header IIISLANDI~. Then, for 
each island, the table prints out a point identifier and 
the X- and Y-coordinates of the point for each point on 
the contour island. 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. 

If, 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. 
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FIGURE 5-12: SAMPLE CONTOUR ANALYSIS R&PORT 
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5.3.2 Contour Plot 

The llContour Plot" option produces a plot of user- 
selected L, contours around a heliport. Figure 5-13 is 
a sample Contour Plot for I'Example Heliport". The outer 
border of the plot is drawn to a user-specified height 
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 against which the heliport noise 
contours and coordinate system axes are drawn. 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. Tic marks are drawn along the X- and 
Y-axes of the airport coordinate system every 1,000 ft 
regardless of scale. Each contour is 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 also shown. 
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REVISIONS TO ENM ALGORITHMS 

This Appendix discusses, in general terms, revisions to several 
algorithms and subroutines included in HNM Version 2.2. It also 
discusses the rationale for these revisions. The associated 
computer source code is not included. All revisions discussed 
below are transparent to the user in that they do not affect user- 
operation of the HNM. However, these revisions will result in more 
accurate HNM noise predictions and an increase in HNM computational 
efficiency as compared to HNM Version 1. They include: (1) 
revisions to the fligh,t significance testing within the HNM; (2) 
revisions to the dipole directivity pattern within the HNM; and (3) 
reformatting of the track file (FOR13.DAT). 

A.1 Flight Significance Testing 

The methodology employed for determining flight noise significance 
during grid computations has been streamlined in HNM Version 2.2. 
Rather than looping through each of the first four refinement 
levels individually and constructing the noise grid on a level-by- 
level basis, HNM Version 2.2 begins by constructing the 17-by-17 
point regular grid previously associated with the fourth refinement 
level, and setting all parameters associated with the 289 total 
points, including the noise significance flags for each point. 

The restructuring of the flight significance methodology was 
originally performed during the development of INM Version 4.11 
(see the INM Version 4.11 User's Guide Supplement'). Revising the 
methodology for grid development, including the proper setting of 
flight significance flags, improved computation time by an 
estimated 40 percent over INM Version 3.10, for comparable input 
cases. Similar improvements in run-time can be expected for HNM 
Version 2.2 as compared with Version 1. 

A.2 Dipole Directivity Pattern 

For helicopters without measured directivity data, a 90° dipole 
directivity pattern was originally instituted within the HNM as a 
means of approximating the directivity characteristics of a 
helicopter in flight. This assumption stems from INM Version 3 
where a dipole directivity pattern, a reasonable approximation for 
an airplane, is utilized (Note: In INM Version 4;ll, the 90° 
dipole directivity pattern has been modified). A dipole 
approximation is not appropriate for a helicopter. Consequently, 
for HNM Version 2.2, the original dipole directivity directly in 
front of and behind the airplane has been suppressed, resulting in 
a monopole pattern (i.e., no directivity). The monopole pattern is 
applied for all helicopters without measured directivity data, 
regardless of the mode of operation. 
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A.3 Track File (FOR13.DAT) 

TO increase the precision of the distance computations within the 
HNM, the format of the track information stored in the FOR13.DAT 
file has been changed to include an increased number of significant 
figures. This change will improve the accuracy of computations 
regardless of the distance units specified by the user. 

A.4 References 

111 Fleming, G.G., Rickley, E.J., Burstein, J., D'Aprile, J.R., 
INM, Integrated Noise Model Version 4.11. User's Guide - 
Sunnlement, Report No. FAA-EE-93-03, Cambridge, MA: Volpe 
National Transportation Systems Center, December, 1993. 
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HELICOPTER NOISE DATA BASE 

The BNM Version 2.2 Data Base contains partial data on 18 
helicopters. All of these 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, i.e., left, 
center, and right. The left and right data are corrected to 
elevation angles of 45 degrees. The center data are for an 
elevation angle of 90 degrees. All of these data were processed 
from the measured sound-level time-history recordings to sound 
exposure levels, adjusting for propagation through the Society of 
Automotive Engineer's (SAE) reference atmospherel. The 
computations were made with either the integrated or simplified 
procedure, described in the Federal Aviation Regulations, Part 362, 
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 six-degree descent 
angles using International Civil Aviation Organization (ICAO) 
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 ft. The 
tabulated data represent the median speed measured. Data at other 
velocities are computed by adding a delta dB correction to the 
tabulated noise data. The delta dB is computed using the constants 
from a polynomial regression of the existing data, using the 
formula: 

Delta dB = B, + B, (M, - Kref) + B2 (M, - Mtrer)'r 

where B B and B, are constants computed from the data 
aRh &ored in the Data Base; 

M, is the tip speed for the advancing main rotor 
blade; and 

M is the tip speed for the main rotor when the 
hE&opter velocity is zero at the flight RPM. 

Static directivity in terms of azimuth angle measured clockwise 
from the helicopter's nose is accounted for by the coefficients of 
an eight-degree of freedom sine/cosine series which was derived 
from measurements at 45-degree intervals over both hard and soft 
surfaces. All of these coefficients were derived by Southwest 
Research Institute using the original raw data3. 
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Table B-l summarizes the data available in the HNM Version 2.2 Data 
Base. Table B-2 reproduces the directivity data from Reference 3. 
File FOR17.DAT is a user-accessible ASCII version of the Data Base. 
With the DOS prompt displayed on the computer display, the user may 
obtain a hardcopy of the Data Base by printing the FOR17.DAT file. 

B.l Data Base Number 2 

Data Base Number 2 of the HEM has been created through the addition 
of existing helicopter noise data from the archives at the Volpe 
Center's Acoustics Facility. Additions to the Data Base Include: 
(1) takeoff, approach, and level flyover data for the B206L 
helicopter; (2) ground idle (GIDLE) data for the CH47D, H500D, 
B206L, S76, SA365N, SA355F, SA350D, and B222 helicopters; and (3) 
hover in-ground (HIGE) data for the B212, S61, B0105, SA330J, A109, 
SA341G, S65, and S70 helicopters. With the exception of the HIGE 
data, all data were processed consistent with the procedures 
described previously in this Appendix. 

The HIGE data were conservatively estimated from the existing 
measured takeoff data for their respective helicopters. 
Specifically, the HIGE data were estimated at a slant range of 200 
ft using the takeoff/HIGE noise relationship for similar (i.e., 
based upon weight) helicopters with existing measured data. The 
HIGE data at subsequent slant ranges were then computed using the 
noise level drop-off rates of similar helicopters. 
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TABLE B-l: STATUS SUMMARY OF HELICOPTER NOISE DATA 
FOR DATA BASE NUMBER 2 

, 

' X indicates data from TSC. 

' (1 vel) indicates data available at only one velocity for left, center and right. 

' S indicates k vs. Slant Distance available from TSC wer soft ground. 

' D indicates directivity constants available from SWRI for both hard and soft ground. 
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TABLE B-2 HELICOPTER DIRECTIVITY PATTERN COEFFICIENTS 

I-T- Helicopter Path 

Coeffi :iente 

-Sine terms wine tern 

a2 a0 al a3 bl b2 b3 

-1.60432 0.77495 -1.75457 

a4 

B222 -0.59237 

-0.28927 

-1.14299 

-0.32619 

-0.17480 

-0.02495 

0.94277 

-0.57387 -0.24125 '-1.22508 ' -1.49111 

-0.10988 0.60010 2.09008 -2.08223 -0.41251 -0.51802 

-0.70137 

0.17497 

0.64005 

iO.66764 

-1.44973 -2.10033 0.97506 

1.31477 -2.12589 

-2.56115 

-5.61492 

-5.73704 

0.72498 

-1.03748 0.77528 -0.36318 

-1.90408 -4.89956 -0.55044 

-1.16419 

-0.28749 

-0.42496 

-2.77874 0.97506 1.47104 

-0.51265 0.90008 0.93731 -0.74464 -3.28579 -0.19996 

SA350D Hard 

I-- Soft 

-0.78845 -1.41909 

-0.53827 

-4.11177 

-2.61368 

-0.13475 

0.99996 

l-O.30721 2.19995 -1.17742 

-0.07613 -0.62508 0.32383 -0.38626 -0.06249 

-1.52630 -4.66072 -1.02507 -2.53935 -0.16230 -0.84154 (-1.29996 l-l.49132 
I 

1.05798 l-2.45005 -0.49191 -1.55469 -4.23485 0.07482 -1.26503 

-1.20323 0.73770 1.02505 -0.28766 -1.87506 2.18797 1 1.72490 0.88796 
I 

3.52078 1.22459 0.12090 

CH47D 

R22HP 

Hard 

Soft 

Hard 

Soft 

-2.16113 3.32500 -0.94996 0.49999 

-0.42677 -1.47011 -1.47506 

2.10003 

-0.47983 

0.37548 

-0.75959 

2.43556 

2.27624 

-0.26048 

-0.96245 

0.42499 

-1.83743 

-1.92514 

0.53742 

-1.71252 

-1.09134 -0.54978 0.80869 

-0.25517 ,-0.85026 0.80538 -1.22094 -3.,72551 

-8.29072 

-2.58532 

-0.97634 

0.41072 

-6.03468 

-2.11642 

-0.54193 

-0.85536 

-4.39023 3.27523 -0.24072 

1.31973 0.10033 2.56920 

-1.32480 



APPENDIXC 

ERROR MESSAGES AND PROBLEMS 

This Appendix presents the error messages produced by HNM Version 
2.2. Error messages have the same numbers as in the INM to 
maintain compatibility. Some messages, however, have been altered 
to reflect changes between the HNM and INM. In addition, error 
messages concerning INM approach-parameter sets and INM takeoff- 
modification sets do not exist in the HNM. 

C.l Input Module Error Messages 

The following errors can occur while executing the Input module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. Note: INM Errors 
11-111, 114, 117-119, 121, 123, 124, 126-128, 130-138, 140, 
141-146, 148-159, 161-165, 167-169, 171, 172., 174-184, 186, 
188-1102 will not occur when using the HNM data entry module; and 
INM Errors 130, 132, 133, 134, 135, 137, 142, 143, 151, 155, 169, 
194, 198, and 199 do not exist in the HNM. 

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

Cause: 

Correction: 

No valid helipad definitions were processed. 

Check that keyword "RUNWAYS" was present and recognized. 
Check that there is at least one helipad defined and 
that all definitions area valid. 

ABOVE KEYWORD HAS OCCURRED MOR 113*WAl?NING: E THAN ONCE AND MAY ALTER 
LNPUT 

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 associated data. 

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

Cause: 

Correction: 

If characters are numeric, alpha characters were 
expected. If characters are alpha, numeric characters 
Remove any extraneous characters. If characters are not 
extraneous, checkthatpreceding 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. 

116*WARNING: INVALID HELIPAD NAME. 

Cause: Helipad name not found. 

Correction: Correct helipad name. 
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12O*FATAL: TOTAL ERRORS EXCEED 50 OR $JJJ&SJJJ&S 
EXCEEDS 20. 

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

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

122fFATAL: INPUT MODULE PRODUCED WARNING MESSAGES. PROGRAM TEMLNATED. 

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 preceding errors. 

125*FATAL: ABOVE KEYWORD ENDS AIRCRAFT_SECTION AND NO AIRCRAFT WERE 
DEFINED. 

Cause: 

Correction: 

No valid helicopter definitions were processed. 

Check for a TYPE subsection within the AIRCRAFT section. 
Make certain that this subsection contains at least one 
helicopter definition and that all definitions are 
valid. 

I29*Warnins: 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 categories and tracks, and a maximum of 3 for 
helipads. The input name or a reference to a helipad 
exceeds 4 characters. 

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

139*WARNING: DISTANCE IN Ft CANNOT BE STORED ON DEFINITION FILE. SET- 
0. 

Cause: After conversion to ft, 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. 

147*WARNING: PROFILE DESCRIP. NOT READ-VALUE OF SEGMENTS NOT BETWEEN 3 
AND 14. 

Cause: Within the taxi profile definition, the number of 
segments must be from 3 through 14 for both the approach 
and takeoff portions of the profile. The takeoff 
segments are determined from the beginning of the taxi 
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. 

Correction: Make certain that the profile has between 3 and 14 
segments and that the value following the keyword 
"SEGMENTS" is that number of segments. 
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16O*WARNING: ABOVE KEYWORDS ENDS TRACK DEFINITION BUT NO SEGMENTS WERE .- 
DEFINED. 

Cause: Within a track definition, there must be at least one 
segment. None were found for this track. 

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

166*WARNING: ABOVE HELIPAD NAME NOT FOUND IN XREF. ID SET TO 0. - 

Cause: Within a track definition, a helipad was referenced but 
was not found in the cross reference table. 

Correction: Verify that the name is spelled correctly and was 
defined in the SETUP section. This message will also 
appear if the cross reference table was filled before 
this helipad was defined. 

170*WARNING: NO VALID OPERATIONS DEFINED IN LAST OPERATIONS SECTION, 

Cause: Within a TAKEOFFS, LANDINGS, or TAXIS section, at least 
one valid operation must be defined. None was defined 
for the section preceding this keyword. 

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

173*WARNING: ABOVE KEYWORD ENDS OPERATION DEFINTION BUT NOD. E. N VALKJES 
GIVEN. 

Cause: 

Correction: 

Within TAKEOFFS, LANDINGS, and TAXIS, operations must 
include the number of flights by day ("0") and night 
("N") with at least one of these being explicitly 
defined. In this operation, no flights were specified. 

Check for missing or misspelled keywords (at least one 
of the keywords "Da@ or "Nn) and for a valid number of 
flights for that period of time. At least one time 
period must have a non-zero number of flights. 

185fWARNING: ABOVE NAME IS DUPLICATE CONTOUR NAME OR 20 CONTOURS ALREADY 
SAVED. 

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

Correction: Make the saved contour names unique and limit the total 
to 20 contours. 

187*WARNING: RETRIEVE COMMAND BEFORE ABOVE KEYWORD REODESTED NO REPORT& 

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

Correction: Add requests for the types of reports desired. 
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C.2 Flight Module Error Messages 

The following errors can occur while executing the Flight module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. Note: INM Errors 
F2, F3, F5, F6, F8, and F9 will not occur when using the HNM data 
entry modules; and INM Errors F3, F8, and F9 do not exist in the 
HNM. 

FlfFATAL: PAD XXXX TRACK: YYW PROFILE: _zZZZZZ TOO MANY SEGMENTS. ARRAX 
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. 

p4*FATAL: PAD XXX &ZZ TRACK SEGMENT OUT OF RANGE. 

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

Correction: Correct the track in error. 

F7'FATAL: PAD XXXX TRACK: Yyyy PROFILE: ZZZZZZ CHANGE IN HEIGHT GREATER 
THANSEGMENT LENGTH. 

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

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

C.3 Computation Module Error Messages 

The following errors can occur while executing the HNM Computation 
module. The errors will appear in reverse video on the last line 
of the display screen, starting at the first column. INM Errors Cl 
and C2 will not occur when using the HNM data entry modules. 

C3*FATAL: NO CONTOUR LBVEL SELECTED 

Cause: No contour level values were found on the processing 
template. 

Correction: Supply the missing noise contour level(s). 

C4*FATAL: TOLERANCE CANNOT BE ZERO - 

Cause: The user has incorrectly defined the recursively 
subdivided grid window. 

Correction: Correct the window coordinates. 
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C.4 Report Generator Module Error Messages 

The following errors can occur while executing the HNM Report 
Generator Module. The errors will appear in reverse video on the 
last line of the display screen, starting at the first column. 

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

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the CONTRIBUTIONS file from 
which the Detailed Grid Analysis Report is produced. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

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

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the regular GRID file from 
which the Standard Grid Analysis Report is produced. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

RG3*FATAL: NO CONTOUR REPORT PRODUCED. ERRORAN COMPUTATION MODULE. 

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the recursively subdivided 
GRID file from which supplies data for the Contour 
Analysis Report. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

C.5 Contour Module Error Messages 

The following errors can occur while executing the HNM Contour 
Module. The errors will appear in reverse video on the last line 
of the display screen, starting at the first column. 

CNl*FATAL: CONTOUR NAME XXXXXX DOES NOT EXIST 

Cause: The Grid File does not contain the contour definition 
name. 

Correction: Case 1 -- If this 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 File. 

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 File was created for this 
contour name. Correct the error reported by the 
COMPUTATION module. 

CN2*WARNING: XXXX YY.YY CONTOUR ABD AREA MAY BE INCOMPLETE 

Cause: The contour with metric name = XXXX and level = YY.W 
was determined to not be within the range of levels 
input to the COMPUTATION module. Therefore, the contour 
may not be accurate. 
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Correction: If an accurate contour for this level is desired, then 
resubmit the job to invoke the COMPUTATION module. 

CN3fWARNING: XXXX YYY.W CONTODR DOES NOT EXIST 

Cause: All noise values computed by the COMPUTATION module for 
metric XXXX are less than contour level = W.W. 

Correction: No action is required as long as the user has input a 
reasonable contour level. 

C.6 Plot Module Error Messages 

The following errors can occur while executing the HNM Plot Module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. 

Pl*FATl&: NO PLOT TAPE CREATED DDE TO COWTODR MODULE ERROR 

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

Correction: Correct the CONTOUR module processing error. 

P2*WAPNING: NO PLOT FOR CONTOUR LEVEL NUMBER = XX 

Cause: 

Correction: 

No contour for this noise level exists. 

As long as the contour value input to the COMPUTATION 
module was correct, no action is required. 

C-6 



APPENDIXD 

HEM REQUEST FORM 

This Appendix contains a copy of the request form for HNM Version 
2.2. 
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REQUEST FORM 
HELIPORT NOISE MODEL (HNM) 

VERSION 2.2 

LAST NAME 

COMPANY 

FIRST NAME 

DIVISION - 

STREET ADDRESS 

u.s ONLY: 

CITY 

FOREIGN ON&Y& 

STATE - ZIP CODE + 4 

POSTAL CODES f CITY 

COUNTRY 

U.S. & FOREIGN: 

PHONE m 

- VRRSION 2.2, disk l ize (choome one): 0 S-l/l= El 3-I/2. 

To receive HNM Version 2.2, mail this form and your check or money order for $80 payable to V-S. 
Treasurp to: 

Donna G. Warren 
Federal Aviation Administration 
AEE-120 
800 Independence Ave., SW 
Washington, DC 20591 

Due to the expected demand for this BNM relo8se, all orders will be handled by regul8r mail. FM 
will aot accept phone orders, PN ordera, nor process special or express deliveries of any kind. 

AEE BULLETIN BOARD (BBS) 

The Office of Environment and Bnergy (ABE) has available an electronic bulletin board. This bulletin 
board is available to all registered BtW users. To become a registered BBS user, check the box below. By 
checking the box you will receive the BBS phone number and UserOs Manual. To connect to this board users must 
have a modem and a communications software package setup as follows: ANSI Terminal Emulation, 8 Data Bits, 
No Parity, 1 stop Bit, and 1200, 2400, or 9600 BAUD. 

0 Yes, I would like to become a registered ABE BBS user. 
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REPORT DOCUMENTATION PAGE Form Ap roved 
OMB No. 704-0188 B 

1. AGENCY USE DNLY (Leave blank) 2. REPORT DATE 
February 1994 

4. TITLE AND SUBTITLE 
BNM, Heliport Noise Model Version 2.2, 

FA4J7/A4035 

7. PERFORNING DRGANI2ATION NAME(S) AND ADDRESS 
U.S. Department of Transportation 
Research and Special Programs Administration 
John A. Volpe National Transportation Systems Center 
Cambridue. MA 02142 

8. PERFORUING ORGANIZATION 
REPORT NUMBER 

DOT-VNTSC-FAA-94-3 

9. SPONSDRING/RDN1TORING AGENCY IARE AND ADDRESS 
U.S. Department of Transportation 

10. SPONSORING/HORITORING 
AGENCY REPORT NUMBER 

Federal Aviation Administration 
Office of Environment and Energy 
800 Independence Avenue, S.W. 
Washington, DC 20591 

DGT/FAA/EE/94-01 

1'. SUPPLEMENTARY NOTES Under contract to: 
Technology8HanagementSyetems, Inc. 
99 South Bedford Street, Suite 211 

U.S. Department of Transportation 

Burlington, FlA 01803~5128 
Research and Special Programs Administration 
John A. Volpe National Transportation Syetens Center 

12e. DISTRIBUTIDN/AVAILABILITY STATEMENT 

This document is available to the public through the National 
Technical Information Service, Springfield, VA 22161 

15. ABSTRACT (Maxisun 200 words) 

The John A. Volpe National Transportation Systems Center (Volpe Center), in support of 
the Federal Aviation Administration, Office of Environment and Energy, has developed 
Version 2.2 of the Heliport Noise Model (BNM). The BNM is a computer program used for 
determining the impact of helicopter noise in the vicinity of terminal operations. 
This document, prepared by the Volpe Center's Acoustics Facility, is a User's Guide for 
RNM Version 2.2. It presents: (1) computer system requirements and installation 
procedures; (2) an overview of BNM capabilities and the user's implementation of these 
capabilities; (3) the elements of a heliport case study; 
for preparing and running a case study; 

(4) a step-by-step tutorial 

output. Also presented, 
and (5) the interpretation of BNM Version 2.2 

in the Appendices of this document, are the following: (1) a 
discussion of the technical revisions made to several internal algorithms - primarily 
revisions which are transparent to EWM users; 
Data Base used by the ENM; 

(2) a discussion of the helicopter noise 
and (3) a summary of error messages in the BE?4. 
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PREFACE 

This document was prepared by the John A. Volpe National 
Transportation Systems Center (Volpe Center), in support of the 
Federal Aviation Administration, Office of Environment and Energy. 
It is a User's Guide for the Heliport Noise Model (HNM) Version 2.2 
computer software used to predict noise impact around heliports. 
The Version 2.2 User's Guide, prepared by the Volpe Cent;:;; 
Acoustics Facility, presents computer system requirements as 
as installation and operating procedures. HNM Version 2.2 
enhancements are also discussed. 
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APPROXIMATE CONVERSIONS TO SI UNITS 

Symbol When You Know Mulllply By To Flnd Symbol 

LENGTH 

:: 
huhe6 25.4 millimeters mm 
lee1 0.305 meters m 

2 
y=‘s 0.914 meters 
miles 1.81 kilometer6 kmm 

AREA 
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Symbol When You Know Multlply By To Flnd Symbol 

mm 
m 

L 
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meters 
meters 
kilometers 

LENGTH 
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3.28 

:::1 

AREA 

Inches 
feet 
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miles 

in 
It 
yd 
ml 

In’ 
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Y@ 
ac 
mp 

square Inches 
rqtmfe lee1 
square yards 
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square mites 

845.2 
0.093 
0.838 
0.405 
2.59 

VOLUME 

mlltimeterr squared mm’ 
meters squared 

;: meters squared 
hectares ha 
kilometers squared km* 

mm* 

;: 
ha 
km8 

miltimoters squared 0.0018 
meter8 squared 10.764 
meters rquared 1.195 
hectares 2.47 
kilometers squared 0.388 

tqmre Inches 
rquere lee; 
square yards 
naes 
square miles 

in* 
ff 
ac 
mi* 

VOLUME 

n 02 lluld ounces 29.57 miltillter8 
gal gabs 3.735 titers 
It’ cubk feet 0.028 meters cubed 
Y@ cubic yards 0.785 meters cubed 

NOTE: Votumos greater than loo0 I shall he shown ln m’. 

MASS 

ml 
I 

;: 

ml mllllitor6 0.034 lluld ouncen n ox 
I liters. 0.284 gallons gal 
rn’ meters cubed 35.7 t cubk feet It’ 
mJ meter6 cubed 1.307 cubic yards Y@ 

MASS 

E 
ounces 28.35 grams 
pOUlltlS 0.454 L 

T short tons (2OW lb) 
kilograms 

0.907 megagrams MfLt 

TEMPERATURE (exact) 

grams 
kitegrams 

OX 
lb 

megagrams 

0.035 OUfK9S 
2.202 pounds - -a- 
l.lU3 short tons (2000 lb) T 

TEMPERATURE (exact) 

‘F Fahrenheit ’ L(F-32)/9 
IemperaNre ’ or (F-32)/1.8 

ILLUMINATION 

Cal&s 
temperalure 

l C “C Celcius 
IemperaNre 

1.8C t32 Fahrenheit 
temprature 

ILLUMINATION 

k 
It 

fco1cDndte8 10.78 Iux 
loot-lnmbert8 3.428 candeldm~ 

FORCE and PRESSURE or STRESS 

I 
c&m’ 

IX 
uVm* 

lur 0.0929 foot-candler 
candelalm* 0.2919 feet-lnmtmrts 

FORCE and PRESSURE or STRESS 

k 
It 

poundkrce 
peundlorce par 
scpmre hch 

4.45 newtons N 
8.89 kilopascalr kPa 

N newtcns 0.225 
kPa kilopascals 0.145 

pCUlldfocOe 
pcnmdlorce per 
rquare Inch 

Ibf 
P6l 

SI is tha symbol lor rhe lntematlenal System of Units (Revised January 199 ‘2) 
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1. INTRODUCTION 

The Heliport Noise Model (HNM) is a computer program that is 
intended to serve as an aid in assessing the impact of helicopter 
noise in the vicinity of terminal operations. HNM Version 2.2 is 
based upon Version 4 of the Federal Aviation Administration's (FAA) 
Integrated Noise Model (INM), a similar computer program for 
assessing the impact of fixed-wing aircraft noise102. The HNM 
differs from the INM in its ability to accommodate the greater 
complexity of helicopter flight activities compared to the 
activities of fixed-wing aircraft. In addition, the HNM, unlike 
the INM, provides a menu-driven interactive mode for entry of all 
input data. The menu-driven program facilitates the preparation of 
an input data file (case study), analogous to the input file for 
the INM. Although the menu-driven program displays options for use 
with a digitizing graphic tablet, these capabilities have not been 
thoroughly tested and are therefore disabled in HNM Version 2.2. 

During October 1989, through February 1994, the John A. Volpe 
National Transportation Systems Center (Volpe Center), in support 
of the FAA, Office of Environment and Energy, developed Version 2.2 
of the HNM. Kendrick and Company of Washington, D.C., under 
contract to the FAA, developed a prototype version of the HEM's 
menu-driven front-end. This prototype is the foundation of the 
current front-end in HNM Version 2.2. 

A large majority of the User's Guide for the Version 2.2 computer 
software was reproduced from the HNM Version 1 User's Guide.3 
Section 1 of the HNM Version 2.2 User's Guide presents computer 
system requirements and installation procedures. A brief overview 
of capabilities and the user's implementation of these capabilities 
is also presented in Section I. Section 2 describes the elements 
of a heliport case study. Section 3 
for preparing a case study. 

is a step-by-step tutorial 

existing case study. 
Section 4 describes the running of an 

Version 2.2 output. 
Section 5 discusses the interpretation of HNM 
Appendix A describes the technical revisions 

made to several internal HNM algorithms - primarily revisions which 
are transparent to users. Appendices B and C, respectively, 
discuss the helicopter noise Data Base, and present a summary of 
error messages in the HNM. 

I 1.1 Background 

In the Aviation Noise Abatement Policy, November 18, 1976, the 
Secretary of Transportation and the Federal Aviation 
Administrator reiterated the responsibility of the FAA, 
established by a 1969 mandate from Congress, to reduce 
aircraft noise. This responsibility extends to promoting 
compatible 
heliports, 

land use in areas adjacent to airports and 
and providing technical and financial assistance to 

airport proprietors undertaking comprehensive noise abatement 
planning. 

The HNM, like the INM, is part of the FAA's continuing effort 
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to provide the technical means to analyze and abate aircraft 
noise. The HNM can determine both the cumulative noise 
measure for continuous contours and the cumulative noise 
measure for discrete receiver locations, required by Order 
105O.lC, "Policies and Procedures for Considering 
Environmental ImpactsIt, December 20, 1979. It can also be 
used for participation in the Airport Noise Compatibility 
Planning Programunder Federal Aviation Regulations (FAR) Part 
150. FAR Part 150 was expanded in March, 1988 to include 
heliports*. 

Heliport planners, helicopter operators, andlocalgovernments 
are encouraged to address the recurring problems,of helicopter 
noise impact. The significance of these problems is 
underscored by increased public awareness of aircraft/airport 
noise in general, and, specifically, helicopter/heliport 
noise. Technologically feasible and economically reasonable 
solutions to these problems are being developed by all of 
those involved with helicopter and heliport noise issues, both 
private and governmental. The HNM is the most sophisticated 
tool available to analyze heliport noise impacts; and it is 
part of FAA's ongoing commitment to help resolve aircraft 
noise issues. 

1.2 HNM Capabilities 

The HNM is a computer program used for determining noise 
levels near heliports. The computed noise levels are 
expressed in terms of the Day-Night Average Sound Level, 
abbreviated DNL with a metric designation of L,. The Ldn is 
a measure of the total amount of acoustic energy received at 
a given receiver location over a 24-hour period, with all 
noise received between the hours of 2200 and 0700 local time 
Itweighted" with a lo-dB penalty imposed because people are 
more sensitive to noise at night. 

The data outputs from the HNM may be presented in terms of 
equal-level WcontoursW around the heliport (see Figure 5-13). 
Contours are presented in the form of a printout of the 
contour coordinates and as a plot of the contours. The HNM 
also allows for the computation of noise levels at specific 
receiver locations in the heliport vicinity. The output from 
this type of computation is a printed "Grid Report" (see 
Figures 5-10 and 5-11). The HNM also produces a number of 
supporting reports, e.g., "Echo Reports" (see Figures 5-l 
through 5-S), to aid the user in developing an accurate 
representation of input data for the HNM. File FOR17.DAT is 
a user-accessible ASCII version of the Data Base. No 
provision is available for the user to add to, or modify, the 
existing Data Base. 

1.3 Computer System Requirements 

HNM Version 2.2 operates on an IBM Personal Computer 
(PC) -compatible platform with the following minimum 
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configuration: 

0 IBM PC-AT or compatible, Series 286 
microprocessor; 

0 3 MB of available hard disk space; 
0 540 KB of Random Access Memory (RAM) or 3 MB of 

RAM, if operating the HNM from a RAM disk, as 
discussed in Section 1.4.1 below; 

0 Math co-processor, Series 80287; 
0 Microsoft-compatible Disk Operating System (MSDOS) 

Version 3.3; and 
0 EGA color monitor. 

In addition, the CONFIG.SYS file on the PC slated for HNM 
Version 2.2 installation must contain the following lines: 
BUFFERS=30; and FILES=30. 

1.4 Installation 

The files on the HNM Version 2.2 system diskette have been 
stored in a compressed format using the PKZIP Version 1.1 
utility software [Copyright (c) 1990 PKWare, Inc.]. With the 
source drive prompt displayed on the screen, execute the 
UNPACK batch file to install HNM Version 2.2 on your PC: 

0 DNPACK <SOURCE DRIVE> <TARGET DRIVEtit 

For example, the command UNPACK A C will install, from the A 
drive, HNM Version 2.2 on the C drive in a subdirectory called 
HNM22. Note: The UNPACK batch file will, without prompting, 
overwrite the contents of subdirectory HNM22, if one exists on 
the user-specified target drive. 

1.4.1 RAM Disk Installation 

Operation of HNM Version 2.2 on a RAM disk will improve 
computation time by an estimated 5 to 15 percent, as 
compared to operating it from a hard-disk drive. 
RAMDRIVE.SYS, an installable device driver supplied with 
Microsoft-compatible DOS, allows a user to configure part 
of the PC's RAM as if it were a hard disk (i.e., a RAM 
disk, sometimes referred to as a virtual disk). The 
following is an example installation of HNM Version 2.2 
onto a RAM disk. The user is referred to the DOS manual 
and/or the manual supplied with any memory management 
software being used if difficulties should occur. 

To install RAMDRIVE.SYS for use with HNM Version 2.2, the 
following command line should be included in the 
CONFIG.SYS file: 

0 DEVICE=C:\DOS\RAMDRIVR.SYS 3000/R 
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Upon including the above command line in the CONFIG.SYS 
file, the PC must be rebooted. After rebooting, the PC 
will have a ,3 MB RAM drive located in extended memory. 
The RAM drive's logical, alphabetical drive designation 
will be one letter higher than the highest current 
physical drive on the PC (e.g., if a PC has a 5% inch A- 
drive, a 3% inch B-drive, and a hard-disk C-drive, upon 
rebooting, the RAM drive will be designated the D-drive). 
The user may now install the HNM software on the RAM 
drive by designating it as the target drive for 
installation. For example: 

0 A:\UNPAC!K A D 

The above command will automatically install the HNM from 
the A-drive onto a subdirectory (BNM22) on the RAM drive 
(i.e., in this example the D-drive). The RAM drive must 
now be logically connected to the hard drive using DOS's 
JOIN command. To accomplish this, an empty subdirectory, 
e.g., C:\RAM, must be created on the hard drive. From 
within that subdirectory execute the following command: 

0 C:\RAM\JOIN D: C: 

This will assign the RAM drive, i.e., the D-drive, to 
operate within the subdirectory C:\RAM on the hard drive. 

Note: It is extremely important to remember that each 
time the PC is reset or its power is turned off, the 
information stored on the RAM drive will be lost. As a 
result, if the BNM is run from the RAM drive, all files 
must be copied to a physical drive, e.g., a floppy drive, 
prior to powering-off the PC. 

1.5 Screen Displays for Use With the Keyboard 

The BNM includes an interactive, menu-driven input program, 
with context-sensitive help, for data entry and for 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. 

1.5.1 Selection Menus 

Figure 3-l shows the "HNM Main Menu" for Version 2.2. It 
is 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 highlighting the desired 
function and selecting ENTER. 
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1.5.2 Alphanumeric Entry Menus 

Figure 3-4 is an example of a "fill-in-the-blank" menu 
for the entry of alphanumeric data. A full-screen 
editing capability is provided. The user can move within 
a field with the up/down and left/right arrow keys. 
Many of the alphanumeric data entry screens provided by 
the HNM are similar to each other. In situations where 
this similarity could result in confusion, the function 
of the current menu is defined by a title in the top 
center of the display. The menu titles are referred to 
throughout the User's Guide. 
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2. ELEMENTS OF A HELIPORT CASE STUDY 

HNM Version 2.2 requires that user input data be entered via the 
menu-driven, interactive, graphical user interface, or using a 
commercially available text editor, as with the INM. This section 
describes the data required to produce an example case study. 
These requirements are illustrated by data for a specific case 
called "Example Heliport". "Example Heliport" is the case study 
provided with the HNM Version 2.2 distribution diskette. It is 
synonymous with the TESTCASE.INP file (see Figure 4-l). 

2.1 General Description of Heliport Case Study Elements 

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

2.1.1 
2.1.2 
2.1.3 
2.1.4 
2.1.5 
2.1.6 
2.1.7 
2.1.8 
2.1.9 
2.1.10 

Heliport Altitude and Temperature 
Heliport Definition 
Helicopter Definition and the Noise Data Base 
Helicopter Profiles 
Takeoff Profiles 
Landing Profiles 
Taxi Profiles 
Description of Takeoff Tracks and Operations 
Description of Landing Tracks and Operations 
Description of Taxi Tracks and Operations 

The minimum data required for a specific case study include 
the heliport altitude, temperature and definition; and the 
specification of at least one helicopter, including a 
description of its profile(s), track(s), and associated number 
of operations. Table 2-l presents 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 Mean Sea Level (MSL) in feet (ft), and the 
average daily heliport temperature for the period under 
consideration. If the scenario reflects a typical hot 
day, then. the average summer temperature should be 
entered. However, most scenarios will require the 
average annual temperature. The temperature-units may be 
either Fahrenheit (F), Celsius (C), or Rankine (R) as 
specified by the user. As with INM, temperature and 
altitude are used to compute an atmospheric acoustic 
impedance correction. 

2.1.2 Heliport Definition 

The definition of the helipads and the boundaries of the 
heliport establish the heliport geometry and its 
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TABLE 2-l: HNM OPERATING MODE DATA FOR PROFILE AND TRACK 
sEGmm (UNDERLINE bmuw OPERATOR INpuT) 

Notes : 
11) CR meal%* calculated Prcm Track. 
(2) Initial value* at beginning of l gment are ending values of prior a-t. 
(3) DXP means Default, aad IAS-kt maa Indicated Air Spce’J in Knots. 
(4) DXP.P mmans Default is Prior Definition. 
(5) CFPT pcaam calculated Prca Profile aad Track. 
(6) Nh means Not Applicable. 
(7) EnaN will utend lam cruima segment 2 nautical miles beyond ite rtartimg point ulese otberri~c defined for departures. and 

similarly beyond ending point for arrivals. 
(8) Mditiorul data that met k comidcred in defining an appropriate profile-track -41 for any specific case. 

relationship to the surrounding area. First, the user 
must define a Cartesian coordinate system with which to 
describe the heliport. The units for distance can be 
specified in feet (ft), meters (m), or international 
nautical miles (nm), i.e., 6,076.12 ft. The positive X 
and Y-axes must run true west-to-east and true south-to- 
north, respectively, as on a typical map. The placement 
of the origin point (0,O) is arbitrary. 

After selection of the origin, the user may employ simple 
trigonometric techniques or a graph paper overlay to 
determine the X- and Y-values of the helipads and the 
points on the heliport boundary. Figure 2-l presents the 
coordinate system with the positive Y- axis.pointing 
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TRUE NORTH 

TOUCHDOWN 

FIGURE 21: HNM COORDINATE SYSTEM 
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towards true 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. 

In addition, although the user has the selectability to 
characterize the terrain over which sound propagates as 
either hard or soft, the HNM Data Base currently contains 
data for propagation over soft terrain only. 
Consequently, hard is not a valid selection and the user 
will be notified as such. Examples of soft surfaces 
include grass-covered terrain and wooded areas. 

2.1.3 Helicopter Definition and the Noise Data Base 

At least one helicopter type must be selected from the 
HNM Data Base for each case study. Along with each 
helicopter type, a nominal value for its main rotor RPM 
is presented in the Data Base. This value may be changed 
by the user, as appropriate. Table 2-2 is a summary of 
the helicopters in the HNM Version 2.2 Data Base. The 
table also gives the maximum weight of each helicopter. 
A helicopter is selected by its name as listed in this 
table or from the "Helicopter Selection Menu" of the 
interactive data-entry program (see Section 3.3). 

The HNM Data Base contains noise data sets for seven 
operating modes: four for essentially stationary 
operations and three for moving operations. The noise 
data for the four stationary modes are as follows: 

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 noise data for the stationary modes consist of tables 
of A-weighted Sound Exposure Levels (SEL) at eight 
distances ranging from 200 to 10,000 ft. Static 
directivity is accounted for by a set of coefficients 
which were derived from measured data. 

The noise data for the three moving operations are as 
follows: 

TO - 
APPR - 
LFLO - 

Takeoff 
Approach for Landing 
Level Flyover 

The noise data for the moving modes consist of tables of 
A-weighted Sound Exposure Levels (SEL) at eight distances 
ranging from 200 to 10,000 ft. To account for in-flight 
directionality, three sets of SEL data at each of the 
above eight distances are included (i.e., left,' center, 
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TABLE 2-2: HELICOPTERS STORED IN THE HNM DATA BASE 

Description 

21** BK117 Boelkow BK-117 

l Indicates no data in Data Base. 
l . Indicates directivity data only in Data Base. 
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and right). The left and right data are corrected to 
elevation angles of 45 degrees. The center data are for 
an elevation angle of 90 degrees. 

For level flyovers, the data are given for a single 
typical speed. Values of SEL at other speeds are 
computed in the HNM using constants stored in the first 
three positions of the LFLO data table. 

Appendix B contains a complete description of the HNM 
Version 2.2 Data Base. Note that the HNM, unlike the 
INM, does not provide for insertion of alternative noise 
data. 

2.1.4 Heiicopter Profiles 

The three types of profiles used in the HNM are as 
follows: 

l Takeoff Profiles 
0 Landing Profiles 
0 Taxi Profiles 

For examples of these profiles see Figures 2-2 and 2-3. 

Since there are many ways to operate a helicopter, it is 
not feasible to incorporate a number of standard profiles 
in the HNM . Rather, it is necessary that the ENM use 
profiles appropriate to each specific helicopter type as 
it operates at a heliport. Since entry of profile data 
is a regular requirement in the use of the HNM, the 
menu-driven screens significantly assist the user. 

For each segment of a helicopter profile,, the user will 
be required to provide the following four items: 

0 Operating mode (thrust name). 

0 Ground distance of the point from start of the 
operation in user specified units (ft, m or nm). 

0 Altitude in ft above the heliport. 

0 The velocity in knots (kt) at the point or, for 
static operations, duration in seconds of the 
operation at the point. 

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

Figure 2-4 is a flow chart which can accommodate the 
elements of several possible takeoff procedures. 
Specific procedures may skip some of these elements or 
add additional elements, as appropriate. 

There are a total of 13 helicopter operating modes 
available in the HNM. Of these, nine modes may be 
appropriate for use in takeoff profiles (See Table 2-3). 
Table 2-4 contains a takeoff profile for UIExample 
HeliportUU. It contains nine profile points which define 
eight profile segments and five operating modes, i.e., 
thrusts. At, the last point, Point 9 in Table 2-4, no 
value of thrust is necessary. 

For static operations not involving horizontal movement, 
the duration entered at a point is the duration of the 
operation initiated at the point. For example, for Point 
1 at a distance of zero ft, thirty seconds is the 
duration of the operation at HIGE thrust. For Point 6 at 
a distance of 562 ft from the helipad and an altitude of 
30 ft, the velocity is 60 kt, and it resulted from the 
acceleration of the previous segment. 

2.1.6 Landing Profiles 

Figure 2-5 is a flow chart which can accommodate the 
elements of several possible landing procedures. 
Specific procedures 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 a landing 
profile for "Example Heliport". It contains seven 
profile points which define six segments. At the last 
point, Point 7 in Table 2-6, no value of thrust is 
necessary. 

For static operations not involving horizontal movement, 
the duration entered at a point is the duration of the 
operation initiated at the point. For example, for Point 
5 at a distance of zero ft and an altitude of three ft, 
three seconds is the duration of the operation at HIGE 
thrust. For Point 3 at a distance of 4,819 ft from the 
landing helipad and an altitude of 1,000 ft, 60 kt is the 
velocity, resulting from the deceleration of the previous 
segment. 
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TABLE 2-3: OPERATING MODES AND THRUST NAMES USED 
FOR TAKEOFF PROFILES 

Operating Mode 

Ground Idle 

Flight Idle 

Default Thrust Name 
in the Data Base 

.- 
Thrust 

Name 

I GIDLE GIDLE 

I FIDLE FIDLE 

HIGE 

HOGE 

HIGE/HOGE** 

TO 

TO 

TO 

LFLO 

TABLE 2-4: TAKEOFF PROFILE FOR "EXAMPLE HELIPORT" 

Velocity 
Description' Distance Altitude Duration 

(ft) (ft) IAS or SEC ThKst 

1. Startup and Idle 0 0 30 (SEC) HIGE 

I *- Flight Idle Checks I 0 i----- 0 T ~~~~ 30 GEC) I HIGE I 
I 3. Vertical Ascent to 

I 
0 

I 
0 3 (SEC) VASC 

15 ft. and Hover I 

4. Horizontal Accel. 
I 

0 15 
to 30 kt (0.2g) I 

16 (kt) ACLH 
I 

I 5. Climb to 60 kt and at Accel. 30 ft. I 100 I 15 I 30 (kt) I ACLH I 

6. Climb at 1,700 562 30 60 (kt) - TO 
ft./min. 

I 
7. Accel. to Cruise 

8. Begin Cruise 

9. End of Cruise 99,999 
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2-12 



TABLE 2-5: OPERATING MODES AND THRUST NAMES USED 
FOR LANDING PROFILES 

* Tlu2 Mta &me im designed to provide offmet umatmtm to a413 to the default noiae curve. 
In ehc Mta Ewe. them caatanta are zero rrntil acpxrimeatally Qfiacd. 

TABLE 2-6: LANDING PROFILE FOR "EXAMPLE HELIPORT" 

I 

Description' 
I 

Distance 
(ft) 

I 1. Cruise I 99,998 

1 2. Decel. to Approach 10,535 

I 3. 6O Descent to 
I 

4,819 
500 ft. 

4. 9* Decel. Descent I 3,062 

5. Hover and Vertical 0 
Descent 

6. Ground Idle 0 

7. stop 0 

Altitude 
(ft.1 

Velocity 
Duration 

IAS (kt) or SEC Th:st 

1,000 I 100 (kt) I LFLO 

1,000 I 100 (kt) I DCL?l 

1,000 
I 

60 (kt) 
I 

APPR 

500 I 60 (kt) I DCLD 

3 
I 

3 (SEC) 
.I 

HIGE 

0 60 '(SEC) HIGE 

0 0 

2.1.7 Taxi Profiles 

Figure 2-6 is a flow chart which can accommodate the 
elements of several possible taxi procedures. MY 
specific procedure may omit elements or add additional 
elements, as appropriate. 

All 13 helicopter operating modes identified in Tables 2- 
3 and 2-5 are appropriate for use in taxi profiles. 
Table 2-7 contains a taxi profile for "Example Heliport". 
It contains eight profile points which define six 
segments. The constant-velocity segment for the initial 
phase, i.e., the l'takeoffV' portion of the taxi operation, 
is combined with the constant-velocity segment for the 
termination phase, i.e., the lllandingll portion of the 
taxi operation. 
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TABLE 2-7: PROFILE OF TAXI FROM THE 
TAKEOFF/LANDING PAD TO THE PARKING 
PAD FOR "EXAMPLE HELIPORT"* 

I I I I I Velocity 

I Description I Distance 
I 

Altitude 
I 

Duration 
(ft) (ft) IAS or SEC I ThEst 

3. Ground Idle 0 0 60 (SEC) GIDLE 

4. stop 0 0 0 

. Ihis example is for an operation in which the helicopter: (1) starts from the 
takeoff/landing pad, move8 to the parking pad, sits don, and stops; (2) starts 
fmm the parking gad and povcs to the t&eoff/lmding pad; or 0) -11 fmm Pad to pd. 

. . The iSM ccmbines two constant velocity .-or. into . mingle taxi segment with a length 
specified by the operator in the track definition. lie ~5Z80° ft ia ignored. 

For each of the defined points, the distance, altitude, 
velocity, and thrust are the values at that point. Note 
that on both the "takeoff" and 811andingt1 portions of the 
taxi operation no thrust value is necessary for the last 
point of the profile. For static operations not 
involving horizontal movement, the duration entered at a 
point is the duration of the operation initiated at the 
point. For example, for Point 1 of the takeoff portion, 
at a distance and altitude of zero ft, 60 seconds is the 
duration of the operation at GIDLE thrust. 

Note that the FIDLE 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 is used. This distinction is made automatically by 
the I3NM. 

2.1.8 Description of Takeoff Tracks and Operations 

A takeoff track definition consists of all information 
needed to model a flight 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 
for only one type of operation: takeoff, landing, or 
taxi. Ordinarily, each helipad will be associated with 
several tracks for each type of operation. The user is 
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encouraged to use a unique name for each track in the 
case study. 

A track consists of up to 16 segments which must 
alternately be straight and curved. The initial and 
final segments must always be straight. The heading of 
the initial straight segment must be specified. 
Subsequent straight segments can be defined simply by 
their length in user-specified units. A curved segment 
requires three entries: (1) the turn, to the left or 
right; (2) the turn angle or a heading; and (3) the 
radius of the turn. 

Takeoff tracks are defined as a departing helicopter 
flies, with the first segment beginning at the helipad. 
Figure 2-7 presents a sample takeoff track for TDl of 
"Example Heliport". 

The user must provide the heading of the helicopter for 
any static operation at the helipad. This information is 
used in the computation of the directional 
characteristics of the static operating modes. Data Base 
2 provides for uniform directivity in all directions for 
the helicopters without directional emission data. 

Takeoff operations describe the type, magnitude, and 
arrangement of takeoff activity at a heliport. The input 
consists of the average number of daytime and nighttime 
takeoffs per day on each track. Daytime is the period 
between 0700 and 2200 hours local time; nighttime is 
between 2200 and 0700 hours local time. The 
specification of the time-of-day is an important factor 
in the computation of Day-Night Average Sound Level, 
which is the measure of cumulative noise in the HNM. The 
contribution of each nighttime operation 'to total noise 
exposure is ten times the contribution of each daytime 
operation. The preparation of operations data is based 
on knowledge of schedule, demand, track utilization, air 
traffic control procedures , and helipad and track layout. 

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 description of 
the operations on that track. Each operation description 
gives the helicopter type-name, and the number of daytime 
and nighttime takeoffs for that helicopter on that 
particular track. Table 2-8 contains takeoff operations 
by frequency for "Example Heliport". 
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TABLE 2-8: ANNUAL AVERAGE 
OPERATIONS AT 

DAILY TAKEOFi 
"EXAMPLE HELIPORT" 

sikorey S-76 m3 TS76 6 0 33 33 

2.1.9 Deqcription of Landing Tracks and Operations 

A 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 
associated with a particular helipad and can be used only 
for one type of operation: takeoff, landing, or taxi. 
Ordinarily, each helipad will be associated with several 
tracks for each type of operation. The user is 
encouraged to use a unique name for each track in the 
case study. 

A track is made up of up to 16 segments which must 
alternately be straight and curved. The initial and 
final segments must always be straight. The heading of 
the initial straight segment must be specified. 
Subsequent straight segments can be defined simply by 
their length in user-specified units. A curved segment 
requires three entries: (1) the turn, to the left or 
right; (2) the turn angle or a heading; and (3) the 
radius of the turn. 

Landing tracks are defined as an arriving helicopter 
flies, with the last segment ending at the helipad. 
Figure 2-8 presents a sample landing track, TA4, for 
f1Example Heliportff . 

The user must provide the heading of the helicopter for 
any static operations at the helipad. This information 
is used in the computation of the directional 
characteristics of the static operating modes. Data Base 
2 provides for uniform directivity in all- directions for 
the helicopters without directional emission data. 

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, air traffic control procedures, and the helipad 
and track layout. 

2-18 



MAGNETIC 
NORTH (M) TRUE 

m’ 
NORTH 

“\ \ \ \ \ \ 
A\ 

TURN RADk / 
i 

FIGURE 2-8: ILLUSTRATION OF A LANDING TRACK AT “EXAMPLE HELIPORT” 

2-19 



Landing operations are described for the HNM by frequency 
of operations in daytime and nighttime. Each 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 2-9 contains landing operations by frequency for 
ffExample Heliport". 

TABLE 2-9: ANNUAL AVERAGE DAILY LANDING 
OPERATIONS AT “EXAMPLE HELIPORT" 

2.1.10 Description of Taxi Tracks and Operations 

Taxi tracks are described with 
beginning at a helipad, or parking - . 

the first segment 
pad, as appropriate, 

and the final segment ending at a parking pad or helipad. 
The track is defined as the taxi would be performed. The 
user must provide the heading of the initial segment and 
the X- and Y-coordinates of the taxi track's termination 
point (i.e., final location). Figure 2-9 presents a 
sample taxi track, TXl, for lfExample Heliportff. 

The user must provide the heading of the.helicopter for 
any static operations at the helipad or parking pad. 
This information will be used to compute the directional 
characteristics of several of the static operating modes. 
Data Base 2 provides for uniform directivity in all 
directions for the helicopters without directional 
emission data. 

Taxi operations describe the type, magnitude, and 
arrangement of taxi activity at a heliport. The input 
consists of the average number of daytime and nighttime 
taxi operations per day on each track. The preparation 
of operations data is based on knowledge of schedule, 
demand, air traffic control procedures, and 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 operations on that track. 
Each operation description gives the helicopter type- 
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name, and the number of daytime and nighttime taxi 
operations for that helicopter on that particular track. 
Table 2-10 contains taxi operations by frequency for 
"Example Heliportff . 

TABLE 2-10: ANNUAL AVERAGE DAILY TAXI OPHRATIONS 
AT "EXAMPLE HELIPORT" 

2.2 Description of Vacantple Heliport" 

A hypothetical heliport, together with its tracks and 
operations, has been developed to serve as an example for the 
HNM user. The heliport is named ffExample Heliportff. It is 
the basis for the 
this User's Guide. 

Figure 2-10 shows 
heliport contains 
helicopter types. 
are two principal 
heliport. 

sample input and output data-contained in 

the layout of "Example Heliportff . The 
a touchdown helipad that is used by two 
A parking position is also shown. There 
arrival and departure corridors for the 

The following define ffExample HeliportVf and its operations for 
an 

0 

0 

0 

0 

0 

0 

0 

assessment of its potential noise impact. 

Heliport elevation is 0 ft MSL. 

Annual average ambient temperature near the surface is 
59OF. 

The touchdown helipad and the parking position shown in 
Figure 2-10 are utilized at the "Example Heliportff. 

There are four takeoff tracks, four landing tracks, and 
two taxi tracks, as illustrated in Figure 2-11. 

Two helicopter types, a Sikorsky S-76 and an Augusta A- 
109, operate at the heliport on a regular basis. 

The number of operations of each helicopter on each track 
are given in Tables 2-8, 2-9, and 2-10. 

The landing, takeoff, and taxi profiles for both 
helicopters are described in Tables 2-4, 2-6, and 2-7. 
Note: These profiles are hypothetical and should not be 
assumed to be applicable to an actual heliport case. 

0 The ground surface is acoustically soft. 
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3. PROGRAM START-UP AND PREPARING CASE INPUTS 

This section describes HNM Version 2.2 start-up and heliport 
case study preparation. Case preparation is presented in a 
concise step-by-step fashion and is accompanied by HNM screen 
examples. 

3.1 System Start-Up: The %NM Main Menu" 

The Heliport Noise Model Version 2.2 is executed by typing 
HNMRUN from within the HNM22 subdirectory. 

0 c:\%Nx22\IimJlRti 

Initially the 9INM Title Screen" is displayed. Selecting any 
key will then bring up the ttHNM Main Menu", Figure 3-1. The 
user may scroll through the available options within this menu 
and all subsequent menus described herein using the up/down 
and left/right arrow keys. From within the "HNM Main Menu" 
and all other menus context-sensitive help is available to the 
user by selecting rFI". 

With the "HNM Main Menu" displayed on the screen the user has 
the following four options: 

Case Selection: A case must be selected before a user 
can edit/load a case study. The "Case Selection" option 
must be chosen and either an existing or a new case study 
should be selected (see Section 3.2). 

Edit/Load Case: Executing the llEdit/Load Case" option 
allows the user to edit HNM input parameters, (e.g., 
Setup, Pad/Parking Place, Helicopters, etc.) and to load 
the edited case for processing (see Section 3.3). 

Process Case: The llProcess Case" option executes the 
HNM's INPUT, FLIGHT"and COMPUTE modules for a user- 
specified input case, (i.e., a user-specified case that 
has been prepared and saved using the "Edit/Load" option) 
(see Section 3.4). 

Plot Case: This menu option executes the HNMPLOT module 
to plot the noise contour for the processed case (see 
Section 3.5). 

The above options from the "HNM Main Menu" are discussed in 
further detail in the following sections. 
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FIGURE 3-l: HNMMAINMENU 

3.2 Case Selection 

Upon selecting this option, the "Case File Selection Menu" 
will be displayed on the screen (Figure 3-2). The user has 
the option to: (1) select an existing case study; or (2) 
create a new study from scratch or use an existing case as a 
model. 

To select an existing case study, move the cursor to the 
desired filename and select "ENTER" and aF1O1t. A small window 
will appear on the display to verify the selection. Select 
llFIOV1 to continue with the selected case which will be saved 
under its displayed name. To create a new case using the 
selected case as a model, type a new "Save Case File" name and 
select IIFIOV1 . Upon selecting "FlOl@, the data in the user- 
specified file is loaded into memory, and the "HNM Main Menu" 
will again be displayed. Note: The "Save Case File" name 
must be changed if the user does not want to overwrite the 
original file. 

To create a new case study from scratch select I1FlO11 with the 
"Case File Selection Menu" displayed. A small window appears 
and the "Load Case File" name and "Save Case File" name 
entries will be blank. Enter a filename for the "Save Case 
File" and select lIF1O1l. Any valid DOS filename (up to eight 
characters, optionally followed by a one-to-three character 
extension) can be used. A new case study is created using 
default values under the selected "Save Case File" name. 
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FIGURE 3-2: CASE FILE SELECTION MEWU 

3.3 Edit/Load Case 

Upon selecting this option, the "Data Entry Menu" will be 
displayed on the screen (Figure 3-3). All data entry steps 
begin and end with this menu. These steps are shown in two 
categories: 
"Tablet Entridsl) 

"Keyboard Entries" on the left; and (2) . )I on the right. As mentioned earlier in 
Section 1, the "Tablet Entry" option has been disabled. To 
make a selection from the "Data Entry Menu", highlight the 
desired function and select "ENTER". In general, data entry 
should proceed in the order in which the steps are shown in 
the menu. Upon completion select nF1Ont to save the input file 
with a . INP filename extension and the case file with a .ENT 
extension. 

The user has the following data entry options: 

SetuD: The "Setup Menu" (Figure 3-4) allows the user to 
change heliport parameters and units definition. This 
menu is used to enter information identifying the case 
and the heliport under study, including: (1) Title - any 
descriptive name up to 67 characters; (2) Heliport Name - 
any descriptive name up to 35 characters; (3) Altitude 
Above Mean Sea Level (MSL); (4) Temperature in Centigrade 
(C), Fahrenheit (F), or Rankine (R) degrees; (5) Surface 
Type (i.e., hard or soft - currently soft is the only 
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mm 
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Taxi Tracks 

FIGURE 3-3: DATA ENTRY MENU 

Setup 
Selected Case:TESTCKSE 

Example Heliport 
Heliport Name 

altitude CFt> 0 
Tenperature 59 Scale Fahrenheit 
Surface Type Soft 

Knits Definition 

F Pads F Takeoff Profiles F Takeoff Tracks 
F Grid F Approach Profiles F Approach Tracks 
F Contour F Taxi Profiles F Taxi Tracks 

Select Units Definitions for ground distances 
F - Feet tl - tleters I - International Nautical Hiles 

Space Toggles Selection <Units, Surface Types and Tenperature Scale> 
Note: All units converted to feet uhen graphi;,tzb$t input is selected. 
Fl - Help Fl9 - Continue Esc - Exit -D - Field tlouenent 

FIGURE 3-4: SETUP MENU 
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valid selection); and (6) Units definition in ft, m or 
nm. 

Upon completion, enter sF1O1t to save or aESC1t to exit 
without saving. 

Pad/Parkins Place: The "Helipad Definition Menu" (Figure 
3-5) allows the user to define Pad/Parking identification 
names and X-,Y-coordinates of the pads in feet. 

Helipad and parking locations are defined by first 
entering an identifier, up to three letters/characters in 
combination, e.g., PO1 and PPl, for each helipad and 
parking location. The X- and Y-coordinates should then 
be entered. Normally the helipad (or main helipad, if 
there is more than one at the heliport) is assigned the 
coordinates (0,O); the other helipads are assigned 
coordinates relative to that point. 

Upon completion, enter rF1Ovl to save or l(ESC1l to exit 
without saving. 

HelicoDters: The "Helicopter Selection Menu" (Figure 3-6) 
allows the user to identify specific helicopters for 
processing. With this menu displayed, the "Space Bar" is 
used to select/deselect any number of helicopters from 
the list. A helicopter is selected when it is 
highlighted in yellow. Nominal rotor RPM values are 
also displayed for each helicopter. They may be modified 
as appropriate. If a helicopter is deselected, all other 
entries relating to that helicopter will be erased. 

Note: At least one helicopter must be selected for HNM 
computations to be performed. The following helicopters, 
although listed as available choices, do not have 
acoustic data in the Data Base and cannot be selected for 
processing: S64, B47, BK117, H300C, 'and R22HP. 

Takeoff: The "Takeoff Flight Menu" (Figure 3-7) has 
three sub-menus which allow for the editing of takeoff 
tracks, profiles, and operations. Selection of these 
items from the menu is described further in Section 3.3.1 
below. 

ADDroach: The "Approach Flight Menu" is- identical to 
takeoffs (see Figure 3-7 and Section 3.3.1 below). 

Taxi: With one exception, the "Taxi Flight Menu" is 
identical to takeoffs (see Figure 3-7 and Section 3.3.1 
below). The exception is as follows: For proper 
processing of taxi tracks, the geometric sum of the 
straight and curved sections must equal the "Final 
Location". The aF311 option facilitates the adjustment of 
segment definition to match the "Final Locationll by 
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Helicopter Selection 
Selected Case: TESTCASE 

Helicopter Rotor Helicopter Rotor 
Wane Description RPH Nane Description RPll 

B212 BELL 212 <UH-IN> 324 S61 SIKORSKY S-6I<CH-3A) 283 
S64 SIKORSKY S-64<CH54B> 186 CH47D BOEING UERTOL CH-47D 225 
H588D HUGHES 588D 492 BOI85 BOELKOU BO-185 424 
B47G BELL 476 378 SA338J FIEROSPATIALE SA-338J 265 
B286L BELL 286L 394 we9 AGUSTA A-189 385 
SA34IG AEROSPATIALE SA-341G 378 H3eec HUGHES 3eec 471 
S65 SIKORSKY S-65<CH-53) 8 s7e SIKORSKY S-78<lJH68A) 285 
S76 SIKORSKY S-76 293 SA365N AEROSPgTIbLE SCI-365N 365 
Sfi355F AEROSPATIgLE SCI-355F 394 Sfi358D AEROSPATIALE Sg-358D 386 
B222 BELL 222 348 R22HP ROBINSON R22HP 538 
BKI17 BOELKOU BK-II7 391 

Select Helicopters to be used for this Case. 
Selected Helicopters are displayed in Yellou 

FI-Help FI8-Continue Esc-Exit tl*+u-Field Nouenent Space-Select 
-.- I I 

FIGURE 3-6: HELICOPTER SELECTION MENU 
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Profiles 

Operations 

.I 

FIGURE 3-7: TAKEOFF FLIGHT MENU 

computing the geometric sum of the given straight and 
curved sections. 

Processes: The ltProcess Menu" (Figure 3-8) has two sub- 
menus, the "Grid Definition Menu" (Figure 3-9) and the 
llContour Definition Menu" (Figure 3-10). From the 
tlProcess Menu" selecting "Grid Reports 
to define specific grid points, i.e., 

II allows the user 
receiver locations, 

for noise computations. Selecting WContour Definition" 
allows the user to define specific contour level(s) and 
plot window limits. 

Q&d ReDOrtS : A grid analysis determines the noise 
levels for the L, noise metric at specified points 
on a grid, i.e., receiver locations, around the 
heliport area. The actual grid is defined by three 
entries in the "Grid Definition Menu": 

(1) The offset coordinates represent the first 
point of a grid of point(s) beginning in the 
lower left-hand corner of the grid. 

(2) The increment is the distance between points 
in the X- and Y-direction. 

(3) Values are the number of points making up the 
grid in the X- and Y-directions. The actual 
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FIGURE 3-9: GRID DEFINITION MENU 
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Contour Definition 
Selected Case:TESTCASE 

Contour Name: m 
Contour Levels <dB>: 

68.8 65.8 78.8 8.8 8.8 
8.8 8.8 e.e 8.8 8.8 

Tolerance: I.8 Number of Refinenents: 4 

Uindou Coordinates <Feet>: 
Louer Left - X -2888.8 - Y -2888.8 
Upper Right- X 2eee.e - y 2888.8 

Print Report Y Contour Plot Y 

Contour Plot Infomation <Feet>: 

Paper Size < X -: 8.5 Y- ii.8 
Plot Scale ieee. e 
Plot Origin X - 8.8 Y- 8.8 
<8.8 , 8.8 places the origin at the center.> 

FI-Help FI8-Continue Esc-Exit tl*cd-Field Nouenent Space-Toggle 
I' 

:- .= 
I 

FIGURE 3-10: CONTOUR DEFINITION MENU 

number of points in the grid is the product of 
the number of X-values and the number of Y- 
values. The user should enter 1 for both the 
X- and Y-values to define a grid with a single 
point. 

The normal output from the grid analysis is a 
"Standard Grid Analysis ReportI' (See Section 5). 
In addition to this report, the user may elect to 
receive a "Detailed Grid Analysis Report," of up to 
20 points, i.e., receiver locations. Any number of 
grid analyses may be requested in one execution. 

Contour Definition: A contour analysis determines 
a recursively subdivided grid of points from which 
contours of selected values of L, may be extracted 
in the area around the heliport. For example, if 
the user defines a contour value of 75 dB, the area 
enclosed by the contour will have an L, at or above 
75 dB. The user must specify at least one level. 
Contour files are saved with a filename extension 
of .F33 added to the case name and may be retrieved 
during subsequent use of the HNM. 

The user may also specify a contour value 
11Tolerancet8, i.e., the measure of smoothness.of the 
contour line(s). Tolerance in dB indicates the 
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section of the heliport noise surface which will 
require more detailed computations. The default 
tolerance is 2 1 dB, and the user may change this 
to any desired value. If, for'example, 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 point will be subdivided 
further to produce more points at which to compute 
noise levels. Smaller tolerances result in 
additional computations and may greatly increase1 
the HNM's run-time. 

"Number of RefinementstU determines the distance 
between receiver locations based on the measurement 
window selected. A higher refinement means closer 
spacing and yields smoother, more precise contours.' 
Higher refinement levels also increase computation 
time. Refinement can be set from three to seven. 

The user can also specify the rectangular area,i 
i.e., "Window Coordinates", within which the' 
contour computations are 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 is selected. A window with 4,000 ft 
sides centered around the origin is recommended. 

The user may select one or two types of reports 
from the I'Contour Definition Menu". The "Print 
Report" option generates a tabulation of the points 
which define the contours. The llContour Plot" 
option generates a graphic plot of the contours. 

The "Contour Plot Information" option allows 
additional user input. The user may specify the 
paper X-axis and Y-axis lengths, the plot scale, 
and plot origin point. The X-axis length is the 
size of the paper along the X-axis. Similarly, the 
Y-axis length is the size of the paper along the 
Y-axis; the default size is 8.5 by 11 in. The plot 
scale is in ft per inch, and defaults to 1000 ft 
per inch. The plot origin position (X,Y) in inches 
relative to the lower left-hand corner of the paper 
is entered. If no origin is specified, the center 
of the paper is selected as the origin. 

Echo ReDOrtS: The "Echo Reports m option allows the user 
to reproduce specific input information so that 
correctness can be verified. With the "Echo Reports 
Menu" displayed, the "Space Bar" is used to 
select/deselect specific reports. 
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3.3.1 Takeoff/Approach/Taxi Flight Menu 

The HNM requires information about helicopter takeoff, 
approach, and/or taxi activities at the heliport. In 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 the helicopters 
selected. This is a relatively involved process for a busy 
heliport, but the HNM allows the information to be entered in 
a straightforward and systematic way. The entry of data on 
takeoff activities is described in this section. The entry of 
data on approach and taxi activities is essentially identical; 
the one exception for taxi is noted in Section 3.3 above. 

Tracks: The "Takeoff Track Selection Menu" (Figure 3-11) 
allows the user to define helicopter takeoff tracks or 
select existing tracks for editing. To define a new 
track the user must first select ltF3*' to add a track; 
similarly, the user may delete an existing track by 
selecting ltF4". Note: If a track to be deleted is 
already specified in the "Operations Menu", the 

,operations must first be deleted from the track. 

To edit a new or previously existing track the track 
should be highlighted and "ENTER" should be selected. 
Once the track is selected the "Takeoff Track Segment 
Definition Menu" is displayed (Figure 3-12). When 
entering segment information, certain rules are enforced 
before the data can be saved: 

(1) 

(2) 

(3) 

A takeoff 

The track must start and end with a straight 
segment having a length greater than zero. 

The heading of the initial straight segment 
must be specified. 

If a curve segment is 
heading/angle between 
than zero. 

specified, the change in 
segments must be greater 

ground track must start at a designated helipad 
with a straight segment and an initial heading. User- 
specified curved and straight segments can then follow. 
Straight segments are defined simply by their length in 
user-specified units. A curved segment requires three 
entries: (1) the turn, to the left or right; (2) the 
turn angle or a heading; and (3) the radius of the turn. 

Upon completion, enter lIF1O1l to save or I(ESC" to exit 
without saving. 
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td2 td3 td4 

J- 
FIGURE 3-11: TAKEOFF TRACK SELECTION MENU 

Strai 
Curve 
Strai 
Curve 
Strai 
Curve 
Strai 
Curve 
Strai 
Curve 
Strai 
Curue 
Strai 
Curue 
Strai 

Takeoff Track Segment Definition 
Selected Case: TESTCASE 

Track:m Pad: Pal Initial Heading 385 <Deg.> 

,ht:288 
.:Right 
,ht:9999 . 
Iit: e 
.: 
,ht:e 
.: 
,ht:e 
,: 
tht:e 

iht: 8 
I: 
rht:e 

<Ft.> 
98 <Deg.> Heading Radius:688 <Ft.> 

<Ft.> 
8 chg.) Radius:8 <Ft.> 

<Ft.> 
8 <Deg.> Radius:8 <Ft. > 

<Ft. > 
8 <Deg.> Radius:8 <Ft.> 

<Ft.> 
8 <Deg.> Radius:8 <Ft.> 

<Ft.> 
Cl <Deg.> Radius:8 <Ft.>‘ 

<Ft.> 
8 <Deg.> Radius:9 <Ft. > 

<Ft.> 

FI-Help FIC+Saue/Continue Esc-Exit t$++d-Field the Space-Toggle 

FIGURE 3-12: TAKEOFF TRACK SEGMENT DEFINITION MENU 
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Profiles: After selecting tlProfilestl from the "Takeoff 
Flight Menu", the "Takeoff Profile Helicopter Selection 
Menu" is displayed (Figure 3-13). The user should 
highlight the desired helicopter and select "ENTER". The 
"Takeoff Profile Selection Menu" is displayed (Figure 3- 
14) and a list of applicable profiles is given for the 
helicopter. To add a new profile the user must first 
select tIF3tl; similarly, the user may delete an existing 
profile by selecting sF4tl. Note: If a profile to be 
deleted is already specified in the "Operations Menu", 
the operations must first be deleted. 

To edit a new or previously existing profile it should be 
highlighted and "ENTERI' should be selected. Once the 
profile is selected, the "Takeoff Profile Definition 
Menu" is displayed (Figure 3-15). When entering profile 
information, certain rules are enforced before the data 
can be saved: 

(1) BLANKS and VOID are not valid for 
l'Model@. 

(2) "Duration/Speed (I must be greater than zero. 

(3a) Takeoff: At least three segments must be 
specified; and distances and altitudes must be 
in ascending order. 

(3b) ADDroach: At least three segments must be 
specified; and distances and altitudes must be 
in descending order. 

(3~) Taxi: At least three takeoff and three 
approach segments must be specified; and they 
must be connected by a common 5288 ft segment. 

For each segment of a helicopter profile, the user will 
be required to provide the following four items: (1) 
operating mode (thrust name); (2) ground distance of the 
point from start of the operation in user specified units 
(ft, m or nm); (3) altitude in ft above the heliport; and 
(4) the velocity in knots (kt) at the point or, for 
static operations, duration in seconds of the operation 
at the point. 

Upon completion, enter rF1Ol to save or llESC1l to exit 
without saving. 

ODeratio=: After selecting operations, the "Takeoff 
Operations Definition Menu" is displayed (Figure 3-16). 
An operation is defined by selecting a "Helicopter", 
llTracklt, "Profile", and the number of "Operations" during 
either the day (0700 to 2200 hours local time) or night 
(2200 to 0700 hours local time). When the cursor,is on 
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FIGURE 3-13: TAKEOFF PROFILE HELICOPTER SELECTION MENU 

Selected Case: TESTCRSE 

Helicopter : AI99 - ffilJSTA fide9 

m 

FIGURE 3-14: TAKEOFF PROFILE SELECTION MENU 
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Takeoff Profile Definition 
Selected Case:TESTCASE 

Helicopter:ClIeS QGUSTA Wig9 Profile:= 

Node Distance Altitude 

HIGE 
HIGE 
lmsc 
CICLH 
WLC 
To 
TO 

LFLO 

8.88 8.68 
8.88 8.88 
e.ee 8.88 
8.88 IS.88 

lee. 88 IS.88 
562.88 38.88 

4832.88 ieee. 88 
6786.08 . ieee. 88 

99999.08 ieee. 88 
8.08 8.88 
8.88 8.88 
8.88 8.88 
8.88 8.88 
8.88 8.88 

'I-Help F4-Delete Fig-SaueHContinue Em-Exit t&*4-Field Noue Space-Togglr 

Duration/Speed 

38.88 <Sec. > 
38.88 <Sec. > 
3.88 <Sec.> 

16.88 ats. > 
38.88 <its. > 
68.98 aas.> 
68.88 <Kts. > 

lee. 88 <Kts. > 
lee. 88 ats. > 

8.88 <Kts.> 
8.88 am ) 
8.88 <Kts.> 
8.88 <Kts.> 
8.88 ats. > 

I 

FIGURE 3-15: TAKEOFF PROFILE DEFINITION MENU 

. . --.- 
Takeoff Operations Definition 

Selected Case: TESTCASE 
Helicopter Track Profile Operations Heading 

Day Night Hover Ground 
tdl TfiIe9 2.0 I.8 388 380 
td2 Tgles I.8 8.8 299 299 

AGUST(I g-M9 td3 TAIe9 I.8 8.8 33 93 
mm we9 td4 Tale9 I.8 8.0 32 32 
SIKORSKY S-76 tdl TS76 5.8 8.8 388 388 
SIKORSKY S-76 td3 IS76 6.8 8.8 33 93 

8.8 8.8 8 8 
8.8 8.8 8 8 
e.e e.e 8 8 
8.8 8.8 8 8 
8.8 8.8 8 8 

t:: 8.8 8.8 -8 e 8 8 
8.8 8.8 8 8 
8.8 8.8 8 e 
8.8 8.8 8 e 

'I-Help F4-Delete Fig-SaueRContinue Esc-Exit tJ+++J-Field Noue Space-Toggle 
- 

I I 
FIGURE 3-16: TAKEOFF OPERATIONS DEFINITION MENU 
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the "Helicopterll, lTrackll, or "Profile' field, a 
selection is made by using the "Space Bar" to toggle 
through the available choices. Certain rules are 
enforced before an operation can be saved: 

(1) A track and profile must be specified or the 
entry must be deleted with the rF4@t key. 

(2) Total operations must be greater than zero. 

Upon completion, enter ,lF1Otl to save or (lESCl to exit 
without saving. 

3.4 Process Case 

After selecting' 'Process Case" from the %NM Main Menu" a case 
study can be selected for processing by moving the cursor over 
the desired filename and selecting "ENTER" and wFIOm. All 
case studies that appear in this menu have been previously 
loaded/edited and saved (having a filename with a .INP 
extension) using the FlO key under "Edit/Load Case". As the 
case study begins running, the processing status of INPUT.EXE, 
FLIGHT.EXE, and COMPUTE.EXE is displayed. When the current 
run is complete, a small window is displayed and various 
output options are available to the user, including the 
viewing and printing of the 'Echo Reports'. When processing 
is completed a plot file is created with a filename containing 
a .F33 extension. 

Note: All input file data are automatically verified by the 
HNM, and all warning messages are displayed and execution will 
proceed as requested from the "Process Case" option. The HNM 
does not have the INO VERIFY', "NO EXECUTE", and "NO WARN" 
options of the INM. 

3.5 Plot Case 

After selecting 'Plot Case" from the VINM Main Menu" a case 
study is selected for plotting by moving the cursor over the 
desired filename and selecting VIENTERl and oF101t. All case 
studies that appear in this menu have been previously created 
with the sFIOm key under "Process CaseI' and have a filename 
with a .INP extension. After the plotting routine starts, the 
"HNM Plot Menu" is displayed. Selecting Fl displays a "Help 
Menu' that describes the functions available with the plotting 
package. Note that the HNM plotting package- is essentially 
identical to the one used by the INM. Consequently, HNM users 
seeking additional information on the contour plotting program 
are referred to the User's Manual for the INM contour plotting 
program.5 

3.6 Help 

Context-sensitive help menus are provided for all screen 
displays by selecting 'Fl". The help menus are self- 
explanatory. 
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4. PROCESSING THE CASE 

This section describes the HNM's processing of a user-selected 
input case, prepared as described in Section 3 above. The menu- 
driven, graphical user interface facilitates the preparation of an 
input text file (HFOR02.DAT) similar to that required by the INM 
(FOR02.DAT). The input file for **Example Heliport**, shown in 
Figure 4-1, is processed by the HNM in the following three steps: 

0 Input Formatting 
0 Flight Compilation 
0 Noise Level Computations 

The above steps are performed automatically on a user-selected 
input file, i.e., case study, by selecting:. (1) PROCESS CASE in 
the WNM Main Menu"; (2) a specific input file, one which carries 
a filename with a .INP extension; and (3) the FlO key. To execute 
the above three program steps separately, perform the following 
procedures exclusive of the HNM menu-environment: (1) rename the 
subject input text file to HFOROZ.DAT; (2) execute INPUT.EXE, 
FLIGHT.EXE, and COMPUTE.EXE; and (3) execute HNMPLOT.EXE to view 
the computed contour. 

4.1 The Input File 

The majority of the errors which can occur in creating an 
input file using a text editor, as with the INM, are 
eliminated using the HNM's menu-driven entry process. 
However, some errors of omission can still occur. 

Each input file, i.e., case study, must contain the following 
data sections: 

(1) SETUP: 

(2) AIRCRAFT: 
(3) TAKEOFFS: 

(4) LANDINGS: 

(5) TAXI: 

(6) PROCESS: 

contains heliport 
data. 
selects or defines 

descriptions 'and helipad 

the helicopter types. 
describes takeoff tracks, and defines takeoff 
operations by frequency. 
describes landing tracks, and defines landing 
operations by frequency. 
describes taxi tracks, and defines taxi 
operations by frequency. 
describes the analysis processes to be 
performed on the input case. 

An exception to the above requirement is the situation where 
only one or two types of operations are included in the 
scenario. In this case, the user may omit any two of 
following three sections: TAKEOFFS, LANDINGS, or TAXIS. 
However, the input data must include at least one of these 
sections; and for each section that is included, at least one 
operation. 
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BEGIN. 
NOECXO . 
SET'JF: 

TITLE &%ample test case RNM Version 2.2, 
AIBeExample Heliport 

0. TEMPERATURE 59.00 P SURFACE ; 
NOECBO. 
FT. 

RUNWAYS 
RW PO1 
RI' Fpl 

NOlNXO . 
AIRCRAFT: 

TYPES 
AC Al09 

AC S76 

NOECHO. 

21:: -21:: Ei 21:: -20:: 

ROTOR 385 CURVE 
STAGE l-TAIO9 
STAGE 2=GAlo9 

ROTOR 293 CUR- 
STAGE l-TS76 
STAGE 2=GS76 

FT. 
PROF'ILBS AFFROACH 

PP AA109 SEGMENTS- 7 
DIST~CES 99999. 
ALTITUDES 1000. 

SPEFIDS 100.00 
TEIR'JSTS LFLO 

PF AS76 SEGNENTS= 7 
DISTABCES 99990. 
ALTITUDES 1000. 

SPERDS 100.00 
THRUSTS LPLO 

PP OS76 SEGNENTS= 5 
DISTABCRS 5280. 
ALTITUDFS 3. 

SPBRDS 10.00 
THRUSTS EIIGE 

NGECHO. 
F-r. 

PROFILES TAREOPP 
PP TAlO9 SEGNBNTS- 

DISTANCES 

ALTITUDES 

SPEEDS 

THRUSTS 

PP TS76 SEGMENTS- 
DISTANCES 

ALTITUDES 

SPEEDS 

THRUSTS 

PP OS76 SEGNENTS= 
DISTABCFS 
ALTITUDES 

SPESDS 
mLlSTs 

NOECHO. 
FT. 

Al09 CATSGORY HCOH 

576 CATEGORY WCGM 

10535. 4819. 
1000. 1000. 

100.00 60.00 
DCLR APPR 

3062. 
500. 

60.00 
DCLD 

10535. 4819. 3062. 
1000. 1000. 500. 

100.00 60.00 60.00 
DCLH APPR DCLD 

P: 
10.00 
HIGE 

0. 
0. 

10.00 
HIGE 

.O. 

60.000 
GIDLE 

9 WEIGRT= 5632 ENGIBES= 1 

67k. 999%. 
0. 0. 

0. 0. 0. 15. 
1000. 1000. 

30.00 30.00 3.00 16.00 
100.00 100.00 
HIGE HIGE VASC ACLH 

LPLO 
9 BEIGBT= 9984 RNGIRES- I 

67:;. 999%. 0. 0. 

0. 0. 0. 15. 
1000. 1000. 

60.00 30.00 3.00 16.00 
100.00 100.00 
GIDLE HIGE VASC ACLH 

LFLO 
4 WEIGRT- 9994 ENGINES* 1 

0. 0. 5280. 
0. 0. P- 3. 

60.00 30.00 10.0; 10.00 
GIDLE HIGE RICE 

READING=360 
READING-360 

30: 
0. 

3.00 60.:; 
HIGE HIGE 

0. 0. 

3.k 60 ii;, 
RIGS HIGE 

:. 0.00 

100. 562. 4032. 

15. 30. 1000. 

30.00 60.00 60.00 

ACLC TO To 

100. 562. 4032. 

15. 30. 1000. 

30.00 60.00 60.00 

ACLC TO To 

TAREOFFS BY FREQUENCY: 
TRACK tdl RWY Pal HEADING 305 

STRAIGBT 280.00 
RIGHT 90 H 600.00 
STRAIGfIT 9999.00 

OPER Al09 STAGElD 2.00 N 1.00 GRDT 300 BRDT 300 
OPER S76 STAGElD 5.00 GHDT 300 HRDT 300 

TRACK td2 RWY Pal READING 305 
STRAIGHT 280.00 
RIGRT 320 H 600.00 
STRAIGHT 9999.00 

OPER A109 STAGElD 1.00 GEDT 299 HHDT 299 
TRACK td3 RRY Pol READING 35 

STRAIGHT 200.00 
LEFT 350 H 600.00 
STRAIGBT 200.00 
RIGRT 90 11 600.00 
STRAIGHT 9999.00 

OPER A109 STAGE 1D 1.00 GRDT 33 HHDT 33 
OPER S76 STAGE 1D 6.00 GHDT 33 HHDT 33 

Note : If a heliport altitude and 
temperature are not specified, default 
values of 0 ft BSL and 59OF, respectively, 
will be assumed. In addition, .Soft 
surface type is the only valid select;jon. 

:: 
0.00 

Note: From 3 to 14 approach profile 
segments are allowed. 

0. 
0. 

0.00 

Note: This entry is an example of the final 
profile phase for a taxi operation. 

Note : From 3 to 14 takeoff profile segments 
are allowed. 

Note : This entry is an example of the 
initial profile phase for a taxi operation. 

PIGURR 4-1: INPUT TEXT FILE FOR "EXAMPLE RRLIPORT" CASE STUDY 
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TRACK td4 RRY Pol RRADING 35 
STRAIGHT 200.00 
LEFT 320 H 600.00 
STRAIGHT 9999.00 

OPBR Al09 STAGElD 1.00 GRDT 32 EBDT 32 
NOECHO. 

&DINGS BY FREQUBNCY: 
TRACK tal RNY Pol HEADING 270 

STRAIGHT 9999.00 
LBFT 125 H 600.00 
STRAIGHT 260.00 

OPER Al09 PROP=AAlO9 D 2.00 N 1.00 GHDA 125 
OPER S76 PROP-AS76 D 5.00 GHDA 125 NEDA 125 

TRACK ta2 RNY Pol RBADING 140 
STRAIGHT 9999.00 
LEFT 125 H 600.00 
STRAIGHT 280.00 

OPER Al09 PROF=AAlOS D 1.00 GRDA 126 HHDA 126 
TRACK ta3 RUY Pol BBADING 270 

STRAIGHT 9999.00 
LEFT 170 H 600.00 
STRAIGHT 200.00 
RIGRT 215 H 600.00 
STRAIGSiT 200.00 

OPER Al09 PROP=AR109 D 1.00 GHDA 215 WA 215 
OPBR S76 PROP-AS76 

TRACK ta4 RWY Pol READINGD140 
6.00 GWA 215 HHDA 215 

STRAIGHT 9999.00 
RIGRT 215 H 600.00 
STRAIGm 200.00 

OPBR Al09 PROF=A?UOS D 1.00 GEDA 215 HHDA 215 
NOECHO. 
Fr. 
TAXIS BY FREQUBNCY: 

TRACK txl RNY Pol 210.0 -210.0 READING 180 
STUIGHT 110.00 
LEFT 90 H 100.00 
STRAIGHT 110.00 

OPBR S76 STAGE 2 PROP-GS76 D 1.00 
GNDT 180 HHDT 180 GHDA 90 EHDA 90 

TBACXtx2 RWY Ppl 0.0 0.0 HEADING 270 
STRAIGHT 110.00 
RIGRT 0 II 100.00 
STMIGHT 110.60 

OPER 576 STAGE 2 PROFwGS76 D 1.00 
GRDT 270 HHDT 270 GNDA 0 H?IDA 0 

PROCESS : 
FT. 

GRID LDN START. -1200. -1200. STBP= 200. 200. 
SIZE= 11 BY 11 

GRID LDN START- 200. 200. STEP- 0. 0. 
SIZE= 1 BY 1 

GRID LDN START- 0. 0. STEP= 0. 0. 

HHDA 125 

CONTOUR LDN AT 60.0 65.0 70.0 Note: If an LpN contour is not specified, 
WITR NAMhNBWOOl TOLERANCB=l.OO 
XSTART= -2000. YSTART= -2000. XSTOP- 2000. YsTOP= 2000. 

&:=;tl values of 65.and 75. dB will be 
. In addition, if a refinement level 

REFINE- 4 or window size is not specified, default 
REPORT values of 6 (no units) and 4000 ft per side 
PLOT SIZE= 0.5 11.0 sCALB= 1000. are assumed. 

ORIGIN= 0.0 0.0 
END. 

SIZE= 1 BY 1 

FIGURE 4-l (CONTINUER): INPUT TEXT FILE FOR 'RXAXPLE HRLIPORT" CASE STUDY 
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4.2 Run-time Files 

The HNM creates several files during execution. Most of the 
files can be erased from the hard disk after running a case. 
However, if future processing or analysis of a subject case is 
anticipated, the following two files should be renamed: 

HFOR02.DAT: the Input File, i.e., case study, created for 
processing by HNM Version 2.2; and 

FOR33.DAT: the Contour Points File created by the compute 
module for input into the HNMPLOT Program. 

Note: During execution these files are automatically renamed 
by the HNM to HFOR02.INP and FOR33.F33, respectively. 

4.3 Error Messages 

The HNM Input Formatting Module can produce a number of 
warning and fatal error messages. The output reports should 
be checked for these messages and the input case should be 
corrected to be error free. To aid the user, as the Input 
Formatting Module begins to process a major section of input, 
it prints out a processing location message. For example, the 

t'***PROCESSING SETUP SECTION" is printed prior to the, 
~~%%ing of the section of the input text file which follows 
the keyword "SETUP:". If a fatal error is detected by the 
Input Formatting Module, execution of the HNM terminates 
immediately. If warning errors are detected by the Input 
Formatting Module, no analyses will be performed on the data 
and execution of the HNM terminates after execution of the 
module. 

The Input Formatting Module can also print out the input data 
in the form of 'Echo Reports", if that option is selected from 
the "Data Entry Menu". It is recommended that the user verify 
that the information processed by the program is correct. 

If 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 4.4 and Appendix C describe 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 Module, 
terminates execution of that module only and not termination 
of the execution of the HNM. Any fatal error during Flight 
Compilation will terminate the HNM. All fatal errors must be 
eliminated for proper execution. In addition, measures should 
be taken to eliminate all warning messages, if possible. The 
HNM does not contain the trNOWARN1l option which exists in the 
INM. Finally, the user should study the output reports and 
plots produced by the various modules, verify that the desired 
analyses were performed, and verify that the input data 
produced reasonable results. 
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4.4 Error Analysis and Correction 

Each module of the HNM produces its own error messages. All 
are listed in Appendix C. These messages take the following 
form: 

Axx*FATAL: . . . . 

Axx%4R.NING: . . . . 

where, A is a one/two-letter prefix to indicate 
which module produced the message; the 
prefixes are as follows: 

c - COMPUTATION 
CN - CONTOUR 
F - FLIGHT OVERLAY 
I - INPUT 
P - PLOT 
RG - REPORT GENERATOR 

and xx is a unique number identifier for 
the error. 

A fatal message within the Input Formatting or Flight 
Compilation Modules causes termination of HNM 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 Report6 

File FOR17.DAT is a user-accessible ASCII version of the Data 
Base. With the DOS prompt displayed on the computer display, 
the user may obtain a hardcopy of the Data Base by printing 
the FOR17.DAT file. 

4.6 Plots 

The plot option from the llHNM Main Menu" allows the plotting 
of previously computed noise exposure contours; When this 
option is selected, the "HNM Plot Menu" is displayed. By 
selecting from this menu, the user may 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. With 
the IlHNM Plot Menu" displayed, selecting Fl initiates the 
online "Help )( facilitywhich describes the functions available 
with the plotting package. Note that the HNM plotting package 
is essentially identical to the one used by the INM. 
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5. INTERPRETING THE OUTPUT 

The output of the HNM consists of printed reports and contour 
plots. Specifically, the Input Formatting Module produces "Echo 
Reports" of the input data file; a "Grid Analysis" produces a 
printed report of noise exposure at specific receiver locations on 
the ground; and a "Contour Analysis" produces a report of receiver 
locations with equal noise exposure and a plot of these contours. 
Section 3 describes how to obtain a copy of these reports. The 
following sections describe their contents. 

5.1 Echo 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 are 
examples of these nine reports for "Example Heliport". The 
reports, which are formatted with headers, are 
self-explanatory. 

5.2 Grid Analysis 

A grid analysis produces a standard tabular report, and an 
optional detailed tabular report. Figure 5-10 is a sample 
"Standard Grid Analysis Report" for "Example Heliport". 
Following the report title, the case title and heliport name, 
as input by the user, is displayed. A table of noise values 
for the specified grid points, i.e., receiver locations, 
follows. The grid point locations are listed under the 
headings "XW and lVYct for X-coordinate and Y-coordinate, 
respectively. Under the Ldn heading are the computed noise 
values for the particular grid point(s). 

A maximum of 20 grid points may be specified in the "Detailed 
Grid Analysis Report". A separate page is printed for each 
point. Figure 5-11 presents two pages from the detailed 
report for "Example Heliport". The boxed area identifies the 
X- and 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 flights making the 
most significant contribution to the total noise. A flight is 
defined as a unique combination of a helicopter's track, type, 
and profile. A line of information is printed for each 
flight, giving the following: 

(1) Helicopter Name 
(2) Takeoff Profile Name for Takeoffs, or Approach Profile 

Name for Landings 
[ii Noise Curve Name 

"Stage", an Identification Number Assigned to the Type of 
Profile (e.g., for "Example Heliport" Stage 1 and 2 in 
the input file (Figure 4-l) refer to Takeoff and Taxi, 
Respectively; Stage 0 in Figure 5-11 refers to Approach) 

(5) Taxi Approach Profile Name 
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1IBLIPOFzTNOISBlYlDEL - XCHORWORT 

TITLB Bumpie tow cam ImY4 version 2.2 

AIRPORT Example Heliport 

ALTIWDS 0. FT. 
TmPEltAmRB 518.7 P 59.0 I 15.0 c 

SOPT SURFACE 

rloIsp ImIzIcs 
---~~~~~~~~-- 

DAY-MGl4T AVE9AOE SODND L8VEL (KIN) - BASED OU UQ, WITS llIGSlTpIB OPERATIONS IIKIGHTED BY A 10 DBCIEEL PENALTY. 

FIGURE 5-l: SAMPLE ECHO REPORT: SETUP 

PAGE 1 

REPORT 1 
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lC6LIPORT NOISE NDXL - ECHO RBPORT 

sTARTIn cooRDINaTKs RDtJWAY 
mm IIuADIlDG 'RIITS X Y Lmcrkl --_- -----em ----- -------__ ---_--____ -m----v-- 

PO1 360 FT 0. 0. 1. 
Ela, .Ok .ooo 0. -000 0. 

Dpl 360 rr 210. -210. 1. 
L* 64. -64. 

. OX -.0x .Ob 

FIGURE 5-2: SAMPLE ECHO REPORT: HELIPADS 

PAOS 2 

REPORT2 
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SRLIPORTlOOISR WDRL - WI0 RSPORT 

AIRCRAFT 
----m--_-_-____ 

WOISB 
CDRVE ROTOR TAXBOPF PROFILB NAMES 

3mm CATEORY IlAm SPKRD STA6Bl STAGR2 STAGRI !SlWXI STA6BS STAGR6 STAGS7 
----me _----_-- -____-__- mm-m------ _-_-_- -_--__ ------ _--___ _---__ -w-m-- -w---e 

Al09 I’m’4 Al09 3Sf 1x109 ‘al09 
S76 snxn S76 293 TS76 OS76 

FIGURE 5-3: SAMPLE ECHO REPORT: HELICOPTERS 

PIGP 3 

REPORT 3 
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BgLIPORT lOOISB WDEL - BCHO ILBPORT PAGX 4 

A976 

G976 

DI!ZfAMCE FRO'4 RDNWAY - 
SW PT ‘4 IUI ALTImDx WY) 
mm-em-- mm-e-mm--- ---------- -wmemee-e- ------------ 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 306:: 93:: .oo 3.00 
4 .so 500.00 
S 4919. 1469. .79 1000.00 
6 1053s. 3211. 1.73 1000.00 
7 99999. 30479. 16.46 1000 .oo 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 306:: 93:: .oo 3.00 
4 .so 500.00 

: 10535. 4919. 3211. 1469. 1.73 .79 1000.00 1000.00 
7 99999. 30479. 16.46 1000.00 

: 0. 0. 0. 0. .oo .oo .oo .oo 
3 0. 0. .oo -00 
4 0. 0. .oo 3.00 
S 5260. 1609. .a7 3.00 

SPKmmTS) TxRusT 
__---_-____ ---------- 

.oo HIGB 
60.00 HIGB 

3.00 
60.00 isi 
60.00 

100.00 zz 
100.00 LFU 

.oo 
60.00 

3.00 
60.00 
60.00 

100.00 100.00 

HICB 
BIG8 
XLD 
APPR 
DCLW 

iski 

.oo GIDLB 
60.00 BIGP 
10.00 EIGB 
10.00 BIOS 
10.00 HIGE 

RWORTI 

FIGURE 5-4: SAMPLE ECHO REPORT: APPROACH PROFILES 
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TS76 1 

OS76 1 

WRIGm s- 
------- ------- 

S632. 
: 
3 
4 
S 
6 

: 
9 

9984. 
: 
3 
l 

9984. 
: 
3 
4 

FIGURE 5-5: SAMPLE ECHO REPORT: TAKEOFF PROFILES 

0. 0. .oo 
0. 0. .oo 
0. 0. .oo 
0. 0. .oo 

100. 
1::: 

.02 
562. .09 

4032. 1229. .66 
6786. 2068. 1.12 

99999. 30480. 16.46 

0. 0. .oo 
0. 0. .oo 
0. 0. .oo 
0. 0. .oo 100 : .02 

562. 1::: .09 
4032. 1229. .66 
6786. 2068. 1.12 

99999. 30480. 16.46 

0. 0. .oo 
0. 0. .oo 

528:: 
0. .oo 

1609. .I7 

.oo 30.00 

.oo 30.00 

.oo 3.00 
15.00 16.00 
15.00 30.00 
30.00 60.00 

1000 .oo 60.00 
1000 .oo 100.00 
1000 .oo 100.00 

-00 60.00 
.OO 30.00 
.oo 3.00 

15.00 16.00 
15.00 30.00 
30.00 60.00 

1000.00 60.00 
1000.00 100.00 
1000.00 100.00 

.oo 60.00 

.oo 30.00 
3.00 10.00 
3.00 10.00 

PAGX s 

RWORTS 

GIDLB 
BIG8 
XI08 
HIGX 
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XGtLIPORTXOISB WDSL - EHO SEPDRT PAGX 6 

INITIAL Immw mnNAtP3LE REsDLTAm TORN Rmms 
tdl PO1 30s : STRAIGHT .os 305 

RIGHT 14s 90 .lO 
3 STSAIGHT 1.65 90 

td2 PO1 30s 
: RIGHT STRAIGET .os 

305 
15 320 .lO 

3 ST9AIGRI 1.65 320 

td3 

td4 

PO1 3s : sIsAIGlrr .03 
LSPT 4s 3'5: .lO 

3 ST9AIGIlT .03 350 
4 RIGIIT 100 .lO 
5 SYRAIGUT 1.65 

:: 

ml 3s 
: sT9AIGkrr .03 

!izLT 
7s 3:: .lO 

3 1.65 320 

HBLIPORTIlOISB UDDRL - BCSDILBPDRT 

TAKXOPF - OPBRATIOIIS 
-------m----- -_-------m--mm----- 

TRAGIC RD’IWAY AIR- CUSS 
--m-w --_-_- ----____ mm--- 

tdl ml Al09 
S76 z 

td2 

td3 

Cd4 

ml Al09 au 

ml Al09 
S76 Ei 

001 Al09 CCM 

HBLIPORTllOISB WDSL - SQlO REPORT 

TAKIOPP - DISTRIXlJTION 
---------mm-- ___-________---_-_-_--- 

PAGX 7 

REPORT6-PARTB 

OPERATIOWS 
STAGS PROFIIB MY EvmING NIGm 
-____ --_---- ___ _----_ _____-_ ------ 

1 TAlo9 2.00 .oo 1.00 
1 TS76 5.00 .oo .oo 

1 TAlo9 1.00 .oo .oo 

: TAlo9 1.00 .oo .oo 
TS76 6.00 .oo .oo 

1 NO9 1.00 .oo .oo 

OPXRATIONS 
MY mmmxi nIGHT 

__-____---_----______________ 
COl948RCIAL - 16.0 .O 1.0 

G- AVIATION - .O .O .O 

MILITARY .O .O .O 

PROPORTIONS 
CoIllgRCIAL GKNERAL AVIATIOU MILITARY 

TRACK RDNUAY MY BvmING IIIGRI MY mxuIwo IlIGHT MY 8vmIM3 laxGm 
----- ------ ---s-v ---e--m -a---- mm---- ----e-v ------ ---e-- -a---m- e-s--- 

tdl PO1 .44 .oo 1.00 .oo .oo .oo .oo .oo .oo 
td2 ml .06 .oo .oo .oo .oo .oo -00 .oo .oo ‘xl3 PO1 .44 .oo .oo .oo .oo .oo .oo .oo .oo 
td4 PO1 .OC .oo .oo -00 .oo .oo .oo .oo .oo 

------ ------- ---s-v -e---m -e-em-- ---es- -ms--- --e-m-- -e-e-- 
TOTAL 1.00 .oo 1.00 -00 .oo .oo .oo .oo .oo 

ILBPQRT6-PARTA 

PAGE 8 

RRPoP.T6-PRRTC 

FIGURE 5-6: SAMPLE ECHO REPORT: TAKEOFF TRACKS AND OPERATIONS 
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I(BLIPORT NOISB WDRL - RCaO REPORT 

INITIAL LEI?Gru mRumLu 
ta1 ml 30s 

: 
ST9AIGHT .os 
RIGHT 14s 

3 SlvAIGHT 1.65 

ta2 ml 30s 
: 

SlRAIGlrr .os 
RIGHT 1s 

3 STRAIGHT 1.6s 

ta3 ml 3s : SlRAIGHI .03 
IBm 45 

3 SnlAIGHT -03 
4 RIGlfI 100 
f STRAIGRI 1.65 

'34 ml 3s 
: 

STuAIGaT .03 
75 

3 iizmrr 1.65 

HRLIPORT IIOISB WDKL - WI'0 REPORT 

PAGE 9 

RXPORT’I-PAATA 

-TANT luw RADIUS 
30s 

:: .I0 

305 
320 .lO 
320 

35 
350 .I0 
350 

:: .I0 

3s 
320 .I0 
320 

ta1 ml Al09 
Y 

AAlo9 2.00 .oo 1.00 
S76 AS76 5.00 -00 .oo 

ta2 ml Al09 con AAlo9 1.00 .oo .oo 

ta3 ml Al09 
EG 

Au09 1.00 .oo .oo 
S76 AS76 6.00 .oo .oo 

'34 ml Al09 cow AA109 1.00 .oo .oo 

HSLIPORTWOISBKtDKL - XCgORSPORT 

LAUDING - DISTRIBUTION 
----------w-m ____-___-__-_____-_____ 

OPSRATIONS 
MY B\wIIK; UIGHT 

--_--------__----_----------- 
ComKllCIAL - 16.0 .O 1.0 

GMERAL AVIATIOB - .O .O .O 

IIILITARY .O .O .O 

PROPORTIOUS 
-cIAL GENERAL AVIATION UILITARY 

TRACK RUNWAY MY BvmIrn UIGRI MY EvmILx: UIGHT MY BvENIls UIGHT 
----- ------ -___-- w--m--- m----- ss---- ------- mm-e-- -e---s ------- mm--e- 

ta1 ml .44 .oo 1.00 .oo .oo .oo .oo .oo .oo 
ta2 PO1 .06 .oo .oo .oo .oo .oo .oo .oo .oo 
ta3 ml .44 .oo .oo .oo .oo .oo .oo .oo .oo 
ta4 PO1 .06 .oo .oo .oo .oo .oo .oo .oo -00 

--_-_- -_----- -_____ mm-m-- a-m-e-- s-e--- ---e-e ------- -m--m- 
YOTAL 1.00 .oo 1.00 .oo .oo .oo .oo .oo .oo _ 

PAG~IO 

RRPORT7 - PARTX 

PAGE11 

RSPORT7 - PARTC 

FIGURE 5-7: SAMPLE ECHO REPORT: LANDING TRACKS AND OPERATIONS 
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HBLIPORT NOISX HOD& - o(go REPORT 

TAXI - TRACKS 
------- ..e........ 

INITIAL 
txl ml 180 

: 
3 

‘x2 opl 270 
: 
3 

LWGTH TLl9xANGLa 
sTmIGHT .02 
LXPT 90 
SIWAIGHT .02 

STSAIGHT .02 
RIGAT 90 
STMIGHT .02 

RBsuLm luml RaDIus 
180 

90 .02 
90 

270 
360 .02 
360 

HBLIPORT )IOISB WDZL - XaO RSPORT P&3813 

TAXI - OPERATIONS 
------- --......w...-w..... 

3vtz.a 
OPERATIONS 

T9AcK RUNWAY AIR- WS STAGS PROFILE MY KmNIla3 NIGHT 
----- . ..-.. __.--... . . ..m .--we -.--.-_-_... -...--- ..__.. ..--.m- . ..w.- 

txl ml S76 aI4 2 GS76 GS76 1.00 .oo .oo 

tx2 ppl S76 cud 2 GS76 OS76 1.00 .oo .oo 

HSLIPORT NOISB II)DEL - BCBO RRPORT Pam14 

TAXI - DISTXIXUTION 
--.-WV. -.--.-._.-......--__..- 

OPXRATIOlZS 
MY EvmmP.3 NIGRI 

-.---.................--..... 
CC464BRCIAL 2.0 .O .O 

GENE9AL AVIATIOll - .O .O .O 

IULITARY .O .O .O 

PROPORTIOUS 
-cIAL G- AVIATION IIILITARY 

TRACX RllNllAY MY %vmING IlIGHT MY xvmiIl33 IlIGRr MY WING NIGHT 
.--.- -..--- . . . .._ -_....- . . . . . . ..--.- . . . . ..- . . .._- . . . .._ . . .._.- . ..--. 

t%l 
$: 

.so .oo .oo .a0 .oo .oo .oo .oo .oo 
tx2 -50 .oo .oo .oo .oo .oo .oo .oo .oo 

. ..--- . . . . . . . ..---- . . ..-_ ._.--.. . . . . . . . . . . . . .-....- -..... 
TOTAL 1.00 .oo .oo .OO .oo .oo .oo .oo .oo 

PAGE12 

USPORT 8 - PART A 

ILBPORTB-PARTB 

RSPGRTB - PARTC 

FIGURE 5-8: SAMPLE ECHO REPORT: TAXI TRACKS AND OPERATIONS 
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EBLIOORT NOISB UODRL - RCRO RRFORT 

PROCBSSBS 
. . . . . . . . . . . . . . . . . 

VXIPY 

axwxn 
llsTR1c=ws 
sTARTIffi PoIwr - -1200. -1200. 
sT8P - 200. 200. 
SIZB - 11 11 
REPORT 
DRTAIL 
'4EIRIC . LDN 
STARTIE POINT - 200. 200. 
STKP - 0. 0. 
SIZE I 1 1 
REPORT 
DETIlL 

LBVKLS . 60.00 65 
'4mRIC LDN 
ToLx9ANcx - 1.00 
ILBPINmmTr. 4 
WImow I -2000. 
SAVKD As Nml001 
RBPORT 
PIDT 

x AXIS 8.5 
Y AXIS 11.0 

.oo 70 

-2000. 

.oo 

2000. 

SCALE 1000.0 
USER DSPINXO CENTMIWE ORIGIN ( .O. .O) 

1 file(m) copied 
1 file(a) copied 
1 file(a) copied 

l ** CALCULRTING GRID LOUTIONS 

_.._..._............~...............................- m........... 
0 WARMING IIKSSAG~S WERE PR- BY THE -ATION MODULE 

. . . . . . . . ..~..........~~.......................................... 

PAGKlS 

RRWRT 9 

2000. 

FIGURE 5-9: SAMPLE ECHO REPORT: PROCESS 
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IIBLIPORT WOISE ‘4ODEL - RTAWARD GRID AUUYSIS RRPORT PAGX 1 

lbmuplc test e.*e Ina venioo 2.2 

KSLIPORT - BumpleIieliport 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--..........................................--. 
I 

: 
X Y LDN : X Y LDN : 

I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......-.........--. 
I 

: 

: 

: 

: 

: 
I 

: 

: 

: 
I 

: 

: 

: 
I 

: 
I 
I 

: 

: 
I 
I 
I 
I 

: 

-1200. 
-800. 
-400. 

40:: 
800. 

-1000. 
-600. 
-200. 

200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-200. 

200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-200. 
200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 

-1200. 
-1200. 
-1200. 
-1200. 
-1200. 
-1200. 
-1000. 
-1000. 
-1000. 
-1000. 
-1000. 

-800. 
-800. 
-800. 
-800. 
-800. 
-800. 
-600. 
-600. 
-600. 
-600. 
-600. 
-400. 
-400. 
-400. 
-400. 
-400. 
-400. 
-200. 
-200. 
-200. 
-200. 
-200. 

0. 
0. 
0. 
0. 
0. 

20:: 

-1000. 
-600. 
-200. 

200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-2OQ. 

200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-200. 
200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-200. 

200. 
600. 

-1200. 
-800. 

-1200. 53.1 
-1200. 54.4 
-1200. 5s.s 
-1200. 56.2 
-1200. 54.5 
-1000. 53.5 
-1000. 
-1000. :z 
-1000. S8:O 
-1000. 
-1000. z-z 

-800. SS:S 
-800. 57.6 
-800. 59.1 
-800. J9.8 
-800. 86.7 
-600. 55.7 
-600. S8.2 
-600. 60.3 
-600. 62.6 
-600. 59.8 
-600. 56.0 
-400. 58.2 
-400. 61.2 
-400. 64.9 
-400. 65.3 
-400. 6.8.6 
-200. 57.5 
-200. 61.0 
-200. 66.3 
-200. 73.3 
-200. 63.4 
-200. 58.7 

0. 59.5 
0. 64.0 
0. 74.2 
0. 73.6 

20:: 
cl.0 
57.5 

200. 61.1 

PAGE 2 HELIPORT NOISE UODBL - STANDAm GRID AMLYSIS RKmRT 

Example test case 'UN4 version 2.2 

HELIPORT - R%ampl+Heliport 

-600. 

200. 
600. 

-1200. 

-200. 

-800. 
-400. 

0. 
400. 
800. 

-1000. 
-600. 
-200. 

200. 
600. 

-1200. 
-800. 
-400. 

0. 
400. 
800. 

200. 

200. 

200. 
400. 
400. 

200. 

400. 
400. 
400. 
400. 
600. 
600. 
600. 
600. 
600. 
800. 
800. 
800. 
800. 
800. 
800. 

63.5 
71.3 
10.3 
63.2 
57.2 
61.1 
67.4 
67.9 
64.1 
60.4 
59.2 
64.1 
65.3 
65.2 
60.9 
57.3 
61.1 
65.3 
63.9 
61.7 
59.5 

FIGURE 5-10: SAMPLE STANDARD GRID ANALYSIS REPORT 

I 

: 
I 
I 

: 

: 

: 
I 
I 
I 
I 

: 
I 
I 
I 

-400. 200. 67.1 
0. 200. 73.6 

400. 200. 66.5 
800. 200. 61.0 

-1000. 400. 59.0 
-600. 400. 63.9 
-200. 400. 68.0 
200. 400. 67.5 
600. 400. 62.0 

-1200. 600. 57.3 
-800. 600. 61.4 
-400. 600. 66.7 

0. 600. 65.0 
400. 600. 62.5 
800. 600. 59.8 

-1000. 800. 19.2 
-600. 800. 64.5 . 
-200. 800. 64.1 

200. 800. 63.8 
600. 800. 60.4 

I 
I 
I 
I 
I 

: 
I 

: 
I 

: 
I 

: 

: 

: 
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HBLIPORT WOISX MDXL - DBIAItgD GRID ANRLYSIS RBPORT 
. . . . . . . . . . . . . . . ..-............... 
I I 
IX. -1200. Y- -1200. I 
I 
1nBYR1cLDN 
I 

ml-AL. 52.5 i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PA68 1 

AIRCBAPT 
. . . . . . . . 
NO9 
NO9 
S76 
S76 
876 
NO9 
S76 
NO9 
NO9 
876 
NO9 
NO9 
NO9 
S76 

PROPILB 
. . . . . . . 
TAlo9 
ml09 
AS76 
TS76 
AS76 
TN09 
TS76 
AA209 
AAlo9 
GS76 
AAlo9 
TN09 
TAlo9 
OS76 

noIsB 
cuRvB 
. . . . . . 
NO9 
NO9 
876 
S76 
876 
NO9 
976 
NO9 

TAXI 
APPROACS 
. . . . . . . . 

FLIGST 
CIpll 

. . . . . . 

T 

1 
T 

f 
T 

t 
6 
A 

r 
6 

TBAa 
. . . . . 

tdl 
La1 
ta1 
td3 
ta3 
td2 
tdl 
'32 
ta4 
t%l 
lx3 
td4 
td3 
UC2 

ggLIPAD 
. . . . . . . 

PO1 
PO1 
ml 
PO1 
mi 

E2 
ml 
mi 
ml 
PO1 
PO1 
PO1 
W 

SBL 
. . . . . 
87.3 
84.9 
83.3 
81.1 
80.1 
87.5 
79.8 
85.8 
85.5 
85.0 
84.8 
82.6 
82.0 
80.2 

OPBRATI 
MY BVWING 

ONS 
NIGHT 

. . . . . . 
1.0 

C0WlXIBUTIoN 
. . . . . . . . . . . . . . . . . . . . . . . . 

2.0 .O .48652X+02 
.46289X+02 

::: :: 

2:: 
.O 
.O 

1.0 
.o .40907X+02 

.39528X+02 

.38490X+02 

.38136X+02 

.37384X+02 

.36398X+02 

.36143X+02 

.35625X+02 

.35364X+02 

.33210X+02 

.32618X+02 

.30837X+02 

.- 

:: 

:: 
.O 

1.0 
5.0 :i 
1.0 .O 
1.0 
1.0 :i 
1.0 .O 
1.0 .O 

.O 

:: 

:: 
.O 

NO9 
S76 
NO9 
Al09 
Al09 
S76 

GS76 

GS76 
1.0 
1.0 :: 

PBAK LBVBL . 87.S 

DXCIBBL8 XBtay 88 
O-l l-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

llmaBR0PPL1GHTs - 2 0 3 2 1 2 1 2 1 0 

IlmlBm 
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FIGURE 5-11: SAMPLE DETAILED GRID ANALYSIS REPORT 
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(6) 

(7) 
(8) 
(9) 
(10) 

(11) 

Flight Type, nTll for Takeoff, llAll for Approach, and VIG1' 
for Taxi 
Track Name 
Helipad Designation 
Individual SEL at the Grid Point 
Number of Daytime and Nighttime Operations (Evening 
operations are not accessible in the HNM) 
Individual Contribution to the Total Noise Exposure 

Printed below this table is the highest noise level (peak 
level) for all flights over the receiver location, i.e., grid 
point. A table showing the number of flights having noise 
levels within approximately 10 dB of the peak level then 
follows. The table shows the distribution of these flights by 
1 dB increments from the first whole number level which equals 
or exceeds the peak level. The number of daytime and 
nighttime operations for these flights is also given. 

5.3 Contour Analysis 

Two types of output can be produced from a contour analysis: 
a tabular "Contour Analysis Report" and a "Contour Plot". 
Their contents are discussed in the following sections. 

5.3.1 Contour Analysis Report 

The tlContour Analysis Report" provides a list of the 
points which define the contours of equal noise values 
within the user-specified or default contour window. 
Separate reports are given for each level requested. 
Figure 5-12 presents two pages from the "Contour Analysis 
Report" for "Example Heliport". 

Following the report title, the contour name,. case title, 
and heliport name are shown. Next is the noise level for 
which the contour was created, the total area in square 
miles encompassed by the contour, and the noise metric, 
L This information is followed by a table of points 
dgfining the contour. A contour may be comprised of 
several distinct and separate areas, called "islands". 
Within the table, these islands are identified by 
sequential indexes under the header IIISLANDI~. Then, for 
each island, the table prints out a point identifier and 
the X- and Y-coordinates of the point for each point on 
the contour island. 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. 

If, 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. 
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FIGURE 5-12: SAMPLE CONTOUR ANALYSIS R&PORT 
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5.3.2 Contour Plot 

The llContour Plot" option produces a plot of user- 
selected L, contours around a heliport. Figure 5-13 is 
a sample Contour Plot for I'Example Heliport". The outer 
border of the plot is drawn to a user-specified height 
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 against which the heliport noise 
contours and coordinate system axes are drawn. 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. Tic marks are drawn along the X- and 
Y-axes of the airport coordinate system every 1,000 ft 
regardless of scale. Each contour is 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 also shown. 
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REVISIONS TO ENM ALGORITHMS 

This Appendix discusses, in general terms, revisions to several 
algorithms and subroutines included in HNM Version 2.2. It also 
discusses the rationale for these revisions. The associated 
computer source code is not included. All revisions discussed 
below are transparent to the user in that they do not affect user- 
operation of the HNM. However, these revisions will result in more 
accurate HNM noise predictions and an increase in HNM computational 
efficiency as compared to HNM Version 1. They include: (1) 
revisions to the fligh,t significance testing within the HNM; (2) 
revisions to the dipole directivity pattern within the HNM; and (3) 
reformatting of the track file (FOR13.DAT). 

A.1 Flight Significance Testing 

The methodology employed for determining flight noise significance 
during grid computations has been streamlined in HNM Version 2.2. 
Rather than looping through each of the first four refinement 
levels individually and constructing the noise grid on a level-by- 
level basis, HNM Version 2.2 begins by constructing the 17-by-17 
point regular grid previously associated with the fourth refinement 
level, and setting all parameters associated with the 289 total 
points, including the noise significance flags for each point. 

The restructuring of the flight significance methodology was 
originally performed during the development of INM Version 4.11 
(see the INM Version 4.11 User's Guide Supplement'). Revising the 
methodology for grid development, including the proper setting of 
flight significance flags, improved computation time by an 
estimated 40 percent over INM Version 3.10, for comparable input 
cases. Similar improvements in run-time can be expected for HNM 
Version 2.2 as compared with Version 1. 

A.2 Dipole Directivity Pattern 

For helicopters without measured directivity data, a 90° dipole 
directivity pattern was originally instituted within the HNM as a 
means of approximating the directivity characteristics of a 
helicopter in flight. This assumption stems from INM Version 3 
where a dipole directivity pattern, a reasonable approximation for 
an airplane, is utilized (Note: In INM Version 4;ll, the 90° 
dipole directivity pattern has been modified). A dipole 
approximation is not appropriate for a helicopter. Consequently, 
for HNM Version 2.2, the original dipole directivity directly in 
front of and behind the airplane has been suppressed, resulting in 
a monopole pattern (i.e., no directivity). The monopole pattern is 
applied for all helicopters without measured directivity data, 
regardless of the mode of operation. 
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A.3 Track File (FOR13.DAT) 

TO increase the precision of the distance computations within the 
HNM, the format of the track information stored in the FOR13.DAT 
file has been changed to include an increased number of significant 
figures. This change will improve the accuracy of computations 
regardless of the distance units specified by the user. 

A.4 References 

111 Fleming, G.G., Rickley, E.J., Burstein, J., D'Aprile, J.R., 
INM, Integrated Noise Model Version 4.11. User's Guide - 
Sunnlement, Report No. FAA-EE-93-03, Cambridge, MA: Volpe 
National Transportation Systems Center, December, 1993. 
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HELICOPTER NOISE DATA BASE 

The BNM Version 2.2 Data Base contains partial data on 18 
helicopters. All of these 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, i.e., left, 
center, and right. The left and right data are corrected to 
elevation angles of 45 degrees. The center data are for an 
elevation angle of 90 degrees. All of these data were processed 
from the measured sound-level time-history recordings to sound 
exposure levels, adjusting for propagation through the Society of 
Automotive Engineer's (SAE) reference atmospherel. The 
computations were made with either the integrated or simplified 
procedure, described in the Federal Aviation Regulations, Part 362, 
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 six-degree descent 
angles using International Civil Aviation Organization (ICAO) 
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 ft. The 
tabulated data represent the median speed measured. Data at other 
velocities are computed by adding a delta dB correction to the 
tabulated noise data. The delta dB is computed using the constants 
from a polynomial regression of the existing data, using the 
formula: 

Delta dB = B, + B, (M, - Kref) + B2 (M, - Mtrer)'r 

where B B and B, are constants computed from the data 
aRh &ored in the Data Base; 

M, is the tip speed for the advancing main rotor 
blade; and 

M is the tip speed for the main rotor when the 
hE&opter velocity is zero at the flight RPM. 

Static directivity in terms of azimuth angle measured clockwise 
from the helicopter's nose is accounted for by the coefficients of 
an eight-degree of freedom sine/cosine series which was derived 
from measurements at 45-degree intervals over both hard and soft 
surfaces. All of these coefficients were derived by Southwest 
Research Institute using the original raw data3. 

B-l 



Table B-l summarizes the data available in the HNM Version 2.2 Data 
Base. Table B-2 reproduces the directivity data from Reference 3. 
File FOR17.DAT is a user-accessible ASCII version of the Data Base. 
With the DOS prompt displayed on the computer display, the user may 
obtain a hardcopy of the Data Base by printing the FOR17.DAT file. 

B.l Data Base Number 2 

Data Base Number 2 of the HEM has been created through the addition 
of existing helicopter noise data from the archives at the Volpe 
Center's Acoustics Facility. Additions to the Data Base Include: 
(1) takeoff, approach, and level flyover data for the B206L 
helicopter; (2) ground idle (GIDLE) data for the CH47D, H500D, 
B206L, S76, SA365N, SA355F, SA350D, and B222 helicopters; and (3) 
hover in-ground (HIGE) data for the B212, S61, B0105, SA330J, A109, 
SA341G, S65, and S70 helicopters. With the exception of the HIGE 
data, all data were processed consistent with the procedures 
described previously in this Appendix. 

The HIGE data were conservatively estimated from the existing 
measured takeoff data for their respective helicopters. 
Specifically, the HIGE data were estimated at a slant range of 200 
ft using the takeoff/HIGE noise relationship for similar (i.e., 
based upon weight) helicopters with existing measured data. The 
HIGE data at subsequent slant ranges were then computed using the 
noise level drop-off rates of similar helicopters. 
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TABLE B-l: STATUS SUMMARY OF HELICOPTER NOISE DATA 
FOR DATA BASE NUMBER 2 

, 

' X indicates data from TSC. 

' (1 vel) indicates data available at only one velocity for left, center and right. 

' S indicates k vs. Slant Distance available from TSC wer soft ground. 

' D indicates directivity constants available from SWRI for both hard and soft ground. 
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TABLE B-2 HELICOPTER DIRECTIVITY PATTERN COEFFICIENTS 

I-T- Helicopter Path 

Coeffi :iente 

-Sine terms wine tern 

a2 a0 al a3 bl b2 b3 
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a4 
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APPENDIXC 

ERROR MESSAGES AND PROBLEMS 

This Appendix presents the error messages produced by HNM Version 
2.2. Error messages have the same numbers as in the INM to 
maintain compatibility. Some messages, however, have been altered 
to reflect changes between the HNM and INM. In addition, error 
messages concerning INM approach-parameter sets and INM takeoff- 
modification sets do not exist in the HNM. 

C.l Input Module Error Messages 

The following errors can occur while executing the Input module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. Note: INM Errors 
11-111, 114, 117-119, 121, 123, 124, 126-128, 130-138, 140, 
141-146, 148-159, 161-165, 167-169, 171, 172., 174-184, 186, 
188-1102 will not occur when using the HNM data entry module; and 
INM Errors 130, 132, 133, 134, 135, 137, 142, 143, 151, 155, 169, 
194, 198, and 199 do not exist in the HNM. 

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

Cause: 

Correction: 

No valid helipad definitions were processed. 

Check that keyword "RUNWAYS" was present and recognized. 
Check that there is at least one helipad defined and 
that all definitions area valid. 

ABOVE KEYWORD HAS OCCURRED MOR 113*WAl?NING: E THAN ONCE AND MAY ALTER 
LNPUT 

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 associated data. 

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

Cause: 

Correction: 

If characters are numeric, alpha characters were 
expected. If characters are alpha, numeric characters 
Remove any extraneous characters. If characters are not 
extraneous, checkthatpreceding 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. 

116*WARNING: INVALID HELIPAD NAME. 

Cause: Helipad name not found. 

Correction: Correct helipad name. 
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12O*FATAL: TOTAL ERRORS EXCEED 50 OR $JJJ&SJJJ&S 
EXCEEDS 20. 

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

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

122fFATAL: INPUT MODULE PRODUCED WARNING MESSAGES. PROGRAM TEMLNATED. 

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 preceding errors. 

125*FATAL: ABOVE KEYWORD ENDS AIRCRAFT_SECTION AND NO AIRCRAFT WERE 
DEFINED. 

Cause: 

Correction: 

No valid helicopter definitions were processed. 

Check for a TYPE subsection within the AIRCRAFT section. 
Make certain that this subsection contains at least one 
helicopter definition and that all definitions are 
valid. 

I29*Warnins: 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 categories and tracks, and a maximum of 3 for 
helipads. The input name or a reference to a helipad 
exceeds 4 characters. 

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

139*WARNING: DISTANCE IN Ft CANNOT BE STORED ON DEFINITION FILE. SET- 
0. 

Cause: After conversion to ft, 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. 

147*WARNING: PROFILE DESCRIP. NOT READ-VALUE OF SEGMENTS NOT BETWEEN 3 
AND 14. 

Cause: Within the taxi profile definition, the number of 
segments must be from 3 through 14 for both the approach 
and takeoff portions of the profile. The takeoff 
segments are determined from the beginning of the taxi 
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. 

Correction: Make certain that the profile has between 3 and 14 
segments and that the value following the keyword 
"SEGMENTS" is that number of segments. 
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16O*WARNING: ABOVE KEYWORDS ENDS TRACK DEFINITION BUT NO SEGMENTS WERE .- 
DEFINED. 

Cause: Within a track definition, there must be at least one 
segment. None were found for this track. 

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

166*WARNING: ABOVE HELIPAD NAME NOT FOUND IN XREF. ID SET TO 0. - 

Cause: Within a track definition, a helipad was referenced but 
was not found in the cross reference table. 

Correction: Verify that the name is spelled correctly and was 
defined in the SETUP section. This message will also 
appear if the cross reference table was filled before 
this helipad was defined. 

170*WARNING: NO VALID OPERATIONS DEFINED IN LAST OPERATIONS SECTION, 

Cause: Within a TAKEOFFS, LANDINGS, or TAXIS section, at least 
one valid operation must be defined. None was defined 
for the section preceding this keyword. 

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

173*WARNING: ABOVE KEYWORD ENDS OPERATION DEFINTION BUT NOD. E. N VALKJES 
GIVEN. 

Cause: 

Correction: 

Within TAKEOFFS, LANDINGS, and TAXIS, operations must 
include the number of flights by day ("0") and night 
("N") with at least one of these being explicitly 
defined. In this operation, no flights were specified. 

Check for missing or misspelled keywords (at least one 
of the keywords "Da@ or "Nn) and for a valid number of 
flights for that period of time. At least one time 
period must have a non-zero number of flights. 

185fWARNING: ABOVE NAME IS DUPLICATE CONTOUR NAME OR 20 CONTOURS ALREADY 
SAVED. 

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

Correction: Make the saved contour names unique and limit the total 
to 20 contours. 

187*WARNING: RETRIEVE COMMAND BEFORE ABOVE KEYWORD REODESTED NO REPORT& 

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

Correction: Add requests for the types of reports desired. 
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C.2 Flight Module Error Messages 

The following errors can occur while executing the Flight module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. Note: INM Errors 
F2, F3, F5, F6, F8, and F9 will not occur when using the HNM data 
entry modules; and INM Errors F3, F8, and F9 do not exist in the 
HNM. 

FlfFATAL: PAD XXXX TRACK: YYW PROFILE: _zZZZZZ TOO MANY SEGMENTS. ARRAX 
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. 

p4*FATAL: PAD XXX &ZZ TRACK SEGMENT OUT OF RANGE. 

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

Correction: Correct the track in error. 

F7'FATAL: PAD XXXX TRACK: Yyyy PROFILE: ZZZZZZ CHANGE IN HEIGHT GREATER 
THANSEGMENT LENGTH. 

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

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

C.3 Computation Module Error Messages 

The following errors can occur while executing the HNM Computation 
module. The errors will appear in reverse video on the last line 
of the display screen, starting at the first column. INM Errors Cl 
and C2 will not occur when using the HNM data entry modules. 

C3*FATAL: NO CONTOUR LBVEL SELECTED 

Cause: No contour level values were found on the processing 
template. 

Correction: Supply the missing noise contour level(s). 

C4*FATAL: TOLERANCE CANNOT BE ZERO - 

Cause: The user has incorrectly defined the recursively 
subdivided grid window. 

Correction: Correct the window coordinates. 
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C.4 Report Generator Module Error Messages 

The following errors can occur while executing the HNM Report 
Generator Module. The errors will appear in reverse video on the 
last line of the display screen, starting at the first column. 

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

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the CONTRIBUTIONS file from 
which the Detailed Grid Analysis Report is produced. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

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

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the regular GRID file from 
which the Standard Grid Analysis Report is produced. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

RG3*FATAL: NO CONTOUR REPORT PRODUCED. ERRORAN COMPUTATION MODULE. 

Cause: The COMPUTATION module did not run successfully and 
consequently did not produce the recursively subdivided 
GRID file from which supplies data for the Contour 
Analysis Report. 

Correction: Correct the error previously reportedbythe COMPUTATION 
module. 

C.5 Contour Module Error Messages 

The following errors can occur while executing the HNM Contour 
Module. The errors will appear in reverse video on the last line 
of the display screen, starting at the first column. 

CNl*FATAL: CONTOUR NAME XXXXXX DOES NOT EXIST 

Cause: The Grid File does not contain the contour definition 
name. 

Correction: Case 1 -- If this 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 File. 

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 File was created for this 
contour name. Correct the error reported by the 
COMPUTATION module. 

CN2*WARNING: XXXX YY.YY CONTOUR ABD AREA MAY BE INCOMPLETE 

Cause: The contour with metric name = XXXX and level = YY.W 
was determined to not be within the range of levels 
input to the COMPUTATION module. Therefore, the contour 
may not be accurate. 
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Correction: If an accurate contour for this level is desired, then 
resubmit the job to invoke the COMPUTATION module. 

CN3fWARNING: XXXX YYY.W CONTODR DOES NOT EXIST 

Cause: All noise values computed by the COMPUTATION module for 
metric XXXX are less than contour level = W.W. 

Correction: No action is required as long as the user has input a 
reasonable contour level. 

C.6 Plot Module Error Messages 

The following errors can occur while executing the HNM Plot Module. 
The errors will appear in reverse video on the last line of the 
display screen, starting at the first column. 

Pl*FATl&: NO PLOT TAPE CREATED DDE TO COWTODR MODULE ERROR 

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

Correction: Correct the CONTOUR module processing error. 

P2*WAPNING: NO PLOT FOR CONTOUR LEVEL NUMBER = XX 

Cause: 

Correction: 

No contour for this noise level exists. 

As long as the contour value input to the COMPUTATION 
module was correct, no action is required. 
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APPENDIXD 

HEM REQUEST FORM 

This Appendix contains a copy of the request form for HNM Version 
2.2. 
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REQUEST FORM 
HELIPORT NOISE MODEL (HNM) 

VERSION 2.2 

LAST NAME 

COMPANY 

FIRST NAME 

DIVISION - 

STREET ADDRESS 

u.s ONLY: 

CITY 

FOREIGN ON&Y& 

STATE - ZIP CODE + 4 

POSTAL CODES f CITY 

COUNTRY 

U.S. & FOREIGN: 

PHONE m 

- VRRSION 2.2, disk l ize (choome one): 0 S-l/l= El 3-I/2. 

To receive HNM Version 2.2, mail this form and your check or money order for $80 payable to V-S. 
Treasurp to: 

Donna G. Warren 
Federal Aviation Administration 
AEE-120 
800 Independence Ave., SW 
Washington, DC 20591 

Due to the expected demand for this BNM relo8se, all orders will be handled by regul8r mail. FM 
will aot accept phone orders, PN ordera, nor process special or express deliveries of any kind. 

AEE BULLETIN BOARD (BBS) 

The Office of Environment and Bnergy (ABE) has available an electronic bulletin board. This bulletin 
board is available to all registered BtW users. To become a registered BBS user, check the box below. By 
checking the box you will receive the BBS phone number and UserOs Manual. To connect to this board users must 
have a modem and a communications software package setup as follows: ANSI Terminal Emulation, 8 Data Bits, 
No Parity, 1 stop Bit, and 1200, 2400, or 9600 BAUD. 

0 Yes, I would like to become a registered ABE BBS user. 
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