AdDD TIBVIIVAY 1538

EPA 550/9-78-303

AP
—ri . P
i

FOREIGN NOISE RESEARCH

W

r-(Y

5

¥ ey,

AT s
T e Ly

- ] ?a-'/

-

CONTROL——0



rr————

This report has been reviewed by the U.S. Environmental Protection Agency and approved
for publication. Approvai does not signify that the contents necessarily reflect the views
and policies of the U.S. Environmental Protection Agency, nor does mention of commercial
products constitute endorsement by the U.S. Government.

e et W e it e




Bt

= s S
vy 4
a4 ‘
FOREIGN NOISE RESEARCH
IN
AVIATION
December 1977 |
|
i
i
i
Office of Nolse Abatement and Control :
U. S, Environmental Protection Agency !
Washington, D. C. 20460
i
H

N st oty

hh e abiimn oo dvaa 1,




PREFACE

Method of Daeca Collection

The information was collectad by means of inquiries o foreign

nolae contacts, both individuala and organizations. The contacta were quaried
about their rescarch activicies and ctha names of other individuals or organizations
that thay ware aware of who might be involved in partinent nolse ressarch.
Thesa referrals wers then contacted to aacertain their rescacch efforts. In
addition, lnquirids ware made¢ at the Ninth Incernational Congress on
Acoustics, July 1977, in Madrid, Spain. In total, approximately 1300
raquasts ware nade. The foreign resaarchars ware asked to reapond with
{nformation on their neise abatement research projaecta that have been
completod aince Jasuary 1976, are in progress, or are planmed. Thev wara
agkad to respond with information ahout research projects that deal with:

-} dviation noisa source control rechnology

o Surface transportation noise source contrel tachnology

-] Machinary and conatruction equipment noise source
contzol technology

-] Measuragent mathoedology

° Systema regagrch for noisde abatement
The lattar two categorias include projects not spacifically classifiable
undar aviation, surface transportatioen, or machinery and conatruction
equipment. "Systams resesarch" includes path modification projects such as
ooisa barriers and operacional techniques such as modification of traffie

£lowa,



From these contacts, 116 Adreraft Nolse Abatement Research Projects were

Identified,

To ratain reporting accuracy, where possible, the original responsas
ware included in the report. In the case of foreign language raports, or data
not in our format, the informartlom was translated and/or transcribed to a
unified format and {s ldentified as having been 3o treated. Some researchers
desczibed thelr projacts to us in a very limited fashion. Therefore, these
projects, when listed in this report, show very fragmentary data elements. Wa

did not cry to augment these responsaes, but simply transcribad them verbatim

in an abbreviated foemat at the end of each topical section,

Any funding data that was noc reported in U. S, dollars has baen
convarted and the reports show both tha reportad foreign currancy figures
in parenthescs and the converted U, 5. dollarz figures. Below is tha table

of exchange rates used:

Exchange Rates as of Tueaday, June 21, 1977
(Sourge: The Wall Street Journal)

Argentina-Pesa = (.00281 US Dellar

Australia=-Dollar = 1.1100 US Dellar

Balgiun=Franc = 0,027715 US Dollar

Canada-Dolla® = 0,9428 US Dollar

Danmark-Krone = 0.1649 US Dollar
ii




Finland=-Markha
France~Franc
Japan=Yen
Natherlands-Franc
Northern Ireland~Pound
Norway-Krone
Poland=-Zloty
Portugal=-Escude
Scotland=-Pound
Sweden~Krona
Switzerland-fFrane
United Kingdom=FPound

Weat Germany-Mark

Complatanans and Accuracy of Information

= 0,245Q US Deollar
= 0.2024 US Dollaw
w» 0,003671 US Bollar
= 00,2024 US Dollar
= 1,7196 US Dollar
= (3.1884 US Dollar
= 0,0502 US Dallar
= (.02590 US Dollar
= 1,7196 US Dollar
= 00,2253 US Dellar
= 03997 US Dollar
= 1,7196 US Dellar

» 0.424Q US Dollar

Countrias or Iaternatiorsl Organizatfons Whare Researchers Were Contacted

Argentina
Australia
Austria
Belgium
Bulgaria
Canada
Czachealovakia
Danzark
Fialand
France

Eaat Germany
HWeat Cermany
Graece
Hungary

Intarnational Civil Aviation

Organization

Iraland

International Standarzds
Orgonization

Iaraal

Iraly

Japan

Luxastbourg

North Atlantic Treaty Organization

Natherlanda

New Zaaland

Norway

Organization for Eqonomic Cooperation
and Development

Poland

Portugal

Rumania

South Africa

Spain

Swadan

Switzerland

United Kingdom

Unitad Nations

Yugoslovia

Union of Saviet Soclalist
Republica
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In some of these countries we did not receive large numbars of
responsas. This does not prave conclusively that little or no research

is being carried out in thesa countries, In some cases, we probably never
identified the propar contacts. However, it is wore likely that a low
raspogse vate is an indication that in these areas regsearch is not wideapread,
with one axception--the USSR, whare it is cerzain that research is baing
condugcted but no response was forthecoming to our fnquiries.

While it is impossible to be sure of the accuracy of the reported
data, it is likely to ba accurate because the data was mosatly provided by
the vesgarchers themselves, not second or third hand. There i3 a wide
variation in the amount of information reported per project, This probably
reflacts tha varying amounts of time that researchers had available to
respond to our inquiries.

The dollar figures given for thae ressarch efforts should not be
taken too literally bacausa thay paint an ovarsimplifed picture. The
buying powar of a fixed amount of dollars can vary from country to country
dua to fluctuating foraign aexchange rates. Thera are also differences
batwesn countrias in calculating costa of a project, for example, inclusion
of ovarhoad ratea. The most important factor when conaidering cha fundinog
data 1s that it ls available for only a fraction of tha reported projacts.
This averahadows any other qualifying factora, It is felt that becauae
of these factora, the total funding figuras undersatimate the total comaittad

rasourcas, but to an unknown dagrée.

iv




TABLE OF CONTENTS

Preface
Acknewledgements
Introduction
Digcussion of Forelgn Research
Magnitude of Research Effort
Analysis of Research
Funding Charts
Summary Afrcraft Noise R&D Fupding, 1976-1977
Basic Research and Technology Funding, 1976-1977

Syatems Demonstrations, Propulsion Demonstrations,
and Syastems Studles Funding, 1976-1977

Basic Hesearch and Technolegy Research Projects
Propulsion Noise
Rotor Noise
Interior Noise
Alrframe Noise
Nolse Prediction Technology
Atmospheric Propagation and Ground Effects
Measurement Methodology
Architectural Studies

Adreraft Other

Puge

viii

18

14

45
53
61
71
81
85
105

LU




Systems Demonstration, Propulsion Demenstration, and
Systems Studies

CTOL (Subsonic)
CTOL (Supersonic)
Rotorcrafe/VIOL
General Aviation

Country Index of Research Projects

vi

131
141




ACKNOWLEDGEMENTS

The principal compiler of this report, Robert English, of
Informatics Ine, wishes to acknowledge the assistance of Pat Dufour,
Miriam Heilman and Carl Modig of Informatics; Harvey Nozick, Roger
Heymann and Thomas Quindry of the Office of Noise Abatement and
Contrel; and the hundreds of naisc abatement researchers abroad
who shared fnformation about their projects, We are especially
indebted to Harvey Nozick for the contributions his painstaking

review made to the final quality of this report,

L T e ¢ g

vii

ke sk e A B L kP 4 o o e ke 2

el it S




i b e A

INTRODUCTION

Purpoae of the Raport

This i3 ona of thrme raports which summarize foraizn
noisa abatement research efforts, based on an appraisal carried
out by Informatics Inc for thae U. §S. Eavironmantal Protection
Agency, Office of Nolae Abatement and Control, as part of
their noise research coordination efforts. The United States
Environmeatal Protaction Agency has reconstituted interagency
noise repscarch panals covering thrae argas: aviation, surface
trangporeation, and machinery and construction equipment., The
purposa of tha panels iz to azsemble a cotal piceura of U. S.
Federally-spongsared oolse abatsmant resaarch recantly com=
platad, ia progress, or planped, and provide recommendations for
addirional regearch which should be parformed to meat tha goals
ewbodied in the national noiss abatoment stratagy., Tha threa

panal reperta are achaduled for roleage is aearly 1978,

The thres roports on ressarch abread ars to supple-
ment the infeormation provided in tha panel reporta by providing
a broad overview of tha intarnational resgarch affort undarway

in noise abatement and control. 1
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Cateporization
For this report, Aiycraft Nolse Abatement Technology Resenrch,

the projects were categorized ag follows:

HBaslc Resenrch and Technology
Propulsion Noise
Rotor Noise
Interior Neise
Atrframe Noise
Noise Prediction Technology
Atmospherie Propagation and Ground Effects
Heasurement Methodology
Architectural Studies
Alveraft Other

Systems Demonsttatlons, Propulsion Demonstration, and Systems Studies

CTOL*(Syhsonic)
CTOL (Supersonic)
Rotorcrafe/VIOLA*

General Aviation

% Conventiopal Take-0ff and Landing
k% yortical Take-Off and Londing




DISCUSSTON OF FOCREIGN RESEARCH

MAGNITUDE OF RESEARCH EFFORT

Reported Rescarch by Councry

The following number of projects ware reported by country:

United Kingdom 64
Netherlands 26
West Germany 18
Sweden 2
Denmark 2
Canada 2
Norway 1
Northern Ireland 1

Sponsorship of Research

Even though the sponsor was self-identified for only a little
more than half of the reported research, it appears that in almost all
countries, most of the reported research is government sponsored. West
Germany is the only country that shows a level of private sponsorship

that is possibly significant.

Type of Research

The type of research was self-identified for less than half

of the reported resesrch projects. All of the four types appear to fall

at about the same level of effort. The United Kingdom appears to be doing

a significant amount of demonstration work and the Netherlands shows a

significant level of development work.
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Types* of Research by Country
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Canada 1 ~L
Denmark 2
Netheriands 1 11 3 1 13
Northern Ireland 1 1
Norway
Sweden 1 Y
United Xinpdom 7 1 11 3 45
Weat Germany 1 1 16 —
TOTALS 1l 13 L4 2] 29 BRLLL] l

*As gelf-reported by investigators who had the opportunity to classify their

projecta using one or more of the categories listed In the table,

*#The table sums to more than the total number of projects because some

projects were classified as more than one type.

Funding Information

Funding tables are provided on pages

17-19.

They show funding by

country for each major category for the peried 1976-1977 and funding by country

for each sub-category for the same period,




ANALYSIS OF RESEARCH

BASIC RESEARCH AND TECHNOLOGY

Propulsion Noise

A large amount of research in the area of propulsion nolge concerns
noise from jets, West German researchers are attempting to determine
the distribution of sound sources in turbulent gas Jets and the bagic
mechanisms of jet noise generation by the use of a newly developed
measuring device, Studies in the United Kingdom are attempting to
locate jet noise sources, to determine forward flipht effects on jet
noise, and to develop criteria for the design of jet engine silencers
based on the structure of jets of differing geometry. Aneother area of
research ef fort is noise from fans, blowers, and turbines. Canadian
reaearch efforts have reduced the noise from rotor/stator interaction
in an axinl blower by staggering the leading edges of rhe stator vanes.
They have achieved a nolse reduction of as much as 13 dBA at the blade
pass frequency. Projects in United Kingdom and West Germany ave addressing
basic nolse generating mechanisms of ducted fans, turbine blowers, and
compreasors. A large number of resesrch projects are being conducted by
Rolls Royee in the United Kingdum. They are cencerned with such topiecs
as the silencing of inverted velocity prnfile coannular jets, the study
of coaxial jet noise, tests of a silencer nozzle ejector system and an
asgesament of in-flight and statlc noise levels of in-service engines.
The Matlonal (3aa Turbine Establishment in the United Kingdom is also
conducting a large research effort into aircraft powerplant noise.

They arce concerned with the chatracteristics of coaxial jet nolse, the

B i



effocts of flight on exhaust noise, the improvement of methods for the
eatimation of broadband neise and interaction tone levelg of fans, and
studies of reactive sound absorber properties. Researchers in the
Netherlands are logking to engine disposition and engine aerodynamic
design for noise reduction and are attempting to reduce pround run up
noise of test alrcraft by nelise damping and protective devices. Also of
note are projects In the United Kingdom that are assessing the cost,

life span, and effectiveness of retrofit hush kits and are attempting to
demonstrate the technology for quieting future engines, including quieter

veraions of existing engines.

Rotor Noise

Reported regearch in this avea is confined to the United Ringdom
and West Germany. Projects in the United Kingdom are concerned with
the effects of forward speed on the impulsive content of helicopter noise
and with high speed rotor and tail rotor noise. West German research
deals with designing propeller driven aircraft for noise reductinn and
with the determination of the essential parameters of disturbed flow

from rotors and its effects on the radiated noise.

Interior Noise

All of the reported research projects in this avea come from
Westland Helicopters Ltd, In the United Kingdom. They have focussed on
the gearbox as the primary source of interior noise in helicopters. The
research deals with determining the transmission paths of intaernal

cabin noise in Lynx helicopters from excitation at the gearbox feet.
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Also, an evaluation is heing made of the noise and vibration transmitted
through accustically and vibrationally treated and untreated helicopter
panels, Various treatments such as damping materials, "lump wall" concepts,
vibration isolation, conventional scundprooflng materials, constrained

and unconstrained layers, and sandwich constructiona are heing considered.
The effect on iunterior noise of coating the gearbox with damping material

i8 also wnder study,

Alrframe Noiase

A considerable amount of efforc is being applied to airframe noise in

the United Kingdom. The British have a major program under way to demonstrate

uniform noise shielding with the aim of a nolse redugcrlon of up to 6 dBA.
The Royal Alrcraft Establishthent is developing analytical methods for
prediceing the effects on noise propagation of nolse shielding by alrborne
components. They are also doing wind tunnel model and in-flight rescarch on
wing and flap vortices from VC10 and Lockheed Tri=-Star aircraft, The
Institute of Sound and Vibration Research is looking into jet surface inter-
action and the sound causing capacity of the dissipation of turbulence.

Weat German efforts are directed toward frequencies in ultrasonic

radiation that encounters obstacles, such as wing Elaps being hit by

the blast of alrplane propulsion.

Noise Prediction Technalopy

Researchers in the United Kingdom and the Netherlands are looking
at various aapects of this category., The British are developing rigs to
produce mixing jet noise with a "minimum of contamination" and designing
seale model engine simulatore (ejector-powered nacelles) to act

as noise sources for shielding and propagation tests. British efforts
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are also directed at develeping a model to predict noise from fnviscid
flows and a computer model of a starting jet, Efforts in the Netherlonds
are underway te develop a computer model that will ald in the development of

zoning around airperts.

Atmospheric Propagation and Cround Effcces

Only one project was ldentified in cthis category., It deals with
effores in the United Kingdem to study noise propagation, ircluding
the effeces of mererological conditions, ground veflection and
absorption, and non-linear effects.

Measurement Methodology

Researchera in many countries, 1lncluding Denmark, the Netherlands,
Northern Ireland, and the United Kingdom, are setting up measurement
systems to monltor nolse arcund alrports of all typeay international,
secondary, amall, and military. Other research in Denmark is attempting
to replace the current CNR merhod of ecalculating air traffiec noise
with a gyatem utilizing dBA as a measurement unlt and considering the
duration of noise emissfons. Efforts in the United Kingdem are directed
toward the development and testing of anechole wind tunnels for
testing jet mixing noise, airframe nof{se, and vortex refraction
effects. Britigh rescarchers are also attempting to provide a
national primary cslibration of standard reference microphenes and
a natfonal reference service on acoustical measurements. Research
in the Netherlands hopes to develop standard methods for the
measurement of aircraft noise and to set up a measurement syatem

on runways to ald in their design, placement, and operation,
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Arghitecturnl Studies
Regearch in the United Kingdom ls looking ar the atirborne sound
insulation of panels by active damping. The results show measured
vulocity dampings of 40 dBA within the first three or four cycles
of an 1impulsed plate. They sce their work as applicable to aircraft
as well as frome buildinga. Four projeetrs iIn the Netherlands
sponsorad by the Interdevelopmental Commissinn for Reducing Noise
in Alr Traffic Routes deal with noise insulation of resldences
and buildings from ailrcraft nolse. They are attempting to survey
the literature, evaluate various insulacion materials, and determine
which ave useful in different conditions. They are especlally
interested in ventilation, thermaly and condensation effects. Thelr
efforts will also consider a survey Iinto the cEfectivenesas of noilse
insulation regulations, Both existing bulldings and future
construcci;n will be considered.
Alrcraft Other

This category is a mixture of many different types of rescarch,
A common atea of research in the Netherlands, Sweden,and West Germany
are attempta to develop noise protection zones around both civilian
and military airports, West Cerman researchers are in the process
of compiling a survey of aviation noise related research In West
Germany and will evaluate the gencral status of German resenrch in
this area. E[furts ln Norway and the United Kingdom are applied
to basic aercacoustic noise generating mechanisms such as two-stream

mixing and boundary effects. Regearchers in the United Kingdom




are also trving to study the acoustical fatigue resistance and response
of titanium in order te assess its potential as a structural component

in airplanes and spacecraft. Swedish research efforts are also directed
toward the measurement and computation of sonic boom carpets for single

and twin engined propeller aircraft.

SYSTEMS BEMONSTRATION, PROPULSION DEMONSTRATION, AND SYSTEMS STUDIES

CTOL (Subsonic)

Reported research in this area came from the Netherlands, West

Germany, and the United Kingdom. A major area of concern is the
modification of flight procedures in order to reduce nolse emissions.
Procedures under study include low power-low drag flight operations,
reduced flap approaches, two segment approaches, and steeper takeoff
and landing flight paths. Alsc being conaidered are nolse reducing
starcing procedures, night time jet restrictions, runway alternations,
and noise routing of alrcraft. These methods are being assessed on the
basis of their noise reducing capacity, flight safety considerations,
air traffic control censequences, and operational-economic repercussions.
CTOL(Supersonic)

Only one project was ir'entified in this area. It deals with

West German research into the possibilitiea of sonic-boom adjusted

designs for supersonic atreraft.

10
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Rotoreraft/VTOL

Research in this eatepory is cencerned with fl{ght procedures
for VTOL aircraft that will reduce noise, Various takeoff and landing
flight paths and atmospherie conditions are being analyzed in West
Germany in order te determine the size and shape of nolse screening
areas around a VIOL landing field,
General Aviation

Two projects were reported in this category and both ave from
the Netherlands., They are sttempting to lnventory the state of
general aviaclon noise abatement technology both av present and in
the near future, look at the regulations to be set up in the near
future, and assess the possibilitles of reducing noise by noise damping
equipment, They are studying benefits of special rules of use to
cover concerns such as advertising and spert flighes, flight
instructions, and certain nolsy types of aireraft.
SUMMARY

The great majority of reported research falls in the area of
Bagic Research and Technology. Of the total 116 reported projects,
102 are in this category with only 13 in the Systems Demonstrations,
Propulsion Demonstration, and Systems Studies ared, Within the Basic
Research and Technology area, the largesc research effort appears to
be in the area of Propulsion Noise (2B projects). Two other categorieg
with significant levels of effort are Measurement Methodology
{19 projects)} and Aircraft Other (21 projects). All other categories

show a much lower level of effort.
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of the types of sources considered, gencral aviation, wich two prejects,
is receilving the least attention. Rotorcraft and propetller driven aircrafe are
being studied In 14 projects and the majority of the remainder deal
specifically with jet noise.

Several projects stand out as significant efforts, as showing
significant results, or as having no U. S. research counterparts; and
therefore deserve a second mentioning. A project being carried out by
the National Research Council of Canpda is looking into the rotor/stator
interaction in axial blowers. ‘They have achileved a noise raduction of
15 dBA ot the blade pass frequency by staggering the leading edges of
the gtator vanes, A large effort la underway at folla Royce Ltd. Iin the
United Kingdom. They are studying many aspects of jet noise and are
utilizing theoretical, experimental, and in-ilight techniques, The
Natilonal Gas Turbine Escablishment of the United Kingdom also has a
major effort underway to look at aireraft powerplant noise. In the
area of helicopter noise contrel, Westland Helicopters Ltd., of the
United Kingdom is carring out many projects, They are concerned with
interior nolse due to gearbox vibrations, the effects of forward speed
on the impulsive content of helicopter noise, and high speed rotor and
tail rotor noise. Another significant British effort 1s a project by
Hawker Siddeley Aviation Ltd. that is attempting to demonstrate the

realities of alrborne neise shielding and is aiming at a & dBA reduction.

12




A significant effort in West Germany ls being sponsored by the
German Research Soclety and 1s conaldering the frequency spectrum of
ultrasonlec radiation which encounters obstecles, This is an dmportant
consideration when wing flaps are being hit by the blast of airplane
propulsion exhaust, The Max-Planck Institute in West Germany 1s
conducting a questionnaire survey of nll aviation noise-related research
in the Federal Republic of Germany, This syrvey will include an expert
analysis of the general status of German research in this area, The
Institute for Flight Technolegy of Darmstadt Technical Institute in
West Germany is conducing a study conserned with optimum takeoff and
landing flight paths for VTOL planas, They are also attempting to
determine the necessary shape and size of a nolse screening area around
a VIOL lapding field Lased on the yearly traffic volume and differing
atmoapheric conditions.

Several projects are belng sponsored by the Interdevelopmental
Commiseion for Reducing Noise in Alr Traffic Routes of the Netherlands,
They are attempting to ingulate resaidences and other buildings from
aitcraft nolse. ‘They are especially interested in ventllation, thetrmal,
and condensation effects as they apply to the varicus noise insulation

materials,

13




R

ninaaess

FUNDING CHARTS

15

[T N - SR WP EPE T ST NPRC ST DA I P PR

& L

a1

e

ren i gy

e T P L




LT

*Some Funding for other years included hecause

SUMMARY
AIRCRAFT NOISE R & D FUNDING project extended longer than 1976-1977.
IN THOUSANDS
1976-1977 Converted to thousanda of U.5. Dellars,
COUNTRY
v
w'f & -
& o 7 3 1..-
& “ & F o
) o & < & & fo
¥ 7 ¢ & & b & & & oF
s £ g & g & o & £§
i . . o
CATEGORY v ol & = & & & & &8
Basic Research
and Technology 94 56 265 14 30% 726% L406% 2591*% 130 of 103
Systems Pemonstratlons,
Ptopulsion Demonstration,
and Systems Studies 68 127# 195% J of 13
[TOTALS 94 56 333 14 30* 7126% 1533 2786% 133 of 116
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BASIC RESEARCH AND TECHNOLOGY ¥Some funding for other years included because
TFUNDING IN THOUSANDS projects extended longer than 1976-1977.

1976-1977
Converted to thousands of U,S, Dollars.

COUNTERY
k]
o
w & =L
& 2 N o
W 4\? Q‘\o &5’ &Y
- R & & £ < &
» b g & & k) o il &
o & & & il ¥ % g
& & & & £ o Pod & L0 F
CATEGORY oF ¥ i <+ o5 Sl ¥ & 4
Propulajion Noisge 94 66% 112% 272% 4 of 28
Rotor Nolse 338% 433% 771% 3 of &
Interior Noise 119 119%* 50f 5
jAirframe Nodse 103 131% 234% 2 of 10
Noise Prediction
Technology 99 A5% 144% 2 of 8
Atmospheric
Propagation and
Ground Effects 4] 0 of 1
Messurement
Maothodology 56 136 14 54+ 678% 938% 9 of 17
larchitectural
Studies 1 1 1l of 5
Aircraft Other 30 0% 52% 112% 4 of 23
TOTALS 94 56 265 14 30% 726% 1406% 2591 % 30 of 103




61

SYSTEMS DEMONSTRATIONS,

PROPULSTON DEMONSTRATION, AND
SYSTEMS STUDIES NOISE R & D FUNDING

*Same funding for other years included
because project extended longer than

1976-1977.

IN THOUSANDS
1976-1977 Copverted to thousands of U,5. Dollars,
COUNTRY
&
&
8 oy
(] )
ép cs“? ‘q.:- o
o v 7 e
& & ] & 2
c::"-\ f:(‘ &-&’ .(VOH Oe.
CATEGORY 3 & £ S
CTOL {Subsonic) 68 68 2 of 7
ICTOL ({Superaonic) 127% 127% 1 of 1
flororcrafe (VTOL) 0 of 2
neral Aviation 0 of 2
[LOTALS 68 127% 195% 3 of 13




BASIC RESEARCH AND TECHNOLOGY

PROPULSION NOISE
See Also Pages:

64
67
74
75
16
7%
80
94
99
103
127

21
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Propulsion Noise
Canada

Project Ticle:

Noise Redustion in Axial Blowers

Performing Organization Name & Address:
National Research Council Coanada
Pivislon of Physirs

Ottowa, Cannda KIA ORG

Sponsoring Orpanization Nume & Address:

Principal Investigator(s):

T.¥.W., Fmbleton

Type of Rescarch Program:

Fundamental

Development (Component or System)
Demansteation (Experimental, Prototype, or
Preduction)

Start Date: Conpletion Date!

Estimated

Measurement Methodolagy

Actual

Projece Summary: (Briefly deseribe the
gouals, approach, expected or actual vesults,
report (s} generated and the date(s) of
publication,)

This 1la a terminating project that has dem-
onstrated, on medel scale in the Division

Funding:
Yenr Amouat
1976 {actual): (550,000) $47,140.
1977 (budget): ($50,000) $47,140.
1978 (fareecast): (§50,000) $47,140,

COMMENT S

of Physics, that the rotor/atator interac~
tion neise of an axial blower can he reduced by astaggering the leading edges of the stater vanes.
i This can be achieved with numerous varlacions of atagger in eicher the axial or circumferential
: dirvections, In most caees there is a gmall reduction in mechanical efficiency: in one particular
design there is a marginal increase in efflciency, Noise reduction at the blade passage fre-
quency is ns much as 15 dB, depending on the number of vanes, their shape and other factors.

One particular design of stator vane having an axial stagger has been selected for testing at
higher ahaft speeds and blade loading in the Division of Mechanical Engineeving. This deaign
was selected primarily for its compatibility with current aero-engine design practice and was
not expected to provide the optimum blend of wolse reduction and mechanical efficiency. Measure-
mentd at soveral rotor specds batween 6000 and 12000 rpm show that the Fundamental and sacond
harmonic of the blade passage frequency are in general reduced in level by 5 to 10 decibals
with occasional extreme values of 0 and 15 decibels for particular combinations of rotor speed,
mass flow and direction of measurement, These noise reductions confirm the findings, at lower
rotetr speeds, in the Division of Physice. The measured aerodynamic performance of the staggered
stator vanes Is similar to that of standard straight-edged vanes for most degrees of choking of
the flow, However, the stalling pressures for the staggered vanes are usually a few percent
lower than for the standard vanes, When these measurements have been fully analyzed n report
will be issued by the Engine Laboratory of Mechanical Engineering Division.

Transcribed from the origiaaml.
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Propulsafon Nolso
United Kingdom

Project Title:
Jet Noise Contral

Performing Organizatien Name & Address: Sponsoring Organiracion Name & Address:
Dopt. of Tranaport Technelopy Sciepce Research Councll
loughborough University of Technology State House
Loughborough High llolborn
lelcs, LELL1 3TU London, WCI R 4TA
Inited ¥iogpdom
Principal Inveatigator{s): Type of Research Program:
E. R. Bergatrenm X__ Fundamental
Dr. M, V. Lowscn — Development (Compenent or System)
. Demonstration (Experimental, Frototype, or
Production)
Start Date: Completion Date: — Measuremenc Methodology
Estimated _pey, 31, 1978
July 1, 1973 Actual _ Funding:
Year Amoyng
Project Summary: ([Briefly describe the 1976 (actval):
goals, approach, expected or actual results, ! 1977 {(budget):
report (s) generated and the date(s) of 1978 (forecast):
publicacion.) | D e == - R R
Or Total Funding Amounc: {19,516} $33,388
COMMENTS: No work completed during period 30/9/75~
1/11/76 due to lack of research personnel

Te develop eriteria for the design of Jet englne silencers from the comparative analysis of
the noige radiation and turbulence struccure of jets of differing peometry.

The reduction of noise radiaced by jet aircraft has been a matter of prime concern for many
years, The preblem is exemplifled by Concorde, where jet noise levels have proven a major
opardtional embarrassment. But even for quict engines such as the RB211 Jet noise retaine
its inportange. Advances in technology have allowed jet exhaust speeda to be reduced with
consequent U law reduction in the noifse radisted by the free let, Developments in acoustic
1ining techniques enable internal noise sources to be substantially reduced. Buc the free
jet nolse radiation continues to provide a limit below which silencing of internal nolse
sourcea becomes valueless, Thus methods pf free jet nolse contrel recaln a fundamental
significance for the overall reduction of enginec noise.

The academic problems posed by Jet noise are also of extreme interest, The machematical
description of the noise contains many subtleties, Combining this with the neccssary
description of the turbulent atructure In the jet poses 4 theoretical problem which will
probably never be solved exactly, except poasibly by some hypercomputztional technique.

Transcribed from the original,




Propulaion Nolse
United Kingdom

Project Title:
Noise Radiated by Ducted ¥Fans

Performing Organization Name 5 Address: Sponsoring Organization Nome & Address:

Loughborough University of Technology
Department of Transport Technology
Loughborough

Leiceatershire LE11 3JU

Uandtod Kingdon

Principsl Invescigater(s): Type of Research Program:
J. 8. 01lerhead

C. E. Whicefield Fundamental

Development (Component or System)
Demonstration (Experimental, Protatype, or

Production)
Start Date: Completion Date: —__ Measurement Methedolegy
April 1974 Estimated March 1977

Actual Funding!
Year Amount

Project Summary: {Hriefly describe the 1976 (actual):
goals, apptoach, expected or actual results, 1977 {budget}:
report (s) generated and the date{s)} of 1978 (forecast):
publicaeden. ] e e e am— = - m e Em wrm o= = = m o

Or Total Funding Amocunt:(+l0,000-25,000) $17,186-
42,900

o e o B e oA E o m om omr e om W o= o

COMMENTS:

The effects of the cowl on the noise radiation of an aircraft fan are being studfed experimentally.
. The fan, approximately 6m in diameter, absorbs up te 50kw running at tip speeds up to 130 mfa.
4 it 18 installed inaside a large anechoic chamber with provislon to exhaust the flow from Che chamber.
o Mot wire anemometers are installed in the leading edge of fan hlades to measure inlet turbulence.
ihe rig is instrumented for thrust and torque measurements., Noise measurements will bc correlated
with inlet conditions over a range of fan r.p.m., and thrust.

Transctibed from the original. |
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Propulslon Holse
United Kingdom

reojeet Titles
Noise Radiation by Rotating RBlading

Performing Organization Name & Address:
Loughberough University of Technology
Loughberough

Leles. LELL 3TU

England

Sponsoring Organization Name & Address:

Ministry of Defence
(National Gns Turbine Establishment)

Principal Invescigater(a):

J. B, Ollerhead
Department of Transport Technology

Start Date: Conpletion Date:

Estimated March 30, 1978

Type

of Research Propgram:

Fundamental

Developmant {Companent or System)
Demonstratien (Experimental, Prototype, or
Production)

Measurement Methodolugy

Apr. 1, 1974 Actual

Project Summary: (Sriefly describe the
goals, appreach, expected sr actual results,
report{s) generated and the date(s) of
publicatien.)

Funding:
Amount
(aetual): (£7908) $13,599
(budpget): (£10886) 518,720

(forecast)?

Or Total Funding Amount:

S s e o e M A ek = s ok o e o = e o o ow e

COMMENTS:

This project ia a continuation of work funded by N.G.T.E. since 1971 into basic noise

generating mechanisma of rotating muchinery.

The carlier work involved an evaluation of

rotor neise theory via direct measurement of an "aero-acoustic transfer function", using

rotating hot-wire probes at fan tip speeds up to M = 0,2,

For un cpen rotor, good agreement

wag found between theory and experiment for both random and periodic noise compenents.

The study has now been extendad to a higher speed range by the construction of a new stand

to test an alrervaft ducted fan unit at tip speeds up to M = 0.5.

Rotating hot-wires are

again being used to investigate lasic nolse generation mechanisms.
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Propulaion Nofae
Weat Germany

Project Ticle:

Study of che Distribution of Sound Sources [n Turbulent Gas Jets

Parferming Organization Namo & Address:

Institute for Fluid Mechanics of the DFVLR
Goettingen, Bunsenstr. 10
West Germany

Sponsoring Organization Name & Address:

Principal Inveatigator(s):

Dr, Grosche

Start Date: Complezion Dace:

Estimated

Type of Research Program:

Fundamantal

Development (Component or System)
Demonstratinn {(Experimental, Prototype, or
Production)

Measurement Hethodology

——

May 1, 1472 Actual Deg, 31, 1976

Project Summary: (Briefly describe the
gouals, appreach, expected or actual results,
report(s) generated and the date(s) of
publication.}

Funding:
Year Amount
1976 {actual):
1977 (budget):
1978 (forecasc):
Dr Total Funding Amount: (265 U0D DH)

E R )

COMHENTS:

Up to now very lictle 1s known about the distribution of sound sourcea in turbulent jets, either
experimentally or theoretical; the project aims at determining the distribution of sound
sources jin infrasound and ultrasound beams by means of a newly developed measuring device,

and thereby to gain new ipsights on the mechanism of jet generaticn.

The measuring device is

also suitable in sound-abating nozzle configuration, nozzle flaps, etc,

Publications

Grosche, F. R., Haolst, H.; On the Distribution of Sound Source Intensity in Turbulent

Gas Jets,

Groache, F. R.; Jones T. H.; Witheld, G.A.; Measurementa of the Distribution of Sound

Intensicies in Turbulent Jets.

Translated aud transcribed frem the original German.

L LA B O
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Froprulslon Noise
West Germany

Project Title:
Nolse Formotion and Noulse Reduction for Turblne Stages with

Cool Aflr Directed onto the Turbine Guide Blodes

Performing Orgunizacion Name & Address: Sponsoring Organization Name & Addregs:
The Techniecal Inatitute for Jet Propulsion German Hesecarch Soclety

and Turbomachinery of the Technlcal Unfver-
sicy of Aachen

Templergraben 55

est Corminy
Principal Investigator(a): Type of Rescarch Program:
Prof. Dipl, - Ing, Otto bavid _x_  Yundameneal

Developrent (Component or System)
Demonstration {Experimental, Prototype, or
Production)

Start Dnte: Completion late: ____ Measurement Methodology

Estimated
Jan. 1, 1974 Actual _ . Funding:

Year Amount

Project Summary: (Briefly describe the 1976 {actual):
wouls, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication,) e e = = = e r e e mmmm - - = - - =

Or Total Funding Amount: (300,000 DM) $127,200.

COMMENTS:

HWithin the framework of the research intent, the results of the study of noise origin mechanismns
from blewers and compressers are to be applied to the case of use of the turbine with blowing
out of cool air. It {s the purpese of the plan to determine design criteria for the selection
of blowling out of cool air in the case of cooled turbine stages whiclh contribute to a noise
reduction of turbines.

Translated and transecribed from the original German,
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Uropulsdion doilnse

Canada
Froject Title:
study of Axial Flow Fan Aercacoustics
Yerferming Ovpanizacion Name & Address: Sponsoring Organization Name & Address:
fational Research Council of Canada
givision of Mechanical Engineering In-house research
Ottawa, Canada
frincipal Investigator(s): Type of Research Program:

Fundamental

Developrent (Component or System)
Demonstration (Experimental, Prototype, or
Production)

3. Krishnappa

=

Stark Date: Completion Date} ___ Measurcement Methodology

Estimated _ 1978
1973 Actual Funding:

Year Amount

Project Summary: ({Briefly describe the 1976 (actunl): 1 Fﬁﬁ_pgar
goala, approach, expected or actual results, 1977 (budpoc): } man year
ceport(s) gencrated and the date(s) of 1978 (faorecast)s } man year
publication,) = === | e e e e e e e e mmmm e mmmm - m = - - - =

Pasic research is being carried out to establish the relative importance of the rotor blade row
and stator blade row on fan nofsc generation. Some measurements on the effect of stator blade
number and spacing on the in-duct noise signatures were ompleted and the results are published
in Reference 1. Far field noise on different stator hlade configuration were also racently
measured and the results will be reported in & later publication,

The concept of stepped stator blades was recently tested both for aerodynamic performance and
noise reduction. The test results demonstrate that the stepped stator blades has considerable
merit with respect to noise reduction with socme loss in aerodynamic performance.

REFERENCES
V. G. Krishnappa Fan Aercacoustics, the Effect of Stator
Blade Humber and Spacing on In-Duct
Rolse Signatures
Progress in Aeronautics, Vol. 44, 1976
2. U.H. Schaub, The Stepped Stator Concept: Aerodynamic
G. Krishnappa and Acoustic Performance Evaluation of a

Thrust Fan
under publication as an AIAA paper
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Propulsion Nolse
Netherlands

Project Title
Study of the Pessibillties of Aviation-Technical Innovatlons to Reduce the
Noige Emission of Alrcraft

O

Porforming Organfzation Nume & Address: Sponsoring Qrganization Name & Address:
pepartment of Economicu Interdepartmental Commission For Reduciung Noise
amsterdam, Netherlands over Alr Traffic Routes
Principal Investigator(s): Type of Research Program:
__x. Fundamental
__x. Development (Component or System)
__. Dbemonstration (Experimental, TPrototype, or
Production)
Stort Date: Coupletion Date: ___ Measurement Methodology
Estimated
1976 eat. Actual ___ - Funding:
Year Amount
Project Summary: (Briefly describe the 1976 (actual):
gouls, approach, expected or actual resules, | 1977 (budget):
report(s) generatcd and the date(s) of 1978 (farecast):
publication.) 0 | e e e e e m st e s me e m e - == ==

COMMENTS:

Fundamentally, we are dealing here with the possibilities with the use of quiet-engine technology
by means of configuration optimization (especfally with regard to engine disposition) and aero-
dynamic design to arrive at a minimum noise production with possible future aireraft designs of
the national aircraft industry. Adapcion of the results should eventually take place in » later
stage within the framework of a developmental project in the area of atyle technology.

Translated and transcribed from the original Dutch,
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Propulsion Nolse
Unlted Kinpdom

Project Title: Preliminary Sctudy of the Forward Speed Effects

of Turbomachinery Tones

Performing Organization Name & Address: I Sponsoring Organizacion Name § Address:
British Aircrafe Corporation Ltd/
Commercial Aircrafl Diviafon
Brooklands Road
Weybridge
Surrey XT13 OSF, United Kingdom
Principal Investigator{s): Type of Research Program:
P. R, Kearsey, M. 5. Langley __ Fundamental
Development {(Component or System)
o Damomstration (Experimental, Prototype, or
Production)
Start Date: Completion Date: —_. Measurement Methodolegy
Estimated
Actval __ Funding:
Year Amount
Preject Summary: ({Briefly describe the 1976 (actual):
gonls, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publicatien.} 0000 | b i d a e de e e e e m e, e. .= - - .-
Or Total Funding Amount:
; COMMENTS: :

In a recent study of airframe noise, level flyover at various engine powers were recorded.
; At 1f3-octave frequencies above 1 kliz the turbomachinery tones dominsted the total spectra.
3 When these 1/3=octave levela werc compared with the ground running measurements at similar
power settings and corrected to the same distance, very poor agrecement was obtalned. It
is proposed to study the narrow hand-levels of each tene and 1ts harmonics inflight and
statically with a view to the determination of the forward apecd effect.
It is hoped that this preliminary study will lead to u further more detailed research
programme.,

2 L
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Teanscribed from the original.
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fropul slon Nelse
United Kingdom

froject Title:
Areroft Engine Nolse

Pevforming Organizatdon Kame & Address: Spensoring Organization Name & Address:
ROLLS-TOYCE LTD., H, Y, GOVERNMENT 10D {PE)
IERBY,
FIGLAND
vrincipal Investipgator(s): Type of Research Program:
\ . Fundamental
¥r, &, M. Corpill Development {Component or System)
¥ Demonseration (Expoerimental, Prototype, or
Production)
Srart Date: Cumpletion Date: Measurement Methodology
Tstimated -
// Actual Funding:
- Year Amount
Project Summary: (Briefly describe the 1976 {(actual): - =
roals, approach, expected or actual results, 1977 (budper}:
report{s) pencrated and the date(s) of 1978 (forccast):
peblication.) 0 | e e e mm el e m e e s m e e m e
Or Total Fum
COMMENTS:

In co-operation with SHECLA an experimental progremse hes been conducted

on the silencing effeets of inverted velocity prefile coanpular jets, This
programme has given considerable insight into the manner in vhich such silencing
is gchisved and so far suggesta the likely benefits are small.

ATAA PAPER 77-1253 "Phe Nodse Characteristics of Inverted Velocity
Profile Cosnnulap Jets"
by &, M, Cargill and J. P, Duponchel
To presented st the Ath ATAA Aero-~acoustic
Specislists conference Atlantsa Georgia in

October, 1977
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I'ropulsion Noise
United Kinpdom

Projuct Title:
Alreraft Engine Noise

terforming Organization Name & Address:

ROLLS-RCYCE LTD.,
DERKY,
ENGLIND

Sponsoring Orpanizatfon Name & Address:

H, M. GOVERNLENT MOD (PE)

lrincipal Investigator(s):

Mr. A, GARGILL

itart Dace! Comploti ate:

stimated
P—”’ictunl

Type of Rescarch Program:

X Fundamental

Production)

Heaserement Methodology

Developmeat (Component or System)
Demonstracion {Experimental, Protorype, or

irajeet Summary: (Briefly describe the
:2als, approach, expected or actual results,
report{s) generated and the date(s) of
mblication.}

Year

1976 (actual):
1977 (budget):

1978 (forec

Funding:

ast):

Amount

In co-operation with the Kationel Gas Turbine Estabiishment a fundanental programme
of tests of coaxial jet noise is being carried out (at NCTE Pyestock, Hants, Fngland)
to extend the range of velocities (> 1200fps) and serle (3.4" dia, prim,) of
availablo data. This progremme in totel is also intended to provide & better

understending of coaxiel jet noise,

33




Propulsien Noise
United Kingdom

Project Titlet
Jet Noise Source Location

Performing Organization Name & Address: i Sponsoring Organization Name & Address!

Southampton Unfveraity

Inseitute of Sound & Vibration Rescarch
Southampton S0% 5N

United Kingdom

Principal Investigator(s): Type of Research Program:
Fundamental
; ? gi:ﬁg, : Development {Component of System)
___ Demonstration (Experimental, Prototype, or
Production)
Start Date: Completion Date: . Measurement Methodology
Eatimated
Actual Funding:
Year Amount
Project Summary: {Briefly describe the 1976 (actual):
goals, approach, expected or actual resules, 1977 (budget):
report(s) generated and the date{s) of 1978 (forecast):
publication.) 0000 | m e e mec - st mam e ...
Or Total Funding Amount:
COMMENTS :
Publications

WSource location on the RB~211 engine,'" §. Glegg and M. J. Fisher 1976 Univerasity of Southampton,

TSYR Contract Report Mo, 76/3,

"Developments and applicacions of polar correlation,” §. Glegg 1976 University of Southampton,
ISVR Contract Report No. 76/30.

"Jet neime snurce location: the Polar Correlntion Technique.' M, J. Fisher, M. Harper Bourne
and 5. Glegg 1977 Journal of Sound and Vibracion 51, 23-54,

Tranacribed from the original,
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Propulaion Nolsge
Unfced Kingdom

Project Title:

Performing Organization Nume & Address: ' Spensoring Organization Hame & Address:

Royal Atrcrafc Establishment
Parnborough

Hampshire GUl4 6TD

United Kingdem

Principal Investigator(a}: Typa of Research Program:

4. Meki Fundomental
+ fichie Development (Component or System)
Demonstration (Experimental, Prototype, or

Production)
Starc Date; Completion Date! __  Measurement Methodology
Estimated
‘ Actual Funding:
; Year Amount
Project Summary: [Briefly describe the 1976 (actual):
goals, approach, expected or actuwal results, 1977 (budget):
teport({s) generated and the data{s) of 1978 (forecast):

publication.}

COMMENTS:

Tests on the influence of amgle of incldence between a jet and on external stream on the
production of jet noilse have shown that a measurable ipteraction, creating additional noise,
Iy exists and could be important in the understanding of Jet nolse mechanisns and in the

l correction From static to forward speed conditions.

Reference
. J. B. W, Edwards '"Measurements ~f the neise of a Jet at incidence to a freestream."
J, McKie RAE Technical Memorandum Aero 1705 ARG 37222 {(Jan. 77).

e R Ry e e
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Tronscribed from the original.
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Propulaion Nolse
United Kingdom

Sraject Title:
Alrerafrc Engine Nelse

rerfonning Orpanization Name & Address;

ROLLS-ROYCE LTD.,
DERBY,
EIGLAND,

Spensoring Organization Name & Address:
H, M. GOVERLLZNT 10D (PE)

irtncipal lovescipator(s):

¥r. V. SEITH

Typ

2 of Resecarch Program:

Fundamentil
Development (Compopent or System)

¥ Demenscration {(Experimantal, Prototype, or

Produccden)

itart Dave: Completion.Pate: ___ Measurement Methodology

/ﬁonﬁ:d
Acrual Funding:

. tf”/ Year Amount

‘ooject Swmiary: (Briefly deseribe the 1976 (artual):

,0als, approach, expected or actual results, | 1977 (budget):

epori(s) pencraced and the date(s) of 1978 (forccast):

wblication.)

-

i3

- .

- W

COMMENT

t:;:irfggding Anoung:
S

In co-operation vith Deuglas Aircraft Company Limited, of Long Beach, Califernis,
an investigation has been made of the performance, both statio and inflight on the

#Spinning Rig" model jet faci¥ity, of a silencer nozzle sjector system.
tests have shomn that such deviges are el

36
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Propulslon Nolse
United Kingdom

Project Titled

Alreraft Powerplant Nolse Research

Performing Organtzarion Name & Address:

Natlonal. Gas Turbine Establinhmont

Pyestock
Farnbhorough, Hampshire GUl4 OLS

United Kinpdom

Sponsaring Organicatien Nape & AHE?EEs:

Prineipal Investigator(s):
I €exy W D Bryca, D L Martlow

of Rescarch Program:

Fundamental

Developnent (Component or System)
Demenscration {(Experimental, Prototype, or
Production)

Heasurcment Hethodology

Start Date: Completion Dare: —
Estimated
Actual
Year
Project Summary: (Briefly deseribe the 1976
noals, appreach, expeeted or actual results, | 1977
veport(s) generated and the date(s) of 1978

sublication.)}

Funding:
Amount
{actual):
{budget):
(forccast):

Rosearch is centred in the Ancchoic and Absorber fupiliblos of tho loise teou

In

sut facility'.

the Anecheic fzellity, rrogrammen of research involvipg eloso eollaleraticn with industiry ar:

run on turbines und cxhaust jeta.

examined exsenzively, and the resulta of ihiz roscurch huve beon contributad to tho
Work on the use of co-floving streams to aimulato tho erfact of flight

Hoige suk—coumitten.

The oharaecterictics of eoaxial Jut hoise nave bLesn

qe
S50

A-21

has shown that the method is valid ot rolatively small ratios of outer o imner strasm
diemcter. A paper will be delivored to the ATAA Conforence Jctober 1977 eon thia gubject.

Studies of tke offect of flight on exhaust uoisea hava bean a prineipsl activity and the
ofloct of flight con internally=-zencrated nolae radlated fros the exhaust duct has beon

maasured und good agreement with theory has beon demenatratedd.

The affect of fiipht on

ahocl~nsgoclated neioe in jets has slso boon wmeasurad and the results will be publiohed at

tha ATAA Aero-scoustico confaoranca Cetober 1977.

Tasts on varlous model fans have been run in eollaboratio
of estimating broadbznd nolse and interacticn tone levels

g with Rells-Royce to imorova methedc
» A pethod of elipinating umwunted

tonea srining from inflow distortions on tests on otatic engines and riga ucing s honeycozb

screen hns shown goed rosulta.
Ostober 1977,

Thote will be the subject of a paper at the AIAA conference

Teats to meapure the properties of roactive sound absorbers uro run in the Ahsorbar facilitys

one peries of testa was o joint aetivity with the 3oeing ccupanyﬁ.

A rathod of meadsuring

directly the loenl behaviour of lpers. has been developed, #nd has been uied in rsasarch cn
the offeot of high scund level and airflow on the impedance of ailencer elemanto.

Publiaations (seo separate sheat)
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ions

Publioat

4

The desizn, connirustien =nd oporation of tha neico tezit faciliiy «f tu-
Woticnzl Oas Tu=bine Establishuont

D L Martlaw, J 1 Havkinay, R L Brookinzg, A S Kennody

Aeropauiieal .Tou..rml of the Royal Aercnautical Seciety, Junuary 1976

The predistion of flizht effsetc on jot noine
B J Coching
ATAA Paper No T6-55%, July 1976

A study of facteors affecting the brosdband nolae of high spoed fana
R B Ginier, D R Yevby
ATAA Poper Xo 76-567, Judy 1976

The radiation of planc-wave duct nolwe from a jet exhaust, statlcally and
in flight

L A Pinker, T D Bryce

ATaA Paper Mo 7;-581, July 1976

Engine neise - n look ahead

¥ Coxy, U R Higton
Aeranautical Journal of the Royal Aercmautisal Soclety, Novembor 1976

Expeorimental verirication of a finite length tuning concept for accuatic
lining desipn

J I Unrub (Boeinz), I R Price
Journal of Spund & Vibration, Vol 49, Mo 3, Docember 1976
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Prapulsinn Naisp
United Kingdom

r;:ﬁl?m Title:
Alrcrafe Engine Noise

‘erforming Organization Name & Address:

Sponsoring Organizatlon Rame & Address:

H. M. GOVERIENT noD (FE)
ROLLS=ROYCE
DEREBY
FUGLIND
'rineipal Invesrigator(s)i Type of fiesearch Program:
Ep, D. Novby X, TFundamental

Dy, B, Stretferd

Developpent (Component or System)
Demonstration (Experimental, FProtetype, or

Amount

Produetion)

itart Date! Complel#®n late; . MNeasurement Methodolopy
_—lstimated
— Actual Funding:
Year

'roject Swmmary: (Briefly describe the 1976 (antual):
;2als, appronch, expected or actual yesults, | 1977 (budzet):
wport () generated and the datels) of 1978 (forecast):
ublication.) g Y

COMMENTS: -

Somo investigations have been carried cut on Fan buzz-saw noise and resulted
in better understanding of the underlying source and propagation, leading to
a more precise control technique to reduce selected engine orders,

ATAA PAPER 77-1343 1A New Look ot the Generation of Buzz-saw Noise"
‘ by B. 5. Stratford and D, R, Newby
To be presented at tha Jith ATAA sero-acoustie
Specialists Conference at Atlanta Georgia in

October, 1977
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“ropulsion Noilse
United Kingdom

"1-'}1_3_(;-& Titles
Alrcraft Engine Noise

tepforming Orpganicerion Name & Addroess: Sponsoring Organdzatien NHame & Address:
ROLLS-ROYCE LTD., H, W, GOVERIMENT LoD (PR}
DERBY,
FNGLAND.

'rineipal Investipator({s}): Type of Rescarch Program:

__. Fundamental
J. Chapman ___ TDoveloprment {Component or System)

_X_ TNemonstration (Experimental, Vrototype, or
Producticn)

tart Dace; Cumplc_l:_i/onibal:e: __ Measurement Methodology
/J.-‘.sunmtcd
/ Actual Funding:
Yeor Amount
‘roject Swnmaryt (Briefly describe the 1976 (artual):
:enls, approach, expected or actual results, 1977 (budget):
evport{s) generated and the date(s) of 1978 (forecast}:

wbhlication,) | e m e e e r m e e e m mmw = a
Or Tatal Fundifg Anount:

COMMENTS 3

! A test programme extending the rgnge of data froo model turbines and
. investigating the effects of vene nurbers and blade/fvene spacings
on noise has been rarried out in the anccheic facility at NGTE Pyestock,
fhe analysis of this deta is plving rise to more sophisticated desipn rules for

quiet turbines,

40




Propulalen Noiae
West Germany

Project Ticle:
Reduction of Propulsion loise

Performing Crpanization Name & Address:

German-French Research Insticute

5S¢, Louls (ISL)

kue de L'Industrie 1%, Weil am Rhefn
West Germany

Sponsoring Organization Name & Address:

Principal Investigator(s):

Dr. Rudi Schall

Seart Dace: Complecion Date:

Estimated

Type

of Research Propram:

Fupdamental

Develapment (Component ar System)
Demonstration (Experimental, Prutotype, or
Production)

Moasurement Methodolopy

Jan., 1, 1972 Actual

Project Summary: (Briefly describe the
goals, approach, expected or actual resules,
repoert(s) generatced and the date(s) ef
publication.)

Study to reduce the noise of a jer,

Year
1976
1977
1978

Funding:
Amount
(actual}:
{budget):
{forecast):

COMMENTS:

Study concerning the mechanism of nolse origin with cold

and hot free jete with the purpose of reducing jet noise of an airplane or ather free jet

equipment (e,g. welding torch).
aize according to medel.

Theotretical and experimental works on free jets reduced in
Studies on the propagation of noise of high intensity.

Use of rapid,

measuring methods not disturbing the jets (laser anemometry, ete,).

Tranalated and transcribed from the original German,
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Propulslon Nolse
Abbreviaved Listings

Netherlands, Study dnto the Possibilitics and Censequences of
Noise=-Damping and Protective Dovieces for Ground Run-up, Alr Traffic
Service, Amsturdam, Netherlands. Sponsor: Interdepartmental
Commission for Reduction of Nolse Over Aflr Traffle Routau. fype:
Demonstration. 1976 est. The purpose of thia study is te come up
with useable solurions in cancrete problem situntions (for example,
Schipheol) in limicting the nolse of test aircraft and alrplane motors.
Primarily, attention should be paid to sclutions applied in other
situstiens at home and abroad.

United Kingdom. Adrecraft Enpine Noise. Rells=-Royee Ltd., Derby,

England. Sponsor: H. M, Governmenc Moh (PFE). Mr. A. Syed. Type:
Demonstraction, Noise source locatinn L8 being applied to in service
engines to re-define jet and core noise level, and assist with

extrapolation to farfield.

Uniced Kingdom. Aflrcraft Engpine Nofse. Rolla-Royce Ltd., Derby,
England. k., M. Government MoD (PE). Mr. V. Szewczyk. Mr. R. Healuy,.

Type: Demonstration. Flight and statlc jet nelse nssessments are
being carried out on several in service engines, (RB211, M45H, Spey
and Viper,) covering effcects on both straight Jet and high by-pass
ratio types,

United Kingdom. Turbulence Measurements in Connection with Jet Noise
Source Location Work., Scouthampten University, Institute of Sound &
Vibration Research, Southampron S09 5NH, United Kingdom, B. Edwards,

United Kingdoem. Forward Flight Effects on Jet Noise (Co-operative
Work with Lockheed-Georgia Company). Scouthampton University,
Institute of Sound & Vibration Research, Southampton £09 5KH,
United Kingdom. C. L. Morfey, Publicatridion: "Effects of farward
velocelty on turbulent jet mixing noise."™ H, E. Plumblee {Editor)
1976 HASA CR-2702.

United Kingdom. Retrofir-Aircraft. U. K, Nolse Advisory Council,
London, United Kinpgdom. Assessment of the evidence avallable on the
cost of Fitting hush-kits, the 1likely remaipning life span of the
aircraft involved, and che benefit in terms of reduced noise emission.

United Kingdom. Research on Quieting Engines and Air Frames.

Royal Adreraft Establishment, National Gas Turbine Establishment,
Farnborough, Hampehire, United Kingdom. These programs are aimed atc
demonstrating the technolegy which could be applied to future
engines, including quiecter versions of the M4SH and RB-211 engines.
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Fropulsion Noise
Abbreviated Listings

United Kingdom., The Role of Flow-Acoustic Interaction Effects in Jet
Noilse. Socuthampton Undvereity, Institute of Saund & vibration Rescarch,
Southampton 509 5NH, United Kingdom, M. J. Fisher, C. L. Morfey,

V. M. Szewczyk.

West Cermany.
Components,
Munich 2, Arc
December 31,

Study and Reduction of Noise Generation by Engine
Chair for Flight Propulsten of Municlh, Tech. Univ,,
isscr, 21, West Germany. Dr. Dittrich., January 1, 1972-
1977, Comparison of the various individual noige

gencrating mechaniams. Boundary layer neises, flight technology,
everland cxpress tramsportation technology.

West Cermany,

Research on Noise Generation hy Encased Propellers

08 a Function of their Design Parameters. Institute for Jet

Propulsion and Turbo Machinery, Aachen, Templeryraben 55, West Germany.

Prof. Dipl. -

Eng. Otto David.
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BASIC RESEARCH AND TECHENOLOGY

ROTOR NOISE
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Rotor Nolde
United Kinpdom

Troject Title:

Theoretical Studles and High Speed Flight Tests

rexforming Organization Name & Address:
Westland Helicopters Limited

Yeavil

Somerset BA 20 2YB
United Kingdom

MINISIRY OF DEFELCE (PE)

Spansoring Orpanization Hame & Addvress:

rrincipal Investigator(s):

Jo W LEVIRTON

Stert Daces

FEB. 16

Conmpletion Datesd
Estimated _[ay 78

Type of Research Program:

Fundamental
Pevelopment (Component or System)
Denwonstration {Experimental, Prototype, or
Yroduction)

Measwrrement Methodology

Actual

Yoar

'*'rajoct Swmreary: (Briefly deseribe the 1976 {actual):
~oala, approach, cxpected or actual resules,
report(s) gencrated and the date(s) of

publication.)

- - =

To detormine Lhe effect of forvard apeed | — = = = =
on ihe impulsive noise coatent of a COMMERTS:

holicopter

by both thooretieal and

Funding:

1977 {budpct):
1978 (forcecast):

Sagunt;

experinental atudics. The motivation
behind the study lies ip the faet that very litile ia known oither experimentally or

theoretically abouf Torwnrd flight effocts.

helicopter

EERET PR

ki Y e

[ —— S SV

i R LA Al a b T

Tne available experimental Jata suggesta tusl

noine rlses with forwanl gpeed, tho riso being purticularly gteep at ligher
aspoeda, In a military context this incrense in noise implieca an inerease in detectnbility,
whilat in the civil contert it may lead to aom undesirable limitation on cruise speed in
noise sonaitive areas,
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Roter Noise
United Kingdom

kroject Title:
Helicopter Nolse Centrol

Performing Orpanization Name & Address: Sponsoring Organization Name & Address:
WESTLAND IELICOPTERS LIMITED
YEQVIL
SOMERSET, DA 202 Y8 M.0,D.(PE)
UNITED KINGDOM
Prineipal Tnvestlgavtor(s): Type of Rescarch Program:
X Fundamenral
J. LEVERTON _X Development (Compounent or System)
__g_ Demonstration (Experimeuntal, FPrototype, or
Yroduction}
Start Date: Completion Date: _.X Measurement Methodolopy
Estimated
Actual _— Funding:
Year Amount
Praject Swrmavy: ({Briefly describe tlie 1976 (actual): ( £80,000 )  $137,568.
roals, approuach, expected or actual vesulls, 1977 (budger): { £80,000) $137,568.
report (s} generated and the date(r) of 1978 (fprecase): { £80,000) $137,568.
publication,) | m e m e me e e e m e mm e mmm === = a

A gertes of proJects are in = | ¢ o -k m k- bk m h f fm - - s d e m - - - - a
process on aspects of helicopter | COMMENTS:
noise centrol uUnder both MeD and

internal funding. Areas of
speclal interest include

High Speed Rotor Noise

Tail Rotor Nolse

Subjective Hesponso to Hellcopter Nolse
Internal Noise Control

Qear Holse
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Rotaor Noise
West Germany

Project Title:

Noisae Reducttion in Propulsian of

Propeller Driven Alrplanes

Performing Organization Name & Address:

Darnier Corp.
Friedrichshafen, Post Fach 317
Weat Cermany

Sponsoring Organization Name & Address:

Federal Highwa
{5wiss) Confed
Flight Equipme

y Ministry
erate Adr Office
nt Section

Principal Investigator(s):
Peter Bartels

Type

of Research Program:

Fundamental

Development (Compenent or System)

Demonatratfon
Froduction)

(Experimental, Protatype, or

Start Date: Complecion Date: v Heasurement Methodology
Estimated
Wowv, L, 1973 Actual _  Dee, 31, 1976 Funding:
Year Amgunt
Project Surmary: (Briefly describe the 1976 (actual): -
goals, approach, expected or actual results, 1977 (budget):

report(s) generated and the date(s) of
publication.)

14978

(forecast):

COMMENTS:

Side-by-side with the limited noise abatement 1n existing plapes of commerclal aviation, it is
the aim of this project to develop knowledge which will muke it possible to hold down noise
emission in prepeller planes as much as possible by guilding their construction right from the
earliest deaign scage. In addition to the study of propeller ncise, centering on measured
output of 100-200 p.s., computational and experimental studies are also earrled out on exhaust

noise abatement.

Transcribed from the original German,
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Rotor Noise
United Kingdom

Project Title:

Performipg Qrganization Name & Address: | Sponsering Organization Name & Address:
Royal Aireraft Establishment
Farnborough

Hampshire GUl4 &TD

United Kingdom

Principal Investipator(a): Type of Research Program:

J. Williams Fundamental
Development (Component or System)
Demonstration (Experimental, Prototype, or

Productiaon)

Start Date: Complerion Date: — Measurement Methcdology

Estimated

Actwal Funding:

Year Amount

Project Summary: (Briefly describe the 1976 (actuyal):
goals, approach, expected or actual results, 1977 (budget):
report{s) generated and the date(s) of 1978 {(forecast):
publicatien,) | e a e e e m e e e maen - - e e - - -

COMMENTS:

RAE particlparion in UK discussions on aircraft nolse certification now relates primarily
to appraisals of the interaction between atrfield-performapce characteriscties and nolse=
; certification procedures for fixed-wing alrcraft, of acceptable noisge-certification techniques
i for helicopters, and of economic penalities for technically feasible noise reductions below
existing ICAD requirements, Work has started on evaluating the influence of operatfonal
procedures on helicopter nelse, together with atudies of the main and tall nelse-generation
processes,

Transcribed from the original,
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Rotor Noise
West Germany

Project Title:
Relation between the Nolse Generated by Rotora and the
Defined Disturbance In the Alr Flow.
Performdng Orpgandz2ation Name & Address: Sponsoring Orpanization Nanme & Address:
The Faculty for Aeronautical and Space
Studies of the Technical University of Aachen
Templergraben 535
West Germany

Principal Investigator(a): Type of Research Program:

Prof. Dr.-Ing. Dieter Geropp wn Fundamental

Developrent (Component or System)
Demonstrat ion (Experimental, Frotetype, or
Production}

Starc Date: Completion Date: ___ Measwrenment Methodology
Estimated poe, 31, 1977
Jan. 1, 1976 Actwal _ 0 Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):

goals, appreach, expected or wetual results, 1977 (budget):

report(s) generated and the date(s) of 1978 (forecast):

publicacion.) -———— R i R R -
Or Tutal Fundipg Amount:

COMMENTS:

Ilan: Dependence of noise generation due to rotary cngines on defined disturbances in air flow.
The purpose of the planned studies is to determine the essentinl parameters of discurbed flow
! and of rotors on the radiated noise. They are to sroceed on the basis af the nolse seurce, and
this is to be studded in derail., This includes che measurement of pressure fluctuations on the
" rotor surface to determine the scrength of the sound source (dipole).

e g

ETCS

Transcribed and translated from the originsl Cerman.
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Rotor Nolse
West Germany

Projeet Title:
Noise Reductlon for Propeller Driven Afrcraft

Performing Organization Hame & Address: Sponsoring Organization Mame & Address:

Rainfer, Ltd.

Friedrichshafen, West Germany Federal Ministry of Delense

Principal Lnvescigator{s)’ Type ot Research Program:

Fundameneal
bevelopment (Component or System)
Demonstratinn (Experimental, Prototype, or

—_—

Production)
Start Date: Completion Dave: o Measurement Methodology
1973 Estimated
Actual __ 1976 Funding:
Year Amount
Project Summary: (Briefly deseribe the 1976 (actual}: -
goals, approach, expected or actual resules, 1977 (budgen):
repovt(s) generated and the date(s) of 1978 (forecast):
publicacden,) - - == e - m e a = - e e — -
Or Total Furding Amount:
COMHENTS:

Transcribed from the original.
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BASIC RESEARCH AND TECHNOLOGY
INTERIOR NOISE
See Also Pape:
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Interior Noiae
United Kingdom

troject Title:
Vibration Transmission Paths Study

rerforming Ovganization Name & Address: Sponsoring Organization Fame & Addross:
Westland Nellcopters Limited
Yeovil MINISTRY OF DEFENCE (PE)

Somerset, LA 20 2YE
United Kingdom

vrineipal Investigator{s): Type of Resecarch Propram:
____ Fundamental.
C. R, WILLS — . Development (Component or System)
. Demonstration (Experimental, Protetype, of
Produyction)
Start Pate: Completion Dato: oo, Measurcment MNethodology
Estimated
APR. 75 Accual IEE 76 Funding
Year Amount
froject Summary: (Briefly deseribe the 1976 (actual):
woals, approach, expected or actual resules, | 2977 (budgetr):
veport{s) gpencrated and the date(s) of 1978 {forecast):
publtlecation.) B - m e b e e e e e - - :
Published, June 1976, Vibration Or Yotal Funding Amount: {£2,400)  $4,127 !
Trananisaion Paths, Author €. R. Wills | = -~ == === ====~==*+ mmmEE s
Wegtlond Holicoptera Limited. Research COMMENTS:

Paper-523,

' Meaourementa have been made of the atructural reapenses af the Lynx ‘helicoptor airframe
: and the resulting intermnl cabin noise when axeited ot the gearbex feet and by loud-
H dpeakerd houaed in the cabin.

B The airfrane was subjected to both eingle frequency and awept freguency inputs via o

vibrator attached the port forward and starboard aft gearbor feet in turn. Similar

acoustic excitation to that for the vibration teats waa slas provided by twa loud apeakera
mgounted in the oppeaite corners of the cahin en the flear, The reaulting airframa responge
wag aubsequently measurcd at the numerous accalerometer positiecna on the ecabin roof, floor, i
nidewalls and main frames together with the gearbox mounting feet,Microphones were alaa ‘
poaitioned in the cubin/ceckpit arca in order to manitior the cabin noise environment, !

A e 4
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Interior Noise
United Kingdom

Noise and Vibration Survey During Flight

erfovning Orpand zat lon Name 6 Addross:

Westland Helfcoptors limited
Yeovil

Somerget, DA 20 2YB

United Kingdom

Sponsoring Orpganization Name & Address:

Hop (1K)

rrincipal Investigator {u):

Jv 3. POLLARD

Completion Date:

Estimated _NOV, 1377
Actunl

sgart Date!
FEB. 1976

Type of Research l'ropram:

Fundamental

Bevelopnent (Component eor System)
Demenstrarion {Experiumental, Prototype, or
Froduction)

Mrasurement Hethodelogy

sroject Summary:  (Briefly describe the
4oals, approsch, coxpected or actlual resules,
report(s) generated and the date(s) of
publication.}

To deternine the relstive contributions
of atructurnl borne noise and airborne
noise by conducting a detailed noise

and vibration survey of the gearbox and

Fundiing:
Year Amount
1970 {actual):
1977 (budget):
1978 (forceast):

- e e e M e A e e m e e e e o ke oes e s

Or Total Funding mnaunt:££}3425o) §22,785

- e e om e R e = o = E e o e m o =

COMMERTS:

cabin ptractures in flight. The flight test reaplts will be correlated wiihi the ground
baned data from the Rotor Rig. The neiso and vibration characteristica of a footed gear=-
bex will alao be compared with thoso of a gimbal mounted pearbox.
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Interior Nofge
United Kingdom

Froject Title i

Helicopter Cabin Noise Lahoratory Evaluation of Vibrating

Panel Trestments

3+

berlorming Organization Kame & Address:
Westland Helicopters Limited

Yeovil

Somerset BA 20 2YB

United Kingdom

Spousecing Orgunlzation Rame & Addross:

MINISTRY OF DEFIICE (PE)

rrincipal Investigator(s):

J« §. POLLARD

start Date: Completion Date!

Estimated _ i 1970

ABR. 1T Actual

Type of Research Program:

Fundamental
beovelopment (Component or System)
Production)
Heasurement Hethodology

Demonstvation (Experimental, Prototype, or

“roject Summary: (Briefly describae the
wala, approach, expected or actual results,
-eport({s) pencrated and the date(s) of
wubilication.)

It is proposed to conduct a lmboratory
evnluation of the regporse of vibrating
panel treatmenta, Thin investipgntion
will be conducted in the enecheic

Fuading:
Year Amount
1976 {actual):
1977 (budget):
1978 (forecast):

COMMENTS

reverberation facility and will invelve the meapuremeni of the noise and vibration
tronamittied through acoustically and vibraticnally tresied and untroated pancla which
aro acoustically and/or structurally excited. In addition to teating ponels with cone
veniional soundpreoofing materials, the use of dnmping treatments, lamp wnll eoncapts and
new metheds of vibration isclation will be studiod. Alon the ﬁtringnrfinvotting arranges=
ment of the bare panels will be varied and fiew panels will be made using sandwiche cone
atruetion, copposite materials and conastrained/unconstrained laysra. The experimantal
work will be backed up with theorotical studies using medels dueveloped from classical
wave theory, oo that copparisons can be made with meanured data,

i M A et e i 8 e b 4
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Interior Nolse
United Kingdom

lroject Title:
Internal Noilse Study on Retor Rig

verforming Organizacion Name & Address: Sponsoring Organlzatlen Name & Address:
Westland Helicopters Limited
Yeovil MINISTRY OF DEFENCE (PH)

Somerset BA 20 2YD
Uniced Kingdom

srincipal Inveutigator(s): Type of Reseavch Program:
Fundamental
J. 3. POLLARD Development {Component or Systom)

|

Demonstration (Experimencal, Prototype, or
Production)

dtart hates Completion Dato: — . Heasurcwment Methodology

3 Estimated poy,. 77

Fas. 76 Actual - Funding:

- Year Awoung

Frojeet Summary: (Briefly describe the 1976 (actual):
noals, approach, expected or actual vesults, | 1877 (budpget):
report(s) puncrated and the date{s)} of 1978 (forecast):
publication,) - m m e = == e e =

To ussist in the devolopgent of an Or Total Fundiup Amounti(£24,020) 941,305

effactive helicopter soundproofing
scheme, it is neccessary te determine
the hoise and vibruiion input patha -
to the cabin structuve, and Lf ponuible, the radistion efficlency of the structure. An
oxperimentul inveatigation is therefore taking place on tho Lynx Rotor Mig, which is
cspentialby a tied dows nen-flying Lynx helicoptor, to (a) survey noise and vibratlen
levols of the gearbox and cabin structures, (b} study the effect of conting the gearbex
with dowping material and {c) conduct & cabin gourdproofing atudy.

COMMENTS
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Iaterior Noilse
United Kingdom

I'roject Title:

Internal Noise Study-Noise Vibration Monitoring on Gearhox Rigs

terformipg Orpoanization Tame & Addrosss

WESTIAND HELICCPTERS LIMITED
‘Yeovil, Someract BA. 202YB
United Kingdom

Spm:fs'oring Orpanivation Name & Addross:

MINISTRY OF DEFRHCE (PE)

Irincipal Investigacor(s):

M. €. A. WOODWARD
J. 3. POLLARD

Type of lescarch Program:

I

Fundamental

Development {Component or System)

Demonsitration (Experimental, Prototype, or
Yroduction)
Heasurowment Methodology

Start Pace: Complation Date:
Fstimated pep, =g
FEB. 76 Actual

Irojoct Swemary: (Bricfly describe the
woals, appreach, expected or actual results,
report(s) generated and the date(s) of
publication,)

A number of Lynx and Sea King holicopter
goarboxes are being monitored, In order
to have comparative records it han bhaen
necegsary to standurdise the procedura

Yoar

Fupiling:
Amnount

1976 (actual):
1977 (budget):
1978 (forecast):

by mounting the accolerometers at similar positions on each gearlox and conducting the
measuroments at similar operating conditions.
influence the'noise aspeets of gearboxes nnd the Bontter botween identicnl gearboxes

will also be studied. FEarly measurcments have indicated there could be a large variation
in noise levels betwaen identical gearboxes.
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BASIC RESEARCH AND TECHNOLOCY
AIRFRAME ROTISE
See Also Pages:
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Alrframe Noise
United Kingdom

Project Ticle:

Performing Organization Name & Address:

Hawker Siddeley Aviation Led,
Aeradynamics & Nolae Research
Richmond Rond
Kingaton upon Thames

ited BEingdom

Sponsoring Organization Name 5 Addtress:

Principal Investigator(s):

Completion Date:
Estimated 1977

Start Date:

Type of Research Program:

Fundauental
____ Development (Component or System)
__ Demonstration {Experimental, Prototype, or
Production}
Measurement Methadology

1973 Actual

Project Summary: [Briefly describe the
goals, approach, expected or actual results,
report(s) generated apd the date(s) of
publication,)

Funding:
Year Amount
1976 (accual): (£40,000) ~ $68,784
1577 {(budget): (£20,000) $34,392
1978 (forecasc):

- o E o e M o m M m E o m o = owm o= - -

During 1976 and so far 1977, we have heen completing a major programme of flight research which

started in 1973,
which are aimed at reducing noise by up to 6 dB,

Tranacribed from the original.

e e £ £ i O LAY et

This programme is to demonstrate the realities of airframe noise shielding
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AMrframe Holse
West Geormany

Projcer Title!

Interference in Ulkrasonic Radiatfon

Perferming Organization Mame & Address:

Chalr for Adr and Space Travel
Aachen View

Aachen Templeigraben 55

West Germany

Sponsoring Organjzation Hame & Addrass:
German Research Soclety

Prircipal Investigator(s):
Prof. Dr. =Ing. Rolf Staufenbiel

Completion Dute!
Estimated

Actual __ Doc. ___310 1976

Start Date:

Jan, 1, 1974

Type of Research Progras:

Fundamental

Developmenc (Component or System)
Demonstration {Experimental, Prototype, or
Production)

Measurement Methodology

Project Summary: (Briefly describe the
goals, appreach, expecced or actual results,
teport(s) generatcd and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast):

T I T T T I

Or Total Funding Awounc: (310,000 LM} §131,440

- - -

- o us w e

COMMENTS:

The occurence of discrere frequencies in the sound spectrum of ultrasonic radiations which

encounter obstacles is to be studied.

familiar "shock~cell-noise'. This type of sound generation cap occur
t-off or whet wing flaps are hit hy the blast of the airplane propulaion. Anecholc

airplane blag

chambers are uséd to measure directional characteristics of the
levels and narrow-band frequency spectrums of the sound field,

This causes polse that is much loudar than the

in rocket and vertical

sound field, sound output
Sound waves and wacroscople as

well as microscopie turbulence are made visible by special achlieren processes.

Translated and transcribed from the original German,
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Adrframe Noilse
United Kingdom

Project Title:

Performing Organization Name & Address: i Sponsoring Organization Name & Address:

Royal Alreraft Establishment
Farnborough

Hampshire GUI4 6TD

United Kingdom

Principal Investigator(s): Type of Research Program:
E. G. Broadhent Fundamental
Development (Component or System)
Demonstration (Experimental, Prototype, or
Preduction)

Start Date: Completion Date: — Measurement Methodelogy

Estimated

Actual Funding;

Year Amoune

Project Summary: (Briefly describe the 1976 (actual):
goala, approach, expected or actual results, 1977 (budget): |
report(a) generated and the date(s) of 1978 (forecast): ;
publication.y 000 | e e s m e e e c e e - LI R R

Or Total Funding Amount: I

COMMENTS:

Work has continued on the further development of analytical methods for the prediction of
aircraft roime propagacion with the effects of noise shielding by the alrframe components
ond their associated flow fielde included, Forward-speed effuils on exhaust noise can be
important and & good deal of light has been shed on this and related problems by the use !
of a transformation due to K. Taylor, RAE, The transformation has proven valuable in both ¢
scattering problems and in source-type prablems, where there 1s a uniform stream present
in the far Eleld, Vortex refraction work has also continued and a simplified prediction
method is being develepad.

|

Transcribed from the original. %
L
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Alrframe Nolsc
United Kingdom

Project Title:

Performing Organization Name & Address:
Royal Aircraft Establishment

Farnbaorough

Hampshire GUl4 &TD

United Kingdom

Sponsoring Orpandzation Name & Address:

Principal Investigater(a):

T. A, Holbeche

Start Date: Complerion Date:
Estimated

Type of Research Program:

Fundamental

Development {(Component or Systenm)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

Actual

Project Summary: (Briefly describe the
goals, spproach, expected ot actual results,
report{s) generated and the date(s) of
publication,)

Funding:
Year Amount
1976 (actual):
1977 {budget):
1978 (forecast):

Theoretical and experimental work continues on the neseaament of the nolse generated by
airflow over the airframe components and ite relation to the tetal noise field of the
airevaft. Flight experimente with a VC 10 and Lockheed TriStar have now been analysed
to provide i{nformation on the noise directivity and on the variation of noilse level with
changes of configuration and speed. Consideraticn is being given to model tests in the
RAE 24 ft acoustic wind~tunnel using a directional micrephone technigue to discriminate

againat tunnel background noise,

Reference

P. Fethney "An cxperimental study of airframe self-noise,”
Progress in Astronautics and Aeronautics Vol 45, pp 379-401 (1976).

Tranacribed from the original.
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Alrframe Noime
United Kingdom

Project Title:

Performing Organization Name & Address:
Royal Adlrcrafc Establishment
Farnborough

Hampshire GUL4 &TD

United Kingdom

Sponsoring Organization Name & Addresa:

Principal Investigator(s):

T. A. Holbeche

Start Date: Complation Date!
Estimated

Type of Research Program:

Fundamental

Developnent (Component or System)
Demonatration (Experimental, Prototype, orx
Production)

Measurement Methodology

Actual

Project Summary! (Briefly describe the

gozlsa, approach, expected or actual results,

report(a) generated and the date(s) of
publication.)

Funding:
Year Amount
1976 {actual):
1977 (budget):
1978 {forecast):

-------------------- - e

The analyses of the Elight studies of airfrome shielding effocts reported last year are
largely complete. Further fiight investigations of airframe shielding, flow field, and
engine installation cffects on noise propagation are planned., The properties of the
acoustic radiation from a large turbofan engine have also been investigated. Preliminary
analyails of flight and tunnel oxperiments with swept wing aircraft to study flew field
effects on engine noime propagation have trevealed significant noise redistribution effects
associated with the wing and flap vortices and mare detailed examination of the results is

under way.,

References

R. W, Jeffery "YExperimental atudies of noise-shielding effects for a delta-winged ailrcraft.”
T. A, Holbeche Progress in Astronautics and Aeronuatics Vol 453, pp 419-440 (1976).

Tranacribed from the original.
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Adrfrome Nolse
United Kinpdom

Project Title:
Vortex Refraction

Pcrfurmin§ Organization Nume & Address: Sponsoring Organlzarion Wame & Address:
British Alrcraftv Corporation Ltd,

Comnercial Alrcraft Division
Brooklands Road

Weybridge, Surrey KT13 OSF
United Kingdom

Principal Investigator(s): Type of Rescarch Program:
P. R. Kearsey . Fundamental
H. 8. Langley —. Develapment (Camponent or System)
Demonstration (Experimental, Prototype, aor
T Production)
Start Date: Complarion Daka: . Mepsurement Methodology
Estimated
Actual Funding:
Year Amount
Project Summary: ({Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
report (s} generated and the dare(s) of 1978 (forecast):
publieation.) ] e e e e = o = m e = mm =

R

COMMENTS:

Work carried out by BAC and NGTE has indicated that the velocity field induced by wing shed
vortices can sipgnificantly veduce the nolke radinted from engilnes.

RAE Farnborough have recently supplied us with a copy of a three- dimensional vortex refraction
programne capable of assessing the above effects,

In order to evaluate Lis potential as a prediction mechod 1v is proposed to compare results
from this programme with test data already accumulated by BAC. Any necessary modifications

to the computer program will be made if it is felt thar cthe prediction techniques employed

can be {mproved upon. .

It ia envisaged that work will aléo be carried out to assesa the velative importance of wing
and flap shed vortices,

Tranacribed from the original,
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Alrframe Noflse
United Kingdom

Froject Title:
Structural Reaponse Under Turbulene Flow Excitations

rerfurming Organization Name & Address: Sponsoring Organizacion Name & Addresg:
Inatitute of Seund and Vibratien Rescarch
The University

Southampton, SG93NI

United Kingdom

Principal Invescigator(s); Type ot Research Program:

Y. K. Lin Fundamental
Development (Conponent or Svstem)

Demonstration (Experimental, Prototype, or

Production)

Start Date: Completion Date: . Measurement Methodology

Estimated

Actval _ Funding:

Year Amount

Project Summavy: (Briefly describe the 1976 (acrtual):
+wals, appreach, expected or actual tesults, 1977 {budget):
repori(s) generated and the date(s) of 1978 (forecast):
Publicatien,) L e e a o e e e e m e e e

COMMENTS :

In this report three problems of turbulent-induced random vibration are discuseed. The

first two problems, an sirplane flying into atmospheric turbulence and a panel exposed to
boundatry-layer pressure [luctuations, are treated as lipear problems, If Tayler's hypothesis
of a frozen turbulence field i3 valid then the calculation can be greatly simplified using

a gpectral analysis in the wave-number domain. Furthermore, oven 1f decay in the turbulence
is appreciable a superposition scheme can still be used which retains many of the advantages
of the above approach,

The third problem, the response of a building to gusty wind, is formulated as a nonlipear
problem in which randem inputs occur both as parametric and non-parametric excitations. The
stachastic averaging method of Straromovich ond Khasminskii is vsed to chtain equivalent

Ito equacions for along-wind and cress-wind motions, and stablity cenditions are cetablished,

Transcribted from the original.
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Airframe Noise
Abbreviated Listings

United Kingdom., Untitled project on jet-surface interactions, Royal
AMreraft Establishment, Farnborough, Hampshire GU14 6TD, United Kingdom,

J. McKie. Experiments in the RAE 24 ft, tunnel to investigate cthe generation
of nolse caused by jet-surface interactions under static and forward specd
conditions have heen continued using a representatlon of a wing-plus-flap

as the interfering surface.

United Kingdom. Jet/Surface Interaction Nolse. Southampton Universicy,
Institute of Sound & Vibration Research, Southampton S09 5NH, United Kingdom.
R. W, Head, M. J. Pigher. Publication "Jet surface interaction noise:
Analysis of low frequency augmentations of jet noise due to the presence of
a solid shield." R, W. Head and M. J, Fisher 1976 AIAA Paper No. 76-502,

United Kingdom. Yurbulent Dissipation as a Source of Sound. Southampton
Univeraity, Inatitute of Sound & Vibration Research, Southampton 809 5NH,
Inited Kingdom. C. J. Morfey. Project completed. Publication “Sound
rodiation due to unateady disaipation in turbulent flows." C. L. Morfey
1976 Journal of Sound and Vibratfon 48, 95-11L.
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Nojse Prediction Technology

Netherlanda

[ tle:
roject Title Studies Involving the Zoning Legislation and Developing a Cemputer Model

Performing Organization Name & Address: Spensoring Crganization Hame & Address:
National Lucht- et Ruimtevaartloboracoriym
Anthony Fokkerweg 2
Amsterdam 1017
Netierlands
Principal Investigator(s): Type of Research Frogram:
.. Fundamental
Devalopment (Conmponent or Systenm)
Demonstratinn (Experimental, Prototype, or
Production}
Start Date: Completion Date: Measurement Methodology
Estimated 1980
197¢ Actual Funding:
Year Amount
Projact Surmary: ({Briefly describe the 1976 (aceual):  (200,000°F) 40,480
goals, approach, expected or actual results, | 1977 {budget): 5250-330 1"; gio-ggg
report{s) generated and the date(s) of 1978 {forpcasc); (130,000 F 0,
publication.) 43, (orReased: (150000 F)_ 933.-3"3. .....
"
ﬁapal:al Furding AdoP0 B $36,36
COMMENTS :

Explanation: In 1976, the "modification to the aviation law" was Supposed to become law.
The zoning around airports were regulated with chis. Diverse activicies were expected in
connection with this. Attention wns eapecially to be paid to sercing up a regulation In
which the calculation method was to be clearly laid down for noise pollution around air
fields, A further development of the computation model to determine noise hindrance waa
also to be expected in 1976,

In later years, cmphasis was to be laid on collecting data needed for noise hindrance
determination. This was supposed to be dependent to a large degree on the introductlon
and the use of a MLS-guldance system and making other furure changes in the procedure.

Translated and transcribed from the original Dutch.
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Noise Predictlon Technology
United Kingdom

Project Title:
The Effect of Forward Speed on Jet Nolse

Performing Organization Name & Address:

Department of Aeronautics & Astronautics
Untveruity of Southampton

Southampton

United Kingdom

Sponsoring Organization Name & Address:
Sclence Research Council
State iouse
Kingsway London
United Kingdom

Principal Investigatov(s):

Prof, I, C. Cheeseman
B. Pritchard

Type of Research Program:

x.. Fundamental

Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

——

Seatt Date: Completion Date:
Estimated 1078
1976 Actual

Project Summary: (Briefly describe the
goals, appreach, expected or actual results,
report(s) genervated and the date(s) of
publicatien,)

Funding:
Year Amount
1976 (actual):
1977 (budger):
1978 (forecast):

Or Tatal Funding Amount: (26000} $44,710,

T

COMMENTS:

A rig to produce mixing jet nolse with minimum contamination has been developed and tested
in the anechale wind tunnel. Jet velocities up to 300 m/s have been used and forward
flight simulated up to 30 m/e., Preliminary results have shown that in the astatic case

the nolse generated by the jet corresponds to the results obtained by P, Lush. The
effect of forward spced has been to produte a change in field shope and noise level even
at very low fupward speeds. The effect of yawing the jet has also been examined and
aignificant ‘changes found., These reaults are now being examined in depth.

Trenscribed from the original,
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Noise Prediction Technology
Uniced Kingdom

Project Title:
Alrcraft Engine Noige

Perforuwing Orpanization Name & Address:

ROLLE-ROYCE LTD.,
DEREY,
ENGLANT,

Sponsoring Organization Name & Address:

H.M, GOVER{MENT 10D (PE)

Prineipal Investigator(s):

ttart Datet Completion

Type of Rescarch Program:

X

Fundamental ,
Development (Component or System)
Demonstration (Experimental, Prototype,
Production)

fleasurement Methodolegy

or

e:
””’Eptimatcd
Actual
/ — e e et

Freoject Summary: (Briefly describe the
roals, opproach, expected or actuwal results,
report (s) penerated and the date(s) of
wublication,)

Year
1976
1977
1978

Funding:
Amount
(actual):
(budget}):
{forecast):

~
COpIENTS:

Tha "Spinning Rig" facility has been developed to reduce sercdynamic and

acoustic unperteinties,

Repeatability is now excellent and although

the mensurcaent environment is still suspect (2 14B error) and facility
atill produces some 3B exceas above hot model Jet noiso,
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Noise Prudietion Technology
Unfted Hinpdom

Project Ticle:

Performing Organization Name & Address: [ Spongsoring Organization Name & Address:

Royal Adrcraft Establishment
Farnborough

Hampshire GUL4 GTD

tUniced Kingdom

Principal Investigator{s): Type of Research Program:

J. McKie Fundanental
Davelopment (Compopent orf System)
Pemonstration (Experimental, Frototypae, or

Production)

Start Date: Completion Date: —__ Heasurement Methodology

Estimated

Actual Funding:

Year Amount

Project Summary: ({Briefly describe the 1976 (actwal):
goala, approach, expected or actual resylts, 1977 (budger):
report(s) generated and the date(s) of 1978 (forecast)!

publication.) 0 | e e e e e e mm e s e e e e e e - -

COMMENTS:

An investigation hos been made of the possibilities of using a model-scale engine simulator
{an ejector~powered nocelle) to act as a nolse source for acoustic tunnel tests of shielding
and propagation. A number of further schemes are belng exomined to provide representative
Jet noise sources together with internal nolse sources with realistic spectra and topal
content, to -simulate the exhaust noise of a full acale high-bypass-racio engine,

Trapnactibed from the original.
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Nelse Predigtion Technology
United Kingdom

Project Title:
Alrcraft Engine Holse

Performing Organization Name & Address; Sponsoring Organizatlon Hame & Address:
AOLLS-ROYCE LTD., H, M, GOVERININT Mob {PE}
DERBY,
ENGLAND,
tineipal Invescipator(s}: Type of Research Program:
Dp, B, ¥W. Lovwrie .. Fundamental
¥r, D, Hewby Development {Component or System)
_Y_. Demonstration (Experimental, Prototype, er
Producticn)
itart Date; Complerion Date: Heasurement Methodolegy

Lgtimated
y,fjf””ﬁitual Funding:
Yeat Amount

‘roject Summary: (Briefly describe the 1976 (artual):

1oals, epproanch, expected or actual results, 1977 (budget):

tsport(s) generaced and the datels) of 1978 (forecast):

wbldeation,) | e e me - e e e e, = e e === = -

Or Total Funding Auount
afa undin ountt
1E g

- - = e M m om M R o e e ow W e ow om e

COMMENTS:

JAn intake which should allom inflight noise levela to be obacrved from a fan
on statle test has been developed, and calitrated =nd the work deacribed in

; ATAA PAPER 77.1323 "Phe Design and Calibration of a Distortion-

3 Reduaing Screen for Fan Noise Testing"

K by Dr. B, ¥, Lowrie and M. D. Newmby

Y To be presented to the 4th Aero-scoustics

: Specialists Conference at Atlants Georgic in
; October, 1977,

e e L e ar T T
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ilolge Prediczion Technology
United Lingdom

rojeet Titles
Alrcraft Engine Noise

lerforming Organization Name & Address:

ROLLS~ROYCE LTD,,
DENBY,
ENGLAHD

H, H, GOVERIMENT

Sponsoring Organization Name & Address:

1:0D {PE)

'rineipal Investigator(s):

e, B, W, Lowrie

itart Date: Completion )
ated
Actual

.-"”"

Type of Research Program:

=

{

Fundamental

Development (Component or System)

Demonstration (Exp
Production)
Measurement Method

erimental, Pratotype, or

ology

lroject Summary; (Briefly describe the
joals, approach, expected or actual results,
teport{e} generated and the date(s) of
wblication.)}

Year
1976
1977
1978

Funding:

{actual):
(budget}:
{forecast):

Amount

In conjunetion with outside consultants a technique to determine the medel atructure
of aero engins noise is being developed for held measurements,
hat indicated that 1t ghould bs possible and the verk is reported in;

Progress ap fer

ATAA PIPER 771381 "Farfield Nethod of Duct Mode Detection for
Broadband Noise Sources”
By Dr, B, W, Lowrie, B, J, Tester and C. L. Morfey,
To ba presented to the 4th ALAA Aero-acoustics
Specialists Conference at Atlanta Georgia in
totober, 1977.
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Noiae Prediction Technology
United Kinpgdom

Project Title:

Coherent Scructure in Jer Turbulence

Performing Organization Name & Address: i Sponsoring Qrganization Name & Address:
Southampton University

Inatitute of Sound & Vibration Research
Southampton S09 5HI

United Kingdom

Principal Investigator(s): Type of Research Program:
P. 0. A. L. Davies
D. RB. J. Baxter Fundamental
P. J, McConachie Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)
Start Date: Completion Date: — Measurement Methadolegy
Estimated
Actual Funding:
Year Amount
Project Summary: ({Briefly describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
repott{s) genmerated and the date(s) of 1978 (forecast):
publicatien.) 00000 | e e e s e e e s e em s e o= -
Or Total Funding Amount:
COMMENTS:
Publicatien i
e 1

A computet simulation of a startinmg-jet." A. V. J, Edwards, C. L. Morfey and P.0.A.L. Davies
1977 University of Southampton, ISVR Technical Report No. 89,

A discrete vortex model of an axisymmetric starting jet, originally proposed by T E Base
and P 0 A L Davies, ( T E Base 1969 Mathematical Studies of Vortex Models to Hepresent
Unsteady Flow. PhD thesis, Southampton University) ia refined, attention being given to
small scale aspects of the mode) flow as well as to grosser features. Some attempt at
the simulation of some real flow characteristics is made and comparison with experiment
is considered,

Traneccibed from the original.
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Noise Fredi{ctien Technology
United Kinpdom

Projuect Title:
Jet Noise Prediction from Inyiscid

Flow Madels

Performing Organization Name & Addresns:

Southampton University

Inatitute of Sound & Vibration Research
Southampton 509 SNl

United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator(a}:
£.0,A.L, Davies

C. L. Maorfey

AV,J, Fdwarda

Completion Date:
Estimated

Start Dare:

Type of Research Program:

Fundamental

Development (Component or System)
Demonstration (Experimental, Procotype, or
Production)

Measurement Methodology

Actual

Project Summary: (Briefly describe the
goals, approach, expected or actual results,
report(s) genperated and the date{s) of
publication.)

Tranacribed from the original,

Funding:
Year
1976 (actual):
1977 (budger):
1678 {forecasat):
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BASIC RESEARCH AND TECHNOLOGY

ATHOSPHERIC PHROPAGATION AND GROUND EFFECTS

See Also Pages:

99
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Atmospheric FPropagation & Ground Effects
United Kingdom

Project Title:
Propagation of Sound in the Atmosphere

Performing Organization Name & Address: i Sponsoring Qrganization Name & Address:
Dept, of Industry Ministry of Defense
National Physical Laboratery 1 Victoria Street (Procurement Executive)
Teddington London SW1 Nat'l Gas Turbine Bae,
Middlesex United Kingdom Pyestock Hampshire
5 Unitped Kingdom
Principal Investigator(a): Type of Research Program:
Dr., D. W. Robinson
Dr. M. E. Delany . Tundamental
Dr. D, F. Perne: __. Development {Component or Syscem)
R. C. Payne —— Demonstration (Experimental, Protoeype, or
Produstiaon)
Start Date: Complation Date: —.. Measurement Methodology
Estimated
Actual Funding:
Year Amount
Project Summary: (Brietly describe the 1976 {actual):
goals, appreoach, expected or actual results, 1977 (budget):
teport(s) generated and the dare(sa) of 1978 (forecast):

publicacton.) L e ..

Studies of propagation, including effects of meteorological conditions, ground reflection and
absorptien, and non-linear effects, with particular reference to the noise from alrcraft.

Publications

“The amplitude disturbances of non-linear signals", D, F. Pernet and R. C, Payne, NPL Acoustics
Report Ac 70, 197s,

"Sound asbsorption in air ac frequencies up to 100 KHz", E, N. Bazley, NPL Acoustics Report Ac 74,
1976,

"The prediction of noise levels L1o due to road traffic", M, E. Delany, D. G. liarland, R. A. Hood
and W, E. Scholes, Journal of Sound and Vibrations, 48, 3, 305~325, 1974.

Transcribed from the original,
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BASIC RESEARCH AND TECHNOLOGY
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Mdadurement Yethodology
Denmurk

Project Title;

Mavable Monitoring System, Verification of Calculatlon Method,

Performing Qrganization Name & Address:
National Agency af Environmental Protecticn
Kampmannsgade 1

1604 Kobenhaven

Denmark

Sporsoring Crganization Hame & Addresa:

Prineipal Investigator(s}: Type of Research Program:
... Fundamental
___ Devolopment (Component ar System)
__ Demonstration (Experimencal, Prototype, or
Production)
Start Date: Completion Date: — Measurement Methedology
Estimated 1978
1977 Actual Funding:
Yesr Amgunt
Froject Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results, | 1977 (budget): (300,000 D.kr.} $49,470
report(s) genarated and the date(s) of 1978 (forecast): (50.000 D.kr.) 8,245

publiecation,}

Or Tatal Funding Amount:

COMMENTS;

Movable Monitoring System, Verification of Calculation Mechod:

The reliability of o number of nolse calculations performed in major airports have been

questioned by the local puthorities.

The National Ageney of Environmental Protection admits

that the theoretical caleylatlons rest on a aimplified basias, and therefore finds it appropriste
to perform a number of noise measurements at selected localities sround major airpores in

order to verify the theoretical caleulaticns,

Transcribed Erom the original.
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Heasurement Hethodology
DNenmari

Project Title!
Guidelines on the Caledlabivag and Evaluation of Alr Traflic Nolse,

Performing Organization Name & Address: i Sponsaring Organization Name & Address:
National Agency of Environmental Protectilon
Kumpmannsgade 1
1604 Kobenhaven
Denmark
Principal Investigator(s): Type of Research Program!
National Agency of Environmental Protection _._ Fundamental
Development (Component or System)
Demonatration {(Experimental, Protatype, or
Produccion}
Start Date: Cempletion Date: __ Measurement Methodology
Estimated _ Spring 1978
Aut, 1977 Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actual):
goals, approach, expected or actual resuyles, | 1977 (budget): (37,000 D.kr) $6,101
report({s) generated and the date(s) of 1978 (foreeast): (30,000 Dhkr) 4,947
publication.) ] e e a ke s Mt e amm e a e, e e
Or, Total Funding Amounc:
COMMENTS:

Guidelines on_the Calrulation and Evaluation of Alr Traffic Nolset

An existing working group haos agreed that the current method to caleulate air traffic noise
(CNR-method) shall be replaced by a method in which dB(A) is used as a measurement unit and
the duration of the noise emission {8 conaidered. The new method will be Introduced in
connection with renpwed noise calculations for Kastrup/Saltholm Airport, under the auspices
of the “Alrport Committee of 1975". The Acoustic Laboratory will assist the Agency of
Environmental Protection In the provision of che technical guideline basis.

Transctibed from the original,
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Heasurenent Methodalagy
Netherlands

Project Title:

Working Up and Analysis of Noilase Measuring Recordings

Performing Organization Nume § Address:
National Lucht- en Rulmtevaartlaborntorium
Anthony Fokkerweg 2

Amgterdam 1017

Netherlanda

Sponsoring Ocpganization Name & Address:

Principal ilnvestigator(s):

Start Dace: Complerion Dace:
Estimated 1980

1876 Actual

Type of Rescarch Program:

Fundamental

Development (Component or Systen)
Demonstration (Experimental, Prototype, or
Production)

Measurement Mathodology

Project Summavy: (Briefly deseribe the
goals, appreach, expected or actual results,
report(s) generated and the date{s) of
publicatian,)

Funding:
Year Amount
1976 (actual): {100,000 7) §20,240

1977 (budpes): (55,000 F)  §11,132

1978 (forecast): (60,000 F} 512,144

1929 w =L - - . (65,000 F) . S$13,05 . o ~ -
838%0ra) Funding AméddeQ00 F) 415,180
COMMENTS :

Purpesa: Control of nolse hindrance calculatlons and develoment of future nolse guarding

system,

Explanationt In 1975, the KLR was involved in working up recotdings of RLD nolge measurement.
On the one hand, thiz included the setting up of so-called monthly and quarterly reports

ond calculating programs, that is to say the manual method which up to todny has been
customary with the RLD, while besides this the purpose was to build up & set of recordings
which makes it possible to have a statistical aunslysis of strong fluctuations in the measguted

nolae level.

In 197%, after the program for the named report had already come, in 1975, the regular production
of reports was supposed to be taken care of by the NLR. On the basis of the prellmipary test
carried out in 1975 as to the possible causes of occurring fluctuations, work was to be

done on a wider scale in 1976.

Translated and tcranacribed from the original Dutch,
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Measurement iicthodalogy
Netlhier lands

Project Title:
Measurements on Runways

Performing Organizotion Nume & Addrass: Sponsering Organizaticon Name & Address;
Narional Lucht=- en Ruimtevnartlaborvatorium
Anthony Fokkerweg 2
Amsteedam 1017
Netherlands
Principal Invescigator(s): Type of Research Program:
Fundamental
Development (Component or System)
Demonatracion (Experimental, Prototype, or
Production)
Start Date: Complecion Rate: Heasurement Methodology
1977 Estimagzed _ 1981
Actual Funding:
Year Amount
Project Surmmary: (Briefly describe the 1677 {actual): (la0,000 F)  $28,)36
gouls, approach, expected or actual resules, 1978 (hudget): (90,000 F} 518,116
re| s enerated and che dat of 1 45,000 9,108
e Teandon T and tho date(s) Bage (Foresmse): (4000 B L3I . .
69 %ataa Funding A&g hQQD ) §10, 120~
COMNENTS.

Purppae: Development of methoda for runway definition, collecting doaca, f.e. nolae hindrance
calculations and control of the performance of f£light precedures,

Explanation: The development of an {mproved method of recording the digirallzed vadar data of
TAR 2 advanced to n satisfactory measure in 1976, HBecause the delivery of the needed magnetic
tape recorders shall take place right at the start of 1977, operational uwse should be made of
the new recording apparatus which will take some more time. In expectation of this, use should
be made of the recording system with cassettes.

In 1977, the progrem should be expanded in order to produce the desired runwsys as efficiently
and rapidly as possible.

Just as in the preceding years, in 1977 measurements should be made on alrcraft starting From
and landing on the Schiphol airpoert by the NLR, If possible, attention should be paid to the
airaraft starting from and landing on the runways of the Rotterdam ailrport,

In addition, to control the cartying out of the flight procedurea, the recorded flight paths
should be treated to obtain data with reference to noise prevention calculations such as
determining thé spread in runwoys and laying instructional cireuits.

In the years after 1977, a limired further optimization will be anticipated of the measuring
method and the pertinent working out of programs and continuing the measurements.

Tranalated and transcribed from the origimal Dutch.
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Meadurement Hethodology
Netherlands

Projcct Title:

Preventing Noise Caused By Alrcraft

Performing Organization Nume & Address:
National Lucht- en Ruimrevaarceloborator lum
Anthony Fakkerweg 2

Amsterdam 1017

Netherlands

Sponsoring Organizacion Hame & Address:

Principal Investigator(s):

Start Date: Cenpletion Date:

Estimated 1980

Type of Research Program:

Fundamental

Developmenc (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

|

1976 Actual

Project Summary: {Briefly describe the
goals, approach, expected or actual results,
report{s} generated and the date{s) of
publicacion.}

Explanation and time phasing:

Funding:
Yenr Amount
1976 (actusl): (175,000 F) §35,420
1977 (budpget): (200,000 ¥) 540,480
1978 (forecast): (325.030 F} §45,540
A4 = - - - - -GN - U - - - - -

1981 (275,000 F) $55,660

COMMENTS:

In 1976, calculations are to be carried out concerning noise hindrance around:

- Sehiphol,

- gecondary airporrs, such as Zestienhoven, Beek, Eclde,

~ small airports, such as Teuge

The calculations are to be carried out for the present day aiftuation (i.e. 1975) as
well as for future situasciens. If so indicated, calculations should also be carried
out on a quarterly basis for the Schiphal afrport.

These calcularions should also be necessary in the coming years, possibly inm adapted
fornm.

Translated and trapscribed from the original Dutch.
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lleasurenent Hethpdology
tlorthern lreland

Project Title:
Noise Spectra for the Environs of Helfast Airport.

Parforming Orpandzation Hane & Address: Sponsering Orpanlzation Name & Address:

Depactment of Aeronautical Engincering,
Queen's University, Nonc

David Keir Building,
Belfast BT9 5AC, Horthern lreland.

Principal Investigator(s)! Type of Rescarch Propgram:

Professor P.P,Benham

Dr, S.Raghunathan Fundamental

Development (Componunt or Systom)
Nemonsutration (Experimentsl, V'ratetype, or
Froduction)

Measurcuent Methodology

-L
x

Starc Date: Completion Date:
Estimared DPec. 1977

Oct . 1976 Actunl Funding:

_ Year Amount
Projact Sumuary: (Brielly deseribe the 1976 {actuald): ©
goals, approach, expected or actual results, 1977 (budget):

report{a) gencrated and the date{s) of 1978 (forecasc):

T T T . T T T o S N PO

wublication,)

Oz Total Funding Awount: (¢apng) 13,757
L

- e W o= e o = = o

COMMENTS:

Belfast airport ie mat very large (not internarional atatus) and ia situated about 15 miles
frou the city. It receives however a very wide range of aircraft types, private and
cotnercial and there is an adjacent small military unit. There is an interest from

local envirommentalists and aeronautical industry to establish the landing, take-oft

and overhead noise spectra of a range of aircraft at various statione in the cavirons

of the airport.

The department of Aeronautical Engineering, has undertaken this project and a preliminary
report will be prepared in October 1977 and & final report in about nte year hence.
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Measurement Methodolopy
United Kingdom

Project Ticle:
Alrcraft Noise Measurement Programme

Parforzing Organization Nume & Addreas:

Dept. of Englneering
University of Readlng
Reading, Berks
United Kingdom

Spensoring Organization Name A Addresas:

Various local authoritics to the west of Londen
Alrport (Heathrow) and close to Gatwick Alrport.

Principal Investipator(s):
Dr. A. . Pretlove

Starc Date: Completion Date:

1969

Estinated Ongoing

Type of Rescarch Program:

Fupdamental

Develapment (Comporent or System)
Demonstratian (Experimental, Prototype, or
Production)

HMeasurement Methodology

Actual

Project Summary: (Briefly describe the
goalas, approach, expected or actual results,
report{s} generated and the date(s) of
publication,)

Funding:
Year Amount
1976 (actual}: (£800) 512376
1977 (budget): {(®300) 512376
1978 (forecast); (2000) §1720

N T T -,

Ot Total Funding Amount:

The aim of the work {s to provide a continuing monitor of aircraft noise levels close to
Hoathrow and Gatwick ajrports go that crends may be observed and, if neceasary, representations

made to the U.K. government,

Index bamed on continuoua measurements in dBA,
yeara of the running of the programme and these have been tentatively explained in terms of

the changing pattern of aircraft types and numbers of movements. No reports have been prepared
for public eirculation but informarion is available on request.

Transeribed from the eriginal.
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All measurcments have been made using the Noise ond Number

Various trends have been observed in the eight
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Measurement Hethodology
United Kingdom

Project Ticle:
Bevelopment of Closed Working Sectian Anechode Wind Tunnel

Performing Qrganization Name & Address: Sponsoring Organization Name & Addtess:
Department of Aeronautics & Astronautics Science Research Council
University of Southampton State House
Southampton Kingawoy
United Kingdom London
Unjred Kipgdom
Prineipal Investcigator(s}: Type of Research Program!
Prof, I. C. Cheeseman
B. Pritchard Fundamental
- Development (Component or Syscem)
E Demonstration (Experimental, Prototype, or

Production)

Start Date: Completion Date: .. Measurement Methodology

Estimated
1973 Actual 197 Funding:

Year Amount,

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expecred or actual results, 1977 (budgat):
repert(s) generated and the date(s) of 1978 (forecast):
publication.) P I R e et e

An existing 7'x5' closed section wind tunnel has been coverted to have anechoic properties

for frequencies above 500 Wz, Specially constructed splitters have been developed to reduce
the noise generated by the wind tunnel fan, Due te the need te retain the original aetodypanic
capability the splicters have had to be placed 1n the high speed diffuser where they create

a 40% blockage and generate aerodynamic noime which tends to dominate the nolse levels in

the working section measured with a single microphone 1s roughly flat abeve 500 Hz at a level
of 58 dB. The use of correlation techniques has further reduced this level

Initial experiments carried out during the comnigsioning of the tunnel demonstrated that

Jet mixing noise, airframe nojse and vortex refraction effects can be satisfactorily measured,

Transcribed from the origipal,
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Mecasurement Methodology
West fermany

Project Title:
Production of Neoise Protection Maps

Performing Qrganization Nume & Address:
Inatitute for Applicd Geodesy
Richard-Strauss=Alle 11

Frankfort

West Germany

Spengoring Organization Name & Address:

Principal Invostigator(sd:

bpr.-Ing. Walter Saczinger

Start Date: Completion Dates

Type of Research Program:
Fundamental

Productiaon}

Development (Component or System)
Demonstration {Experimental, Pretotype, ar

Measurement Methodelogy

Estimatoed Dec. 11, 1980
Jan. 1, 1973 Actunl ___

Project Sammary: (Briefly describe the
gouls, approach, expected or actual results,
report (8) generated and the dare{s) of
publicarion.)

Funding:

Year Anount

1976 factual):
1977 (budger):
1978 (farccast):

Or Total Funding Amounc: (1,600,000 DH)

COMMENTS:

§p28,4Q0. _ . - . - . .

The production of maps for noilse protection zones for clvilian and military airports, as a
part of the compliance with the regulation igsued under the Aviation Noise Control Act of

March 30, 1971,

Tranelated and transcribed from the original Cetman.
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Measurement Methpdology
Necherlands

Project Title:

Development of a Standard Measuring Procedure for Alrcraft Nolse

Performing Organizatien Nume & Address:

Royal Air Service
Public Health & Envirommental Hygiene
Amaterdam, Netherlands

Sponsaring Organization Name & Address:

Interdepartmental Commission for Redueing Noise
over Adr Traffic Routes

Principal Investigator(s):

Start Date: Completion Date:

Estimated

Type of Research Program:

Fundamental

Development {Component or System)
Demonstration (Expecimental, Prototype, or
Praduction)

Measurement Methodology

1976 est. Actual _

Project Summary; {Briefly deseribe the

gouls, approach, expected or actwal results,

repore({a) pessrated and the dare(s) of
publicatien.)

Funding:
Year Amount
1936 (actual):
1977 (budget):
1978 (forecast):

COMMENTS:

A standard measuring procedure needs to be available for aircraft notse on behalf of noise super~
visfon in general as well ag for individual airerafr movements, Such a methed 1y being worked on
at the present time on the basis of Internatienal recommendations. Further developments with
possible differentiation of various forms of air traffic are desirable in the future.

A3 much as possihle, use needs to be made of already developed procedures in the framework of

studies made earlier.

Translated and transcribed from the original Dutch,
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Measurement Methodology
Netherlands

Project Title:

Study of the Dealgn of a Noise Guard Sydtem
Sponsoring Orpanizatioc Name & Address:

Performing Organlzation Name & Address:
Commisalon for Reducinp Nolse over Air

Royal Aviatien Service, Defense
Tenffic Routes

Public Health & Environmental Hyglene Dept,
Amaterdam, Netherlands

Principal Investipator(s): Type of Research Program:

Fundamuntal

Dovelopmernt (Component or System)
Uemonstrat lon (Experimental, Prototype, or
Production)

Stoare Date: Completion Date: o Measurement Methodology
1976 est. Estimated ;
Actual _ — Funding:
Year Amount
Project Summary: {(DBriefly describe the 1976 (ucrunal);
gouls, approach, expected or uctual resules, 1977 {budget)
report(s) generated and the date(s) of 1978 (foreecast):

publication.)

COMMENTS

The purpose of thig atudy is to set up data and guidelinea for the design of a nolye defense

gystem around air flight cerritories, A distinction is made between large international

alrcraft areas, reglonal civilian aircraft territories, military atrcraft territories and ‘
amall civilian air flight territories. In close deliberation with the responsible authorities, i
a specification should be drawn up of the noise prevention syatem for different types of

aircraft terrain. On the basia of this, the deaign of the system should be worked out as

to spparatus, use, calibration, and procedures to be worked out for establishing an interpretazion
of informations soutces,

In this working out, attention needs to be pald to stationary and mobile nolse measuring

posts and possible other equipment, Consideration alsc needs to be given to the location

of measuring posts, setting up of equipmenc to determine atmospheric influences.

Tranalated and transcribed from the originel Dutch,
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Project Title:

Measurement Methodolegy
Netherlands '

Caused by Adlrplancs

Development of a4 Standard Calculation Method for Nolse Follution

Ferforming Organlzation Nume & Address:

Royal Alr Service

DPafense, Public Health and Enviroomental
Hygiene Department

Amsterdam, Metherlands

Sponsoring Organizaticn Name & Address:

Interdepartmental Commission for Reducing Nolse
wvar Alr Traffie Routes

Principal Investipator{n):

Conippletion DaLes
Estimated

Start Date:

Type of Research I'rogram:

Funtdamental

Development (Component or Systom)
Demonsitration {Experimental, Prototype, or
Production)

Measurement Methodology

1976 est. Actual _

Project Summary: [Briefly describe the
gouls, approach, expected or actual results,
reporc(s) generated and the date(s) of
publication.)

Funding:
Year
1976 (actual):
1977 {(budget):
1978 (forccast):

Amgunt

COMMENTS :

For the benefit of nolsc zoning around aiy flighc terrain, such as expected in the legal draft
modifying the law of aviation, 1t is necessary in conmection with the involved legal consequences

that the calculation of nolse curves be done according to a standard methed.

Guidelines should

be taken up for acceptance with regard to flight parameters, alreraft parameters, atmespheric
and geomorphological factors, the distribution of flight movements and the compilation of the
ait corpa as well as with regard to aroustical factors which are used for the caleulations.

Translaced and transcribed from the originsl Dutch.
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Meusurenent Methodelogy
United Kingdom

Praject Title:

Effects of Microphone Helght on Aircraft Noise Measurements

Performing Organization MName & Address:
British Aircraft Corporation Ltd.
Commercial Alreraft Diviaion

Broellands Road

Weybridge, Surcrey, KT13 OSF

United Kingdom

Sponsoring Organi{zation Hame & Address:

Principal Investipator{s):

P. R. Kearsey, M. S. Langley

Starc Date: Completion Data:

Estimated

Type

of Pesearch Program:

Fundamental

Develapment (Component or Systenm)
Demonstracion (Experimental, Protorype, or
Produstion)

Measurement Methodology

Actual

Project Summary: (Briefly describe the
goals, approach, expected vy actual results,
report(s) generated and the date(a) of
publication.)

Year

1976

1977
1578

Funding:
Amount
{actual):
{budget):
(forecast):

Or Total Funding Amounc:

I R T T T T ]

COMMENTS:

In aircraft flyover noise mensurements it is rarely peasible te locate the wmlicrophone in a

poaition where the effects of the ground plane are insignificant.

In order to inveatigate

and minimize these effacts it is proposed to study nolse data sbtained from measurements

taken with microphones at various leights and above various ground covers,

It 1s envisaged

that nolse tests will be made on a wodern afrerafe with high bypass ratio enpine (Lockheed

Tristar),

Results will then be representative of the aircraft engines which are likely to

be 1n mervice in the foreseeable future. This work will be particularly relevant to certain
revisions ef neise certification which are currently being proposed.

Transeribed from the original.
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Measuyrement Methodelogy
United Kingdom

- Measurement

Projoct Title:

Natianal Callbration Standards for Sound Pregsure and Noeilsae

Performing Organization Name & Address;
National Physlcal Laboratory

Teddington

Middlesex

United Kingdom

Depe, of Industry
1 Victoria Strect
London SW1

United Kingdom

Sponsoring Organization Name & Address:

Dept, of Trade

The Adelphi

John Adum Street

London WC1, United Kingdom

Principal Investigator(s):
Dr. D. W. Robinsen

e, M. E. Delany

E. N. Bazley

Completion Date:
Estimated

Start Date:

Type of Resecasch Program:

Fundamantal

Development (Compenent or System)
Demoustration {Expertmental, Prototype, or
Production)
Meat.urement Methodelogy

Actual

Project Summary: (Briefly deagribe the

goals, approach, expected or actual resules,

report{s) generated and the date(s) of
publication.)

Year

1976

1977
1978

- -

Funding:
Amount
{actual):
{budget):
{forecast):

COMMENTS:

To provide primacy calibration of standard reference microphones and o national reference

service on acoustical measurement.
measurement, especially ajrcraft.

Publications

International comparisens. Standards for noise emisaion

"Sound absarption In air at frequencies up to 100 KHz", E. N, Bazley, BPL Acoustics Report Ac

74, 1976,

"Calibtation procedures for sound level meters to be used for measurements of industrial goise",
M. E. Delany, L. S, Whitctle, K, M. Collins, and K. §. Fancey, NPL Acoustics Report Ac 75, 1976.
"The effect of smoll varistions In the height of a microphone ahove ground surface on the

measurement of alrcrafr noise", D. F, Pernet and R. C. Payne, NPL Acoustics Report Ac 77, 1976,

Transcribed from the original.
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Measurement ethodoelagy
United Kingdom

Projece Title:

Parforming Organlzation llame & Address:

Spensoring Organization Name & Address:

Department of Trade
lLendon W,C, 2
United Kingdom

Principal Investigater(s):

Start Dace: Complecion Date:
Estimated

Type of Rescarch Program:

Fundamental

Davelopment (Component or System)
Demonstration {Experimental, Prototype, or
Productian)

Measurement Methodology

Actual

Project Summary: (Briefly degeribe the
geals, approach, expected or actual results,
report(s) generated and the date(s) of
publicatian,)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1878 (forecast):

COMMENTS:

Noise studies covering instrumentation and analysls techniques for noise certification purposes,
the social effects of alrcraft noise, including reverse thrust, nolse measurements including
the production of NNI contour maps for such purposes as land use planning decisions and the
evaluation of noise abatement cechniques, night disturbance, ete.

Tranacribed from the original,
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tleasuremant Methodology
Uniced Kingdom

Project Title:

Performing Organization Name & Address:

Royal Afrcrafe Establishment
Farnborough

Hampshire GU14 6TD

United Kingdom

Sponsoring Crganization Name & Address:

Principal Investigator(s):

J. Williama Fundamental

l

Type of Research Program:

Development (Component or System)
Demonsgration (Experimental, Prototype, or

Produceion)

Start Date: Completion Date: w Heasurement Methodology

Estimated

Actual Funding:

Year Amount

Project Summary: (HAriefly describe the 1976 (actual):
goals, apptoach, expected or actual vesules, | 1977 (budget}:
report(s) gaenerated and the date(s) of 1978 (forecast):

publication.) | e e e e e memmm—-ate..m——— - — === o

RAE has continued to caentribute o an international apprafsal of the problems of noisc
measurement in ground-based facilities which provide forward-speed simulation, The RAE

5 £t tuanel has now been converted with a new resited fan and its acrodynamic performance
chacked; studies of ite background noise reduction should start lace in 1977, after
completion of the anechoic workipg—chamber and of the circult acoustic splittera. As
regards appldcacion of the RAE 24 ft wind tunnel, further Investigations relate to its
working-chamber acoustics, in-flow microphone characteristics, and acoustic-mirraor

digcrimination., Techniques for noise source locatlon have been reviewed.

Referencen
F. W. Armattrong "Some UK Government Establishment research towards quieter aircraft.”
J. Willlams J.S. Vib, 47, (2) pp 207-236 (1878).
J. Williuna "Ground~based Facllities with forward-speed representatlon for
glreraft noise research,”
RAE Technical Memorandum Aero 1707 (1977).
AGARD Lectura Series 80 Paper 11 {1976).
J, Willtams "Aerodynamic noise."
(editor) AGARD lLecture Serles 80 (1976).
Susan M. Damma "The shielding method for noise source location and a review of

alternative methods."

RAE Technical Report TR 77032 (March 1977).

Transcribed from the original,
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Measurement Methedology
United Kingdom -

Projeet Title:

Performing Organization Name & Address:

Roeyal Alrcraft Establishment
Farnhorough

Hampahire GUl4 &6TD

United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator(s):

Type of Regearch Program:

Fundamencal

Development (Component or Syatem)
Demenstration (Experimental, Prototype, or
Production)

Measurement Methodalogy

J. McKie

Start Date: Completion Date:
Eatimated
Acrual

Project Summary: (Briefly describe the
goals, approach, expected oy actual resulcs,
report(s) generated and the date(s) of
publicatien.}

Funding:
Year Amount
1976 (actual):
1977 {(budget):
1978 {forecasc):

Two series of testa have beep made in the RAE 24 ft acoustic wind tunnel on varlous nozzles to
provide information both on the noige characteristics of the nozzles under static and forward
apeed conditions, and to provide data on which the tunnel as a facility can be assessed for
comparison with other facilities in which the nozzles have heen tested,

103

j Reference

: J. B. W. Edwards " Comparative measurments of the noise of cold air Jeta from chree nozzles
N under atatic and forward speed conditions.,” RAE Technical Memorandum
i Aero 1692 ARC 37055 (Sept. 76).
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Architectural Studies
United Kingdom

Project Title:

Active Damping Methods for Plates and Framed Structures

Perforning Crganization Nume & Address:
Civil Engineering Department

University of Leeds

Leeds, L52 9JT

United Kingdom

Sponsoring Organization Name 8 Addroass:

Civil Enginecering Depurtment
University of Leeds

Leeds, L52 9T

United Kingdem

Principal Inveascipater(s): Type

L. A. Walker
X

of Research Program:

Fundamental

Development (Cemponent or System)
Pemonstration (Experimental, Prototype, or
Production)

Start Date: Canplecion Dave: . Heasurement Hethodelogy
Estimated 1980
Aatums 1977 Actual _ _ Funding:
Yenr Amounk
Project Summary: (Briefly describe the 1976 (actual): ¢E500y 5860
Eoals, approach, expected or actual tesults, 1977 (budget): not yet known
report(s) generated snd the date(s) of 1978 (forecast): oo
publication.) e m .. . m s momemam oo - -

Br Total Funding Amount:

COMMENTS

In the interests of Improving airborne sound insulacion of panels and of regulating room

reverberation, the contrel of transverse vibration of
enctgy feedback has been evaluated in past work here.

derived from the sensed motion of scme point on the plate surface,

a thin plate by application of active
A localized point control foree is
Control can be effective

for particular points and for all resonant modal motions under conditions of light damping.

The complete conditions for system stahility are established.

Bandwidcth limitations are i

not found if the points of sensing and feedback are made identical,

Corresponding stability and performance conditions are known for an array of multiple damping

units like the aingle one above.

Measured velocity dampings of 40 dB are found within the first three or four cycles of an i
The methed ghould be applicable to other structures' (aircraft, ships, framed

impulsed plate,

buildinga) than the plate, abeve, and future work (the object of the refercnce) will

concentrate on the application to framed structures.

Refetences:

L. A. Walker and P, P, Yaneske, 'Characteristica of an active feedback aystem for the contral ;

of plate vibrations'.

J1. of Sound & Vibration (1976) Vel, 46{2) pp. 157~176.

L. A. Wolker and P, P, Yaneske, 'The damping of plate vibrations by means of multiple active

eontrol systems'.
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Architectural Studies
Necherlands

Project Title: Study of the Anticipated MNeasures in which Use is to be Made of
Noise-feducing Equipment in Nolse Zones as well as the Optimal
Presentation of Fquipment Regulation

Ferforming Orgunization Nume & Address: Sponsoring Urganization Name & Address:
Public Health & Environmental Hyglene Dept. Interdepartmental Commission for Reducing
Amaterdam, Netherlands Noise over afr Traffic Routes

Prineipal Ipvescigator(s): Type of Research Program

Fundamental
X Dovelopnent (Componcnt ar Systom)
Demonstration (Experimental, Prototype, or

Production}
Start Date: Complecion Dpte: __ Measurement Methodology
1976 est. Eatimatod

Actual Funding:
Year Amgunt

Project Summary: (Briefly describe che 1976 (actual):
goals, appreach, expected or actual results, 1977 (budgetr):
report(s) generated and the date(s) of 1978 (forecast);
publication.) ] m ke e e mmm s s M E e am e —m o am - =

Or Total Funding Amount:

I T T T I ¥

COMMENTS ;

Extra nolse-resistent equipment is involved in the framework of the protection of hemes. From
the viewpoint of public health it is {mportant that use be made of as large as possible a
number of these insulatlon regulations (voluntarily).

Not only the quality of the equipment and the sccondary effects play a role, but also the
poasible inconvenience of cultivation, but the presentaticn of the regulations by authorities
is olso of great importance,

The atudy includes a soclul science study for corrying out the preventive program, Also,

the atudy serves to provide guldelines on a soclal-psychological basis for the presentation
of regulations, ans well as telling of unfavorable developments of the same type which occur
around the English Heathrow airport.

Tranelated and transcribed from the original Dutch.
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Architectural Studfes
Netherlands

Project Title: tnventory Study into the Possibilities of Protecting Residences and
Other Sound-Sepnsitive Buildings by means of Neise~Averting Equipment

Performing Organization Nume & Address; Sponworing Organiezation Name & Addreas:

Interdeparcmentcial Comnisslon for Reducing MNoise

Royal Adlp Service
cver Alr Traffiec Routes

Amstepdam, Netherlands

Prinetpal Lnvestigator(s): Type of Rescarch Program:

Fundamental

—x. Development (Component ar System)
. Demonstration (Experimental, Prototype, or
Production)
Stare Date; Coppletion Date: — Measurement Methodology
Estimated
1976 est. Actual _ - Funding:
Year Amount
Froject Summary: {Briefly describe the 1576 (actual):
gouls, approach, expected or actual results, 1977 ({(budget):
report{e) generated and the date(s) of 1978 (forecast):

publecation.) | s e m e m mm e a e e e e m- - =

COMMENTS:

The purpose of the study is to come up with a general view of the posslbilities for reducing
the noise pollution within residences and bulldings by means of extra noise insulation on

the basie of the effectivences of the so-called Bullding Technical Commissicn for Alrcraft
Noise as well as on the basis of data from abroad, This study can mean a further addit{on

of a similar study into the study program of traffic neise. On the bagis of a wide=-spread
literature study and data from the Dutch acoustical council, as a function of a stepwise
classificotion into classes of different nolse insulation, it can be indicated which insulation
measures cun be applied where attention should also be paid to secondary effects, as well as
ventilation, thermal insulation, condensation effects as well as maintenance and cost

aspects.

A distinction shall be made between devices on existing buildings and devices on naw buildings
to be built near the noise zope around aircraft terrain.

Translated and transcribed from the original Dutch.
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Architectural Studies
Netherlands

Project Titles
rojee Test Scudy on the Use of Nolse Reslsting FEquipment on Residences

Counterscting Alrereft Holge

Perfurming Organlzation Bame & Address: Sponsering Organization Name & Address:
public Health & Environmental Hyglene Dept, |Interdepartmental Commission for Reducing Noise
amsterdam, Netherlands uver Alr Trafflc Routes

Principal Investigater(a): Type of Rewearch Program:

. Fundamental

_x. beveloprent {Component or System)

—x. Demomstration {Experimental, Prototype, or
Production)

Start Date: Completion Dave: ___ Measurement Methodology
1976 ost. Estimated

Actual __ — Funding:

Year Amount

Project Summary: {Briefly describe the 1976 (actual):
goala, approeach, expected or setual results, 1977 (budpet):
report(s) generated and the date(s) ef 1978 (forccast}:
publication.) | = e e = e e e e n s a s - mm s oo —e o

COMMENTS:

This preject envisions the use of noise resisting equipment already developed within the
framework of activities of the Building Technical Commission on Alrcraft Noise (carried out
on & very small scale) on buildinge subjected to aircraft neoilse on such g scale that
significant data can be derived therefrom which is needed to determine the noise reaisting
equipment to be used around alrport terrains within nolse zones. Conalderation is being
given to the insulation of about 500 residences, distributed over a number of clusses of
different noise pollution in terms of Cost Units ond peak stress in other compatahle arens.
In connection with this, a distinction is desirable in the equipment package according te
residence type o8 well a6 according to total noise insulation., An experimental study is
to be made in connection with this,

Tranalated and transcribed from the original Dutch,
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Areliitectural Studies
Natherlands

Project Title: Study into the Pessibilities of Saving on Energy Consumption for Heating
Purposes and Fuel Costs in Residences Insulated Agzainst Adreraft Nelse

Performing Organization Name & Address: Sponsoring Organization Name & Address:

Public Housing Establishment and Space Dept. Interdepartmental Commisston for Reducing
Amgterdam, Netherlands Noilsae over Alr Traffic Routes

Principal Investigater(s): Type of Research Program:
Fundamental
X_ Development (Component or System)
Demonstration {Experimencal, Protocype, or
Production)

Start Date: Conpletion Date: __ Measurcment Methodology
Estimated
1976 est. Actual . Funding!
Year Amount
Froject Summary: (Briefly deseribe the 1976 {actunal): T
goala, approach, oxpected or metual results, 1977 (budget) :
report(s) generated and the date(s) of 1978 (forecast):
pubdication.) | e e e e m e m m e m st m ek e m e s = e =

COMMENTS :

In the study they ars cencetned with gailning insight into possible favorable side effects due
to the application of nolse-resisting equipment on residences.

This study includes a calculation of the aavings to be anticipated am well as a testing In

the practical situation. In the testing, attention needs to be paid to the influence of the
reducing effective use of equipment during certain perfeds so that probably a distinction must
be made between different forme of afr travel.

S )
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Translated and transcribed from the original Dutch. :
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Arcraft Other
Ketherlands

Project Title:
Studies Concerning Zoning Legislation

Performing Organization Nome & Address:
National Lucht=- en Ruimtevnartlaboraterium
Anthony Fokkerweg 2

Amsterdam 1017

Netherlanda

Sponsoring Organization Name & Address:

Principal Iuvescigator(s): Type of Research Program:

Fundamental

Daevelopment (Component or Systen)
Demonstration (Experimental, Prototype, or

e e

Production)
Start Date: Completion Dace: Measurement Methodology
Estimated 1981
1977 hetwal Funding:
Year Amount
Froject Summary: (Briefly describe the 1977 (accual): (150,000 F)  $30,360
gouls, approach, expected or actual results, | 1978 (budget): (150,000 F} $30,340
rcgort(s) generated and the date(s) of i97g (forecasr): (lgg +000 F) 533‘363_
publication,) o A89B0. o e - - - g: - - - -
d? *o:al Funding 150ﬂ900 g 30,360

COMMENTS::

The activities with the zoning around airport terrain, such as is regulated in the

amendment to the ajrcraft law in preparation, shall be centinued in 1977,

Namely, these

activities concern setting up a regulation The calculutions are wet down for determining
noise pollution around airports., A further development of the computation model for

determining nolse prevention 18 te be expected in 1977,

In later years, emphasis will be lnid on collecting dota needed for nolse hindrance
determinatfon; to a considerable degree, these are dependent on the introduction and

use of MLS-conducting systems and other future amendments to be made to the

Trnaslated and tranacribed from the original Duteh.
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Adreraft Other
West Germany

Project Title:
Survey of Current Aviation Nofsv Research Projecta

Perfurming Organization Nume & Address: Sponsoring Organization Name & Address:
Max-Planck Institute Federal Minilster for Research & Technology
Hpettingoretr. 6-8

Boettingen

Wast Germany

Principal Investigator(s): Type of Research Program:

Fundamental
Development (Component or System)
Demopstratfon (Experimental, Protetype, or

Productlion)

Prof. Dr. Ernst-August Mueller

Start Date: Completion Date: __ Measurement Methodology

Estimated _Fap, 28, 1977
March 1976 Actual e Funding:

Year dmount

Project Summary: (Briefly describe the 1976 (actual):
gouls, approach, expected or actual results, 1977 (hudget):
report{s) generatcd and the date(s) of 1974 (forccast):
publicatfon.) | e e e e m e e D e D e m e mm o m o e

COMMENTS:

All aviation aoise-related research conducted in the FRG from January 1 toe December 31 will
be surveyed using n questionnaire, and documented in & catalogue., ¥n addition, expert
analysis of the collected Information will lead to an evaluation of the general statua of
German research in this area.

Tranalated and -transcribed from the original German,
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Arerafe Other
West Germany

le
Projecs TiLlhe Terrain Noises Emanating from the Civilian Afrport, Dusseldorf--Including

Study of ¢

the Parallel Track--and of the Poasibility of Reducing These Noise Levels

Performing Organizocion Nume & Addraoss:

Technical Monitoring Association
Roeln, Konstantin-Wille-Str. 1
West Germany

Sponsoring Otganization Name & Address:

Minister for Economy, the Middle Classes and
Transpartation
Dusselderf

Principal Invescigator(s):

br, 5. C. Martinez

Completion Date:
Estimated

Start Date:

Typa of Research Program:

Fundamental

Development {Component or System)
Demonstration {(Experimental, Prototype, or
Production)

Measuvrement Methodology

l

Oct. 1, 1975 Actual _ Tpec 1 1976

Project Summary: (Briefly describe the
goals, approach, expected or actual resulrs,
report({s) generated 2nd the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (forecast):

Or Totai Funding Amount: $30.952

------- - m m om om R e om om o tomoam ==

COMMENTS:

Datermination of present as well as anticipated nofae levels upnder varfous weather conditions;
including all noise sources, such as flight and traffic noises; ascertaining the percentage
of noise for each individual source; proposal and evaluation of structural preventive

meagures,

Translated and tranacribed from the original German.
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Alrcrafe Qther
Abbreviated Listings
with Funding

Pevelapment of Sonfc Boom Carpets for Single and Twin Engined Propeller
National Swediah Acronautical Research Insritute (FFA), Box 11021,
5~161 11 Bromma, Sweden. Sponsor: National Board Ior Technical Development.
Lennar Soernges. March 1975-Feb. 1976, Tatal Funding Amount: {135,000 Skr)
$30,416, Measurement and computation of sonic hoom carpets for single and twin

engined propeller afrerafe.

Seudy of the Effect of Nofse Abntement Measures on the Oparacing

Federal Alr Transportation O0fflee, Braunaschwelg,
Flughafen, West Germany. <Ted Hooton. Torsl Funding Amount: 30,000 DMy $12,72¢.
Study of the {mprovements effected in Frankfurt Alrport. Alteration of the "fa"
system in conrectfon with the ghandonment of the Wlesbaden—Erbevheim Alrport and
ileg effect on the operating capacity of Frankfurt Airport. {Phase 2},

Sweden,
Alreralt.

Weat Germany.
Capacity of Frankfurt Alrport.
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Alreraft other
Netherlands

Project Title:

Study of the Actual Koige Pollution Due to Aleplanes at the Level of the land

Performing Organlzation Name & Address:

Sponsoring Crganization Name & Address:

Public Health and Envirenmental Hygiene Interdepartmental Commlssion for Reducing Noise
Royal Air Service, Defense over ALr Traffic Routes

Amsterdam, Wetherlands

Principal lnvestigator(s): Type of Research Program:

Fundamental

Develaopnent (Component er System)
Pemonstration (Experimental, Protetypo, or
Production)

Start Date: Completion Date: . Measyrement Methodology
Estimated
1976 est. Actual . Funding:
Yoar Amount
Project Summary: {Briefly describe the 1676 (actual): -
gouls, approach, expected or actual results, 1977 (budget):
report({e) gencrated and the date{s) ol 1978 (farecast):

publication.)

Or Total Funding Amount:

COMMENTS:

The study has the ohject of creating insight on on annual basis of the actual moise pollution
for all relevant air traffic terrain in the Netherlands, The data are to be used fer govern-
mental purposes on varlous terrains: adaption of standarda, phawing and adaption of noine
prteventive equipment in the framework of the prevention program within the nolse zone, plano-
logical purposes, etc. A general view can be obtained by an aggregution of varfeus noise
pollution calculationa for the different air flight terrains on the basis of actual data
concetning the performance of flight, the number of aireraft movements, aircraft types anc

the like.

Translated and transcribed from the original Dutch.
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Alrcraft Other
Nerherlands

Projoct Title:
Study of the Filnancial Evaluatfon of Nolse Obstacles as a Result of Alr Traffic

Performing Orpanization Nume & Address; Sponsoring Organization Name & Address:
Royal Alr Service Interdepartmental Commisslon for Reducing
Public Health & Environmental Hyglene Depr. Noige over Alr Traffilc Routew

Amsterdam, Netherlands

Principal Investigatar(s): Type of Research Program:

Fundamental

Development (Component or System)
Demonstration (Experimental, IPrototype, or
Production)

Start Pate: Completion Date: ___ Heasurcment Methodelogy

Estimatod
1976 est. Actual . Funding:

Year Amaunt

Project Summary: (Briefly describe the 1976 (uctual):
goals, approach, expected or actual resules, | 1977 (budger):
repart(s) generated and the date{s) of 1978 {(forecast):
publication.} e e e = m == - = - -

Or Total Fumnding Amount:

COMMENTS;

On behalf of decigfons concerning new air traffic terrain as well as modifications in use and
the extension of available terrazin, it Is desirable to develop better evaluations on the
basis of money for noise cbstaclea, than 1s presently the case. Different evaluation methods
have been studied and applied in the framewsork of the analysis of a site for a decond national
airport, but the impression exists that Insufficient attentfon has been paid to the noise
aspect, A continuation of the named study is desirable,

Translated and transcribed from the original Dutch,
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Adreralt Other
Netherlands

Project Title:

Study incvo the Relationship Between Noise Pollution and Obstacles in the

Vicinicy of Military Afrcraft Bases and Small Adrports

Performing Organizavion Nume & Address:

Public Health and Envirenmental Hygilene Dept.,
Amsterdam, Nethoerlands

Sponsoring Crganization Mame & Address:

Interdepartmental Cuommiseion [or Reducing Noise
over Air Traffic Routes

Principal Investigatar(s):

Type of Research Program:

Fundamental

_%  Development (Component or System)
— Demonstration (Experimental, Protorype, or
Production)
Start Date: Completion Date: —__ Measurement Methodology
Estimated
1976 est. Actual - Funding:
Year Amguat

Project Summary: {Briefly deseribe the
goalsa, approach, expected or actual results,
repore(s} generated and the date(s) of
publication.)

1976 (actual):
1977 (budget):
1978 (forecast):

COMMENTS:

On the basle of wideapread tests, a relationahip has been established by the Rost commission

between nofse pellution and the ohsatacles which are present.

This relacionship is apec’fied

by a traffic pattern which 18 typical for a civilian aleporc and with the use of a certain

group of aircraft.

The purposc of this study is te go into how far the interpretation of the method of Keat is
applicable for the judgment of woise pollution with another traffic pattern and anothet
alrcraft type, as well as wich military £light bases and smaller airports.

Translated and transcribed from the original Dutch,

121

- o 0 e A e v o i SRt Wb 4 L,

i e



Mreraft Other
Netherlands

Project Ticle:

Supplementary Investigatlon of the Sound Emisslon of Civil Adlreraft Types over

Accessible Duteh Aviation Terrain.

Performing Orpanization Nume & Address:

Rayal Avintion Service
Amgterdam, Netherlands

Sponsoring Organization Name & Address:

Interdepartmental Commlsaion for Reduclng Nolse
over Alr Traffic Routes.

Principal Lnvestipator(s):

Start Date: Completion Date!
Estimated
1976 est, Aetual R

Type of Research Propram:

Fundamental

Development (Component or Sysbem)
Demonstratian {Experimental, Prototype, or
Praduction)

—x Measurement Methodology

Project Summary: [Briefly describe the

goals, approach, expected or usctual results,

report(s) generated and the date(s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budget):
1978 (farvcast):

Or Total Funding Amount;

COMMENTS:

This study concentrates on civil aviation (commercial aviation, general aviation and helicopters).
The data ate used to improve the prognosis of noise pollution, the caleculation of actual noise
pollution and for the adaption of rules for use to restrict noige.

Use should be made of foreign data whercver posgible.

Translated and transcribed from the original Dutch.
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Alreraft Other

Necherlands

Project Title:

Study of tho toaible Results wud

the Neaded Data Concerning the MNecessity

of Zoning around Aviation Terrain, for which the Use of Afrcraft with Turbine
Jet Enpines is Ruled Out (Smaller Alrports)

Performing Orpanizatlion Nume & Address:

Royal Alr Service
Amsterdam, Netherlands

Sponsering Organizasion Name & Addressu:

Interdepattmental Commission for He
over ALr Traffic Routes

ducing Noise

Principal Investigator(s):

Start hate:
1976 est.

Conpletion Date:
Estimated

Type nf Rescarch Program:

Fundamental

_ % Development {Component or Systom)

Demonstratlon {Experimental,
Production)
% Measurement Methodology

Irotetype, or

Actual

Project Summary: ({Hriefly deseribe the

goals, appreach, expected or actual regsules,

report(s) generated and the date{s) of

publicarion.)

Funding:
Year Amount
1976 (actunl):
1977 (budpet):
1978 (forccast):
Or Toral Funding Amount:

- . e = = s e e === ==

COMMENTS:

In this study we are dealing with obtaining the needed data and insights with regard to the

zoning of small, civilian aviation terrain.

By means of this information, it can be determined

how degired zoning can be achieved by planclogical and environmental hygiene considerations,

Translated and

transcribed from the eriginal Dutch.
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Arerafr Other
Netherlands

Project Title:

Study of the Possibilities of Zoning Aviacion Terrain Which Does Not Lie on
Duteh Terrirory, but Which Is Located on Terricory Under Dutch Influence

Performing Crpanlzation Nume & Address:

Pyblic Health and Envirvonmene Depc,
Amgterdam, Netherlands

Sponsoring Organization Name & Address:

Interdepurtmental Commission for Reduclng Noise
over Alr Traffic Routes

Principal Invescipator(s):

Start Date:
1976 est,

Completion Dage:
Estimated
Aetual _

Typu of Research Program:

Fundamental

_% Dbevelepment (Component or System)
Demonstratinn (Experinental, Prototype, or
Product tun)

—x  HMezsurement Methedology

Project Summary: {Bricfly describe the

gouls, approach, expected or sctual results,

reporr(8) generated and the date(s) of

publication.)

Funding:
Year Amount
1976 (actual):
19477 (budperd:
1978 (farecast):

COMMENTS:

The goal of the atudy is to come up with data in the form of noise-pollution curves concerning a
certaln military aviation terrvicory lying im the boundary area between Cermany and Belglum,
where noige 1s experienced on the Dutch territory. Although an analogous zoning as for Dutch
aircraft territory 16 not possible in the framework of the medified Flight Laws, the future
noise abatement laws offer small posaibilicies for this, In the carrying out, use can be made
of data ta be pravided by West German and Belgian authorities.

Translated and transcribed from the original Dutch.
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Alreraft Other
Sweden

eroject Titble: -
(Joint Committee for Establishment of a

Adrport)

Nolse Disturbance Zone Around Arlanda

Performing Crpamization Hame & Addresss Sponsoring Orpanization Rame & Address:

Regionplane~ oeh ndringalivsninndens

f¥rvaltningskontor

Fack

103 40 STOCKHOLM 40 Swedeh

rincipal Lavestlgntor(s): Type of Nesearch Program:

Hourd of Civil Aviation, Sweden Fundamental
X !_lj:lg_l'u,_'xu {Component or Systen)
___ Dumonstratlon (Experimental, Protetype, or

Productlon)
sture Date: Culwpletisn Late: . Measurcmenc Methodnlogy
Estimated 1977
1974 Actual FundIng:
— Year Amount

droject Sunmavy:  (Briefly desczibe the 1976 (actual):

«pals, appronch, espected or actual results, 1977 thudnerd:

report(s) gencrated and the date(s) of 1978 (farccast):

aublication.) | e e m e e mmmemmememmmemm . mmm—=mom
Or Total Funding Amount:
COMMENTS :

The joint committee con be regorded os & pllot project with the aim to develop

a procedure for eatablishing noise disturbance zones nround the Swedish airports.
In the committee are represented regional and local planning authorities and

the Beard of Civil Aviation.

The committoe hug attempted to reach an sgrecment on the delineation of the
noine disturbance zone that satiafies both the function of the airpert and
the development of the surrounding communities.

The basis for the discussion in the committee has been o series of
alternative delineations of the zone derived from iterative manipuletion

of the underlying facters (runway alignmefii, routeing, rumway utilization,
types of mircraft, day/night-traffic ete).
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Mreraft Other
United Kingdom

Project Title:

Assessment of the Effccts of Multimedal Response ol Fatigue Life

Performing Organization Nume & Address:

Bricish Alrcraft Corporation Ltd.
Commerclal Alrceaft Division
Brooklands Road

Weybr{dge, Surrey, KT13 OSF
Undted Kingdom

Sponsoring Organization Name & Address:

Principal Invescigatar{s}):

D. C. G. Eaton
G. A. Falley

Completion Date:
Estimated

Start Date:

Type of Research Program:

Furndamental
Developnent (Component or Sygstem)

Preduction)
Measutement Methodalogy

I

Actual

Project Summary: (Briefly describe the
goals, approach, expected or actusl results,
report({s) generated and the date{s) of
publication.}

Funding:
Year Amount
1975 (actual):
1477 {(budger):
1978 (forecast):

I T T A L L TR

Or Total Funding Amount:

e T T T I I T T T T PV

COMMENTS

The suitability of using fatigue data as derived from single degree of freedom response tests
for the prediviium of farigue Vife of corresponding multimodal vesponse configurations has
been questioned. A series of contrelled tests on free heams {s proposed in which modal
characteristices and straim distribucicons will be determined for certain selected inputs. A
comparison will be made of fatigue life agalnst stream levels for the fundamental mode and
two mode studles, wherein the random excitation will be ceptered unon the fundamental
frequency and fundamental plus an hurmonlc frequency, respectively,

Transeribed from the origianl.
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Alrcraft Other
United Kingdom

Projece Titie:
Alreraft Engine Noise

Performing Organization Nauo & Address:

ROLLS-HOYGE 17D,
DERBY,
ENGLAND

Sponsoring Organizatlon Name & Address:

H., M. GOVERWENT MoD (PE)

srincipal Investipator{s):

pr. G, E. PEARSON Fundamental

Produstion)

Type of Resvarcl Program:

Devalopment (Compenent or System)
X_ Demonstravien (Experimental, Frototype, ar

Stare Date: Completion-Inla: Heasurcment Hethodolopy
ixtInated
Actual

- Funding:
/’1 Year
Project Svmmary: (Briefly dexcrlbe the 1976 tactual):
roals, approach, expested or actual results, 1917 {(budger);
ieport(s) gencrated and the date(s) of 1978 {foreccast)!
publjcation.}) = e m e e e - e T .

COMHRRTS:

Or Total Fundi{:‘.mount:

Amount

Investigations of sound absorber wall linings in a flow duct facility,
(5ituutc:d st NGTE Pyestock, Haents, Eng‘lnnd). These experimental

investipations cover single loyer and double layer liners,

bulk aebsorbers

and some proprietary panels basically in a rectangular duct, Effect of
discontinuities in the lining type, and area changes in the duct are
being investigated, fore recent projects cover ecircular and annular

1fned ducts, and splitters,
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Mreraft Other
Unired Kingdom

Project Title: Inttial Studies of the Response and Acoustic Fatigue Nehavlours of Tlcanicm

Development Structure

Performing Organization Name & Address: i Spongoring Organization Name & Address:
Bricish Adircraft Corporation Ltd.
Commereial Alrcraft Division
lropklands Hoad

Weybridge, Surrey KT'13 0SF
United Xingdom

Principal Investigator(s): Typa of Research Program:

Fundamental
Developrnent {Component or System)
Demonstration (Experimental, Prototype, or

Production)

Start Dace: Completion Date: __. Measurement Methodology

Estimated

Actual __ Funding:

Year Amount

Project Summary: [Briefly describe the 1976 (actual):
goals, approach, expected or actual results, | 1977 (budget):
report(a) generated and the date(a) of 1978 {forecast):
publication.) | e e mmm e e m e == R R

In future aireraft and space vehleles, certain areas of the structure will be subjected to

high noise lovadings. Application of structures constructed of titanium have been suggested

for use in such areas, It is proposed that firat asseasments of the fatigue resfstance

of titanjum structurcs be carried out on specimens manufactured for a current R and D programme,
It 18 envisaged that typical response and fatigue behaviour be observed From siren and coupon
fests and the results correlated with a theoretical study.

Tranacribed from the origipal.
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Alrerait Other
West Germany

Project Title: Inveatigntion of Nolse Protection Zones According to the Avintion Nolse
Protection Act of March 3, 1971.

Performing Organization Name & Address:

Max-Plapck Inatitute for Jet Research
Boetefngerscr, 6-8

Goeteingen

West Germany

Sponsoring Organization Name & Address:

Principal Investigator(a):

Dr, Klaus Matschat

Type of Resenrch Program:

Fundamental

Development (Component or System)
Demopstration {Experimental, Prototype,
Production)

Complation bDate!

Estimated pap, 31,.1976

Actual _

Start Date:

Aug. 1, 1971

Projuct Summary: {Briefly desceibe the
goala, approach, expected or actual results,
report (5) generated and the date(s) of
publicatien.)

x. Measurement Methodology

aor

Funding:
Year Anount
1976 {actual):
1977 (budget):
1978 (forecast):

Or Total Funding Amount:

COMMENTS:

- e o om e e ot ot om om T oM omom M o om o o= ke om = e

Plan: Determinatlon of the nolse protection areas according to the Aviatien Noise Protection Acc
of 3-30-71. Development of the method according to which the noise protection zone defined in

par. 2 of the aircraft noise law is to be determined,

(a) development of a questlonnaire for

prognoais of the foresceable £light operations at an airport ("data determination system of the");
(b) development of the method according to which the curves of the constant equivalent noise
levels are determined in the vicinity of the airport (“instructions for calculation azb');
(c) carrying out the noise protection zone determinations for the airports of the Federal

Republic of Germany.

Translated and trapseribed frow the original German,
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Arerale Ocher
Abbrevioted Listings

Norway. Primary Noise Generating Mechandsms. Sintef, The Laboratory of
Acousties, ELAR, Uplvesitetet I Trandhefm, 7034 Trondheim, Norway.

Jonuary 1, 1975, Decniled studies of aevoncoustic noise generating mechaniams.
Classlfication and identification of primary noise pencerating mechanisms,

United Kingdom. Two=Stream Mixing Noise: Similarlty Considerations.
Southampton University, lestitute of Seund and Vibratlon Research, Southampton
509 5NH, United Kinpdom. C. L. Merfey.

United Kingdom. Aerodynamic Noise Theory: Boundary Effects in Non-Uniform

Flowa. Southampton Unlversicy, Ilnstitute of Sound and Vibration Research,
Southampton S09 5NH, inited Kingdom. C. J. Morfey, Publication - "Aerodynamic
sound from non-uniform flows with boundaries.” C, L, Morfey 19746 Proceedings.
14th Int. Congress on Theoretical and Applied Mechanics, Delfe. Paper 249,

United Kingdom. Investipation of the Trade~Off Effect of Aircraft Noise and

Number. University of Southampten, Institute of Seund and Vibration Research,
Southampton S09 5NH, United Kingdom,

United Kingdom, Development of Momentum Potentisl Theory for Fluctuating
fluid Flows, Southampton University, Institute of Sound and Vibration Research,
Southampton 509 5NH, United Kingdom. P. E. Doak,

Uniced Kingdom. Work on Compliance with Amnex 16 ICAQ Standards (Noise
Certification Levels). Dept. of Trade, London, United Eingdem. 1977,

tnited Kingdom. Laser Velocimeter Memsurements in Subsonic and Supersonic
Jets {Co-operative Work with Lockheed-Georgia Company). Southamptan

Univeraiecy, lnstitute of Sound & Vibratien Research, Southampton 503 5K8H,
United Kingdom. J. C, Lau, P, J, Morris, M. J. Jisher, Publication
"Noise measurements in a free-jet flight simulatien facility: shear layer
refraction and facility-te-flight corrections.” C. L. Morfey and B. J.
Tester 1976 ATAA Paper No. 76-531.
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CTOL {Subsonic)
See Also Pages:
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£T01, (Subkonic)
Yecherlands

). *
Projece Ticle: Collection of Data Concerning Nolse Ilindrance Caleulatlons and the Contrel in

the Performance of Flight Procedures

Performing Organization Name & Address: Sponsoring Orpanization Name 5 Address:
Natiopal Lucht~ en Raimtevaartlaberatorlum
Anthony Fokkerwep 2
Amsterdam 1017
Netherlanda
Yrineipal Investigator(s): Type of Resecarch Frogram:
—_ Fundamental
Development (Component or System)
Demonstratinn (Experimental, Prototype, or
Preduction]
Start Date: Completion Dates Measurement Methodology
Estimated 1980
1976 Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 (actuval): ¢125,000 F§25,300
goals, approach, expected or actual tesulea, | 1977 (budget): 550-000 F} Slé.igg
report(s) generated and the date(s) af for gr): (30,000 F)  §10,i2
publicacion,} _}_3}5_ (- -qﬁﬂ_ .). {30,000 By 510,120
QEFQOtal Fundingtzgdeggzy) 310,120
COMMENTS : :
|

Explanatlon: As in the preceding year, In 1976 the NLR shall make uge of a L4/5 radar made
avellable by the Royal Alr Force in ovder to ascertain alrcraft starting and landing at
Schiphel,

As expected, the measurement of runways in or afrer 1976 was carried out with something else
than the now copventional L4/5 radar, seelng this is ne longer available,

Translated and transcribed from the original Dutch,
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CTOL (Subsoenic)
Netherlands

Projeoct Title: " -
i ie Secting Up Long Term Prognoges Concernihyg Nelse Production of CTOL Alreraft

and Study of Low Noise Flight Procedures

Performing Organization MName & Addrass: Sponsoring Organization Name & Addreas:

National Lucht= on Rublmtevaartlaboratorium
Anthony Fakkerwep 2

Mmsterdam 1017

Netherlands

Prineipal Invescigator(s): Type of Research Prograz:

Fundamental

Develogment (Component ov Syscem)
Demonstratinn (Eiperimental, Protoeype, or
Production)

Start Date: Complecion Date:

Heasurement Methodol
Estimated 1930 odology

1976 Acrual Funding:
: Year Amount

Project Summary: {(Briefly deseribe the 1976 factual): (60,000 F) 512,144

goals, appreach, expected or actuai results, 1977 (budget): (70,000 F} $1"a:.168

tepore(s) generated and the date(s) of 1978 (forecast): (80,000 F)  §14,192

publicacion,) Jggg- -ali.- --{90-.000-1" - i Zla o
1 " (100,000 F} %0,-40 ===-
_1:991_ _ “_ (110,000 F) 522,264
COMMENTS: o

The activities begun in 1975 in the framework of this study are to be continued {n 1976. These
netivitles can he described as follows:

- study of the influence of alrcralt design parameters on the nolse production ol airplanes,

- dndication of the most probable development of new alreraft types,

-~ follewing of technical developments which are directed st the modification of existing
aircraft types (retrofit),

=~ the study of nolse requircments; present day as well as recent concepts,

The named activitles are to be curried out with the accompaniment of a Steering Group in which j
different Netherlands concerned ovganizations take part. !

It is probable that this study will extend over a number of years, also in connection with
the adaptation of results on the basis of new data and insights,

In connection with the study carried out in 1975 concerning the reduction of the noise level
of aircraft heard on the ground by "low-power low drag" procedures, the nolse agpects of
other flight procedurea were studied, such as "reduced flap setting' during approach,

Translated and tranacribed from the original Dutch.
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CTOL (Subsonic)
United Kingdom

Project Titled

A Paritor Study of the Effectn of Approxeh Procedurea on loise

(Lockhoed L~1071 and DA€ 3-11 Adreraft)

Performing Organdzation Name & Address;

Dritioh Adrwoys Furopean Division
Londen (Honthrow) Afrport
flounslow; Kiddlupox TW6 210

Sponcaring Orgonizatdon Name & Addrose:

Procurament Exeeutive, Miniatry of Defence
John Adam Sirect, London WC2N 618

Princdpal Invastigater(n):

R K Chowns
Prinoipal loice Engineer

Conpletion Date:
Estimaved _

Actunl  June 4¢ Q_jﬁ—_

Start Date:

Troject Summavy: (Briefly describe the
gools, approach, expected or actual results,
reporefs) pencrated and the date(s) of
publication.)

Type of Rescarch l'r_o;;mm:

X Tumdamental

. Doevelopment (Component ar Systen)

— Demonsiration (Experimental, Prototype, or
Troduction)

_X_ Measurement Methodology

Funding:
Year Apount
1476 (actuzl):
1477 {hudjerd:
1478 {forecast):

In thin second gtudy of the effect ¢f approach provedures on community
notoo, the original examination of the Trident 3 han been extonded to
include the L=1011 and tho BAC 1=11 aircrafts

Rocommendutiony are made for further work in ropard te performance
marginn and to the method of apsessment used and for a gtudy of the
implications, in torms of flight control oystom responss and aircraft
handling, of stecpar than 1% approach paths.

JIF/8 /o060
Teohrical Mote Nr P/690

June 1976
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cTol (Subsonic)
Netherlands

Project Title:
4 Study of the Adeptlon Posslbilities of Flight Procedures Favorable from a

Nolse Prevention Viewpoine for Certain Aviation Terrain

Performing Organization Nume & Addross: Sponsering Organdzation Name & Address:
Royal Aviation Service Interdepartmental Commissfon fer Reducing Noise
Amaterdam, Netherlands aver Alv Traff{c¢ Houtes

trincipal Investigator(s): Type of Research Proprom:

Fundamental

—x. Development (Component or System)
_x. Bemonstration (Experimental, Frototype, or
Productiom)
Stort Date: Completion Dale: —___ Measurement ethodalogy
Estimated

1976 est. Actwal __ Fundfng: -
Year Amount

Project Summary: [Briefly describe the 1976 (actual): T

gouls, approach, expected or wctual results, | 1977 (budpet):

report(s) genvrated and the date(s) of 1978 (forecast):

publiecarion.) e e e e = me e . m - — - -

Dr Total Funding Amount:

COMMENTS:

In the study, we arc dealing with obtaining more insight into the possibilitries of 2~aegment

approach, nolsé-abatement stort procedures, nolse-routlng and the like. Attention must be paid
to the practical pessibilities from the standpoint of [light safety, air traffic control, eoper-
atiopal-economlc results and the working ocut of local noise pollution problems. The study alse
serves to gain insight inte the instrumentation problems belonging thereto, including costs.

tTranslated and transeribed from the eriginal Dutch,
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CTOL (Subsonie)
Netherlands

Project Title! geudy into che Possibilitles and Reaults of Cambatting Certaln Types
of Kolse from the Duteh Air Fleet

Performing Organization Nume & Address:

Royal Alreraft Service
Amsterdam, Netherlands

Sponsoring Orpanization Name & Address:

Interdeparemental Commission for Reducing Noilge
over Alr Traffic Routes

Principal Investigator(s):

Typo

| k]

of Researcl Program:

Fundamoental

Development {Component or System)
Pemonstration (Experimental, Prototype, or
Productian)

Measurement Methodolopy

Start Date: Conpletion Dated
Eatimated
1976 est, Actual

Project Summary: (Briefly describe the
goals, appreach, expected or actual results,
report(s) genperated and the date(s) of
publication.)

Year
1976
1977
1978

Funding:
Amount
(actual):
(budpet):
{forecast);

COMMENTS:

This study aims at coming up with operationally useable data concerning the possible applicacion
of noise abatement modifications on the DC-8 and DC=9 aircraft In connection with measurea to be

taken abroad,

In particular, insight is to be pained into the technfeal aspects, the influence of exploitation,

cost and finoncing possibilities of the ve-fitting, time it takes to carry this ocut and the

resules of the nelae pollution of Schiphol.

Transcribed and translated from the original Dutch.
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CTOL (Subsonie)
United Kinpdom

Projcet Title!
Operational Noise Abatement

Performing Organization Name & Address:

Dept. of Trade
london, United Kinpdom

Sponsering Organization Hame & Addresa:

Princtpal Investigator(s):

Type of Rescarch Program:

Fundamental
Development (Component or System)
Demaonstration (Expacimental, Prototyps, or

Il

Production)
Starr Date: Completion Datve: — Measuremenr Methodology
Estimated
1977 Actual Funding:
Year Amount

Project Summary: (Briefly deseribe the
goals, approach, expected or ectuzl results,
reporr(s) generated and the date(s) of
publicacion.)

1976 (actual):
1977 (budget):
1978 (forecast):

COMMENTS :

Noige abatement procedures {such a8 managed drag, two-segment appreach, ete.)

Jight operationa;:

! wght jet restrictions, runway alterpations, night diasturbance levels, etc.

Transcribed from the original,
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CT0l (Subsonle}
West Germany

Project Ticle:

Flight Nofse Abatement by Flight-Mechanlcal Medns and By Adrplane Design

Performing Qrganirzation Nume & Addross:
Institute for Flight Technology
Darmstadt, Petersenstr, 18

West Germany

Spensoring Organilzation Name & Address:
Goerman Wesenrch Seciety

Principal} Ipvescigator{s):

Invest, Dipl. -Ing, Volker Nitsche

Conpletion Date:
Estimated

Stare Date:

Type of Research Program:

Fundamental
Davelopment (Component or Systen)
Demonstration (Experimental, Prototype, or

Production)
Measurement Methedology

Actual __

Project Summary: (Briefly deseribe che
goals, approach, expected or actual results,
teport(s) generataed and the date(s) of
publication,)

Funding:
Year Amount
1576 {actual):
1977 {budget):
1978 {(forecast):

Or Total Funding Amount:

I T R T T . T R T

COMMENTS:

The aim 1s to demonstrate in 4 comprehenglve manner the possibility of noilse obatement by
ateeper takeoff and landing flight patha. For this purpose, the nolse level is examined
for the various technically feasible flight paths within che spectrum of future airplane
ptopulelen categories, Individual flight pacterns are thoroughly tested for feasibilicy
in a flight simulator with visual simulation to ascertain the limits of possibllity, taking

inte account the stresses exerted on the pilot.

Translated and transeribed from the original German,
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SYSTEMS DEMONSTRATION, PROPULSION
DEMONSTRATION, AND SYSTEMS STUDIES

CTOL {Supersonic)

See Also Paget
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CTOL {Supersonic)
West Germany

I'roject Title;

Lift-Related Senic Boom of Adrplanes

Performing Organization Name & Addraess:
Institute for Fluid Dynamics of the DFVLR
Goettingen, Bunsenacr. 10

West Germany

Sponsoring Organization NHame & Addrcss:

Federzl Minister Eor Research and Technology
Federal Defense Minister

Principal Ipvesrigator(s):
SUN

Conmplecion Date:

Estimated _ n,. 37 1977
Actual

Scart Date:
Jan. 1, 1572

Type of Reseavch Program:

Fundamental

Development {Component or System)
Demonstration (Experimental, Prototype, or
Production)

Measurement Methodology

Project Summary: [Briefly describe the
gouals, approach, expected or actual resulta,
report(s) generated and the date(s) of
publicatdon,)

Year

1976

1977
1978

Funding:
Amount
{actual):
(budget):
{foreccast):
(300,000 DM)

COMMENTS:

Theoretical study of the pressure distribution (boom distribution) caused by o supersonic
plane and investigation of the possibility for a boom-adjusted design for supersonic airplanes.

Translated and tranecribed from the original German.
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SYSTEMS DEMONSTRATION, PROPULSION
DEMONSTRATION, AND SYSTEMS STUDIES

ROTORCRAFT/VTOL

See Also Pages:
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Rotorcraft/VTOL
West Germany

Project Title: Flight Mechanical Studles Concerning the Problem of Steep Flight Paths for VTOL
Alrplancs with Best Nolse Charscteristics

Performing Organization Name & Addrass;

Institute for Flight Technology of Darmstadc
Technical Inatirute

Darmatadt, letersenscr. 18

West Germany

Spensoring Organization Name & Address!

German Research Society

Principal Investigator(s):
Dipl, -1ng Volker Nitsche

Start Date: Completdon Date:
Estimated
Hay 1, 1970 Actual

Type

of Resecarch Program:

Fundamental

Development (Component or Syscen)

Demonstratien (Experimental, Prototype, or
Production)
Measurement Methodology

Project Summayy: [(Briefly describe the
goals, approach, expected or actual results,
report (s) generated and the date(s) of
publicarion,}

Year
1976

R R T T T T T T T T S

Funding:
Amountr

(actual):
1977 (budget):
1978 (forecast):

COMMENTS::

In this project, optimum takeoff and landing flight paths are computed for typical VIOL planes

by varying the maximum takeoff thrust. The required flight time and fuel consumption
are determined. The effect of the varlous takeoff and launching flight paths and of the thrust

as well as of atmospherie conditions on the shape and size of the nolse acreening area around

a VTOL Landing fleld wich a given yearly traffic volume.

The boundary of the area is determined

within which the flight noise exceeds the limits set by the German laws for the protection

against flight noise. In contrast, calculation is made for an expanded definition of the

nofse proteccion area by using larger values for the noise coefficient.

Translated and transcribed from the original German,
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Rotorcraft/VTOL
United Kingdom

Project Title:
llelicopter Nolse Studles

Performing Organization Nome & Address: Sponsoring Organizacion Name & Address:

Departwent of 1rade
London W.C. 2
Iniced Kingdom

Prineipal Invescigator(s}): Type of Rasearch Frogram:

Fundamental
Development {Component or System)
Demonscration {Experimental, Prototype, or

|

Production)

Start Date: Completion Dale: . Measurement Methodology

Estimaced

Actual _ Funding:

Yoar Amngunt

Projeat Summary: (Briefly describe che 1976 (actuwal):
geals, approach, expected or actual results, 1977 {(budget):
reporh(s) generated and the date(s} of 1978 (forecast):
publication.) - e m e m . m—— o — = = - -— -

Or Total Funding Ameunt:

COMMENTS: i
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Ratoreraft/VTOlL
West Germany

Project Titlae:
Flight Path of VFOL Alrplanes

for Optimum Nelse DPattern

Performing Crganization Nume & Addross:
Institute for Aviation

Mechanics of the DFVLR

Braunschwelp,

Flughafen, West Germany

Sponsoring Organlzation Hame & Address:

Federal Minister for Research and Technology
Federal Defense Minister

Principal Investigator(s):

Dr. -Ing, Wilheln

Start Date:
Sept. 1, 1971

Complecion Date:
Estimated

Type of Research Program:

Fundamental

Develapment (Companent or System)
Demonstracion (Experimental, Prototype, or
Production}

Messurement Methodology

Actual __ Dec. 31, 1977

Project Summary: (Briefly degeribe the
goals, approach, expected or actuwal resules,
raporc(s) generated and the date(s) of
publication.)

Funding:
Year Ampunt
1976 (actual):
1977 {budget):
1978 (forecast):

Dr Total Fupnding Amount:

L e L A o m omm A me o w owm e o=

COMMENTS:

Noise abatement for short and vertical cakeoff planes. Research on steep landing approach
in the intereat of noilse abatement for traditional airplanes; effecc of parameters; new

plloting techniques, such as upthrust piloting.

Flight tests wich variable-configuration

plane hfb-320 s-1; simulated flights; problems of flight characteriseics.

Translated and transcribed from the original Cerman.
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SYSTEMS DEMONSTRATION, PROPULSION
DEMONSTRATION, AND SYSTEMS STUDIES
GENERAL AVIATION

See Also Pages:
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General Aviaclon
Netherlands

Trejoct Title: Supplementary Study Lnto Requirements, Viewpolnts on Nelse Prevention and
Noise Production, the Equipping and Use of Clvil Aircraft at Present Not
Falling undcr Interpacional Nofse Certification

Performing Organization lisme & Addressa:

Royal Alrcrafct Service
Amsterdam, MNetherlands

Sponsording Organization Hame & Address:

Interdepartmental Commission for Reducdng Nolse

over Alr Traff{ic Routes

Principal Investigater(s):

Type of Research Program:

Fundamental

_x. Mevelapment (Component or System}

Troductiun)

lemanstration (Experimental, Prototype, er

Start Date: Conpletion Date: __ MNeasurement Methodology
Estimated
1976 est. Actual A Fupding:
Year Amouot

Project Summary:

{8riefly desceibe the
goals, approach, expected or actual reswlts,

report(s) generated and the date(s) of

publication,)

1976 (actual):
1977 (budper}:
1978 (foreccast):

Or Total Funding Amount:

COMMENTS

In this special genernl aviation atudy, which also concerns helicoprers, we are dealing with an
inventory of the state of aviation technology to be expected In the near future and today in the
area of noise combatting, the regulations to be set up In the near future, the possibilities of
achieving a lower noise preduction by means of noise-damping equipment ond the consequences of

this for Dutch general aviatien.

It also deserver to be studied in this connecelon how noise pollution from this form of flLight
can be reduced by setting special rules of use, especinlly with regard to advertising flighte

and aport flights,

Transcribed and translated from the original Dutch.
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General Aviation
Netherlands

Project Title: geudy of the Adoption Possihilitles of Noise Limiting Regulations for Civilisn

Mreraft and the Influence ofy Nodise Pollution

Performing Organization Name & Address:

Royal Aviation Service
Amaterdam, Netherlands

Sponsoring Organization Name & Address:

Interdepartmentnl Commisafon for Reducing Nolse

over Alr Tralfic Routes

Principal Investipator(s}:

Start Date:

1976 esr,

Completion Date:
Eatimated

Type of Research Program:?

Fundamental

Production)

Develapment (Component or Systom)
Dumonstration (Experimental, Prototype, or

Measurement Methodology

Actual ___

raject Summary: (Briefly describe the

gouls, approach, expected or uctual results,

report(s) generated and the date(s) of

publieation.)

This investigation includes n closer study of the adaption of regulations including time
restrictions for certaln noisy cypes of alrcraft, rules for flight imstruction and practical
Attention must be patd to the practical possibilities

flights, sport aviation and the like.
from the viewpeint of flight safety, air traffic control, the operational-economic consequences

Funding:
1976 (actual):
1977 (hudget):
1978 (forecant):

e m om m oae  owr owm = =

Or Total Yunding Amount:

e

COMMENTS ;

and working out local noise pollution problems.

Translated and transcribed from the orlginal Dutch.
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Propulsion Noise

Noise Reduction in Axial Blowers.
Study of Axial Flew Fan Aecroacoustics,
DENMARK

Measurement Methodology

Movable Monitoring System, Verification of Calculation Method.
Guidelines on the Calculation and Evaluation of Air Traffle Noise.
NETHERLANDS

Propulgion Noise

Study of the Possibilities of Aviation~Technical Innovations
to Reduce the Noise Emission of Aircraft.

Study into the Possibilities and Consequences of Noise-Damping
and Protective Devices for Ground Hun-up.

Noise Prediction Technology

Studies Iovolving the Zoning Legislation and Developing
a Computer Model.

Measurement Methodelogy

Working Up and Analysis of Noise Measuring Recordings,
Measurements on Runways.

Preventing Noise Caused By Alrcraft.

Development of a Standard Measuring Procedure for Alrcraft Noise.
Study of the Design of a Nolse Guard Systenm,

Development of a Standard Calculation Mathod for Noise
Pollution Caused by Alrplanes.
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NETHERLANDS (Continued)

Architeceural Studies

Study of the Anticipated Measurss in which Use 15 to be Made
of Noise-Reducing Equipment in Nolse Zones as well as the
Optimal Presentation of Equipment Regulation, 108

Inventory Study into the Possibilities of Protecting
Residences and Other Sound-Sensitive Buildings by means
of Nolse-pverting Equipment. 109

Taest Study on the Use of Nolse Resisting Equipment aon
Residences Counteracting Adrcraft Noise. 110

Study into the Possibilitles of Saving on Energy Consumption
for Heating Purposes and Fuel Costs in Residences Insulated
Mgainst Alreraft Nolse, 11}

Alrcraft Other
Studlies Concerning Zoning Legislation. . 115

Study of the Actual Noise Pollution Due to Alrplanes at
the Level of the Land. 119

Study of the Financlal Evaluation of Nolse Obstacles as a
Result of Air Traffic. 120

Study into the Relationship Between Noise Pollution and
Obstacles in the Vicinity of Military Alrcraft Bases
and Small Alrports. 121

Supplementary Investigation of the Sound Emission of Civil
Alrcraft Types over Accessible Dutch Aviation Terrain. 122

Study of the Possibile Results and the Needad Data Concerning
the Recesslty of Zoning around Aviatlon Terrain, for which
the Use of Aircraft with Turbine Jet Engines is Ruled Qut
(Smaller Alrports). 123

Study of the Posaibilities of Zoning Aviation Terrain Which

Does Hot Lie on Duteh Territory, but Which Is Located on
Territory Under Dutch Influence, 124
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NETHERLANDS (Continucd)

CTOL gSubsonic2

Collection of Data Concerning Noise Hindrance Caleulations and
the Control in the Performance of Flight Procedures.

Setting Up Long Term Prognoses Concerning Nolae Production of
CTOL Areraft and Study of Low Noilse Flight Procedures.

Study of the Adoptlon Possibilities of Flight Procedures
Favorable from a Noise Prevention Viewpoint for Certain
Aviacion Terrain.

Study into the Possibilities and Results of Combating Certain
Types of Noise from the Dutch Afr Fleet,

Ceneral Aviation

Supplementary Study into Requirements, Vlewpeints on Neise
Prevention and Nolse Production, the Equipping and Use of
Civi} Aircraft ac Present Not Fallipg under International
Noise Certification.

Study of the Adoption Possibilities of Nolse Limiting
Regulations for Civilian Aircraft and the Influence of
Noise Pollution.

NORTHERN IRELAND

Noise Spectra for the Environs of Belfast Alrport.

NORWAY,

Alrcraft Other

Primaty Noise Generating Mechanisms.

SWEDEN

Alrcraft Other

Development of Sonic Boom Carpets for Single and Twin Engined
Propeller Aircraft.

(Joint Committee for Establishment of a Nolse Disturbance
Zone Arvound Arlanda Airport)
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UNITED KINGDOM
Propulsion Noise
Jer Noise Control,

Noise Radiated by Ducted Fans.
Neise Radiation by Retacing Blading

Preliminary Study of the Forward Speed Effects of
Turbomachinery Tones.

Adrcraft Engine Noise.

Alrcraft Engine Noise,

Jet Noilse Souwrce Lecation,

Untitled project on jet noise mechanisms
Alrcraft Engine Noise.

Alreraft Powerplant Noise Research.
Adreraft Engine Noise.

Alrcrafe Engine Neise.

Alrcraft Engine Noise.

Aircraft Engine Noiae.

Turbulence Measurements in Connection with Jet Noise
Source Location Work.

Forward Flight Effects on Jat Noise {Co~operative Work
with Lockheed-Georgia Company)

Retrofit-Aircraft,
Research on Quieting Engines and Air Frames,

The Role of Flow~Acoustic Interaction Effects in Jet
Noige.

Rotor Noise

Theoretical Studies and High Speed Flight Testa,

24
25
26
il
32
33
34
35
36
37
»
40
42

42

42

42
42
42

43

47
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INITE KINGDOM (Continued)

Hellcopter Noise Control.

Unticled project on helicopter noise.
Interior Noise

Vibration Transmiasion Paths Study.

Noise and Vibration Survey During Flighe,

Helicopter Cabin Neise Laboratory Evaluation of
Vibrating Panel Treatmenta.

Internal Noise Study on Rotor Rig.

Internal Noise Study=Noise Vibration Manitoring on
Gearbox Rigs,

Alrframe Noise

Unticled project on airframe nolse shielding.
Untitled project on airframe noise shielding.
Untitled project on airframe noise,

Untitled preoject on airframe noise shiclding.

Vortex Refraction.

Structural Responsce Under Turbulent Flow Exclitatilons.
Untitled project on jet-surface interactions.
Jet/Surface Inceraction Noise.

Turbulent Dissipation as a Source of Sound.

Noilse Prediction Technology

The Effect of Forward Speed on Jet Noise.
Alrcraft Engine Noige.
Untitled project on acale model simulator.

Alrcraft Engine Noise.
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UNITED KINGDOM (Continued)

Mreraft Enpine Noise. 78
Coherent Structure In Jet Turbulenco. 79
Jet Noise Prediction from Inviscid Flow Models. 80

Atmospheric FPropagation and Ground Effecta

Propagation of Sound in the Atmesphere. 83

Measurement Methodolopy

Alrcraft Noise Measurement Programme. 93
Development of Closed Working Section Anechoic Wind Tunnel. 94
Effects ol Microphone Helght on Adireraft Noise Measurements. 99
National Calibration Standards for Scund Pressure and Noise

Megsurement. 100
Unticled project on nodse ecertification. 101
Untitled project on anechoic wind tunncl tests. 102
Untitled project on anecheic wind tunnel tests. 103
Architectural Studies
Active Damping Methods for Plates and Framed Structures. 107
Alrcraft Other
Assessment of the Effccts of Multimodal Response on Fotigue

Life, 126
Alreraft Engine Neise. 127
Initial Studies of the Iteaponse and Acoustic Fatiguc

Behaviours of Titanium Development Structure. 128 .
Two-Stream Mixing Noise: Similarity Considernt&ons. 130

. Aerodynamic Noise Theory: Boundary Effects in
Non=-Uniform Flows. 130
. Investigntion of the Trade-0ff Effect of Alrcraft Noise 130

and Number.

162
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UNITED KINGDOM (Continued)

Development of Momentum Potentlal Theory for Fluctuating
Fluid Flows. 130

Work on Cempliance with Annex 16 ICAO Standards {Noisc
Certification Levels. 130

Laser Velocimeter Measurements in Subsonic and Supersonic
Jets (Co-operative Work with Lockheed-Georgia Company). 130

CTOL (Subsonic)

A Further Study of the Effects of Approach Procedures on

Noise (Lockheed L~1011 and BAC 1-11 Aircraft). 135
. Operational Noise Abatement. 138
? Helicopter Nolse Studies. 148
: WEST GERMANY

; Propulsion Noise
Study of the Distribution of Sound Sources in Turbulent

: Gas Jets. 27
E Noise Formation and Noise Reduction for Turbine Stages with

i Cool Air Directed onto the Turbine Guide Blades. 28
; Reduction of Propulsion Noise 41
75 Study and Reduction of Noise Sencration by Engine Components 43

' Research on Noise Generatlon by Encased Propellers as a
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