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PREFACE

Method of Data Collection

The information was collected by means of inquiries to foreign

noisae contacts, both individuals and organizations. The contacts were queried

sbout thaeir research activicies and the names of ocher individuals or organizactions

that they wara aware of who might be involved in partinent noisae research.
Theae refarrals ware then contacted to ascertain cheir research eiforts.
addition, inquiries weres made at the Ninth Incernational Congress on
Acoustics, July 1977, in Madrid, Spain. In total, approximactely 1300
raquaests were made, The foreign researchers were askad to respond with
information on their noise ghatamenc research projects that have been
compleced since January 1976, are in progress, or are planned., They ware
asked to respond with information about research projects that deal with:

] Adviation noise scurce contrel techuology

e Surface transportation noise source contrel technology

@ Machinery and construction equipment noise source
control techpology

a Heasuranent methedology

-] Syatems research for noise abatement
The lattar two categories include projects not spacifically clasaifiable
under aviation, surface tramaportation, or Machinery and canatructicn
equipmant, '"Systams Tesearch" includes path modification projects such as
noise barriers and operaticnal techniques such as modification of traffic

flows.

in



From these contacts, 116 Alrexaft Noise Abatement Research Projects were

identified,

Handling of Data

1o retain reporting accuracy, where possible, the original responases
vere included in the zeport. In the case of foreign language reports, or daca
not in our format, the information was translated and/or transcribed to a
unified format and {3 identified as having been so treated, Some researchers
described their projects to us in a very limiced fashion. Theresfore, these
projects, when listed in this report, show very fragmentarv data elemepts. Wa
did not try te augment these responses, but simply transcribed them verbatinm

in an abbreviated format at the end of each topical seccion.

Any funding data that was noc reported in U. S. dollars has been
convarced and the reporcs show both the reported forelgn currency figures
in parentheses and the converted U, S. dollars figures. Below is che table

of exchange rates used:

Exchange Rates as of Tuesday, Jute 21, 1977
{Source; The Wall Street Journal)

Argentina-Peso = Q,00281 US Dollar
Australia-Dollar = 1,1100 US Dollar .
Belgium-Franc = 0.027715 US Dellar f
Canada~Dollar = 0,9428 US Dollar
Denmark~Krone = 0.164%9 US Dollar

.
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Finland-Harkha
France-Franc
Japan=-Yen
Netherlands=-Franc
Northern Ireland-Pound
Norway-Krone
Poland-Zlaoty
Portugal-Escudo
Scotland-Pound
Swaden-Krona
Swiczarland=-Fraac
United Kingdom=Found

Heat Germany-Mark

Completeness and Accuracy of Information

= (.2450 US Dellar
= (0.2024 US Dollar
= (.,003671 US Dellar
= 0.2024 US Dollar
= 1.7196 US Dollar
= (0,1884 U5 Dollar
= (.0502 US Dollar
= (,02590 US Dollar
= 1,719 US Dollar
- (,2253 US Dollar
= {43997 US Dollar
= 1.7196 US Dollar

= 0,4240 YS Dollar

Countries or Intarnational Organizations Where Researchers YWere Contacted

Argentina
Australia
Austria
Belgium
Bulgaria
Canada
Czachoslovakia
Depmark
Finland
France

Eaat Garmany
Heat Gaermany
Graccs
Hungary

International Civil Aviation

Organizacion

Ireland

International Sctandards
Organization

Iarael

Italy

Japan

Lusembourg

North Atlantic Treaty Organization

Netherlands

New Zealand

Notway

Organization for Ecomomie Cooperation
and Developtient

Paland

Portugal

Rumania

South Africa

Spain

Sweden

Switzerland

United Kingdom

United Nations

Yugoslovia

Union of Soviet Socialist
Republics



In some of these countries we did not receive large numbars of
responsed. This does not prove conclusively that little or no resaarch

iz being carried out in these countvies. In some cases, we probably paver
identified the proper contacts, However, it 1s more likely that g low
response rate 1s an indication that in these areas research is not widespread,
with one axception-—the USSR, whare it is certain that research is baing
conducted but no response was forthcoming to our inguirles.

While it is impoasible fo be sure of the accuracy of the reportad
data, i1t 13 likaly to he accurate because the data vas mostly provided by
the reasgrchers themselvas, not second or third hand. There i3 3 wide
variation in the amount of information reported per project. This probably
raflocts the varying amounts of time that researchers had available to
raspond to our inquiries,

The dollar figures given for the research efforts should not be
taken toe literally because they paint an oversimplifed piccure., The
buying power of a fixed amount of dollars can vary from country to country
due to fluctuaring foreign exchange ratea, There are also diffarances
batweon countries in calculating costs of a project, for example, iaclusicn
of overhead ratas, The mest important factor when considering the funding
data is that it is available for only a fracticn of the reported projects.
Thia overshadows any other qualifying factors, It 13 felt that becuuse

of these factors, the tatal funding figures underestimate the total committed

resourcas, buf to an unknown degree.
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INTRODUCTICN

Purposaa of the Raport

This i3 one of three raports which summarize foreign
noise abatamsnt resanrch efforts, based on an appralsal carried
out by Informatics Inc for the U, 5. Envircomental Protection
Aguncy, O0ffice of Noilse Abatement and Control, as part of
cheir noise teswarch coordinacion efforts. The United States
Environmental Protection Agency has recoustituted intaragency
noise rescarch panals covaring three areas: aviation, surface
transportation, and machinery and coenstruction equipment. The
purpoae of the panels i3 to assemble a total picture of U. &,
Federally~sponsored nolse abacement research recently com
pletad, in progresa, or planned, and provide racommendationa for
additional ressarch which should be performed to meat the gpals
ambodied in the national noise abatement astrategy. The thres

panel reporta are scheduled for release in aarly 1978.

The three Taports on research abroad are to supple-
ment the information provided in the panel reports by providing
a broad ovarview of the lntarnational research affort underway

in noise abatament and control,



Categorization

For chis report, Afrcraft Nolse Abatement Technology Research,
the prajects were categorized as follows:
Basic Research and Technology
Propulsion Hoise
REotor Noise
Interlor Noise
Alrframe Nolse
Noilse Prediction Technology
Atmospheric Propagation and Ground Effects
Meagurement Methodology
Architectural Studies
Arcrafc Other
Systems Demonstrations, Propulaion Demonscration, and Systems Studics
CTOL*{Subsonlc)
CTOL (Supersonic)
Rotorerafr/VTOL**

General Aviation

* Conventional Take-0ff and Landing
#% Vertical Take-0ff and Landing
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DISCUSSION OF FOREIGN RESEARCH

MAGNTITUDE OF RESEARCH LEFFORT

Reported Research by Country

The following number of projects were reported by country:

United Kingdom 6
Netherlands 26
Weat Germany 1B
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 veported research Is government sponsored. West
Germany is the only country that shows a level of private sponsorship .

that 18 possibly significant.

Type of Research |

The type of research was self-identified for less than half ;
of cthe reported research projects., All of the four types appear to fall
at about the same level of effort, The tnited Kingdom appears to be doing
a silgnificant amount of demomstration work and the Netherlands shows a

significant level of development work,



Types® of Research by Country
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Canada 1
Denmark 2
Netherlands 1 ALl 3 3 13
Northern Ireland 1 1
Horway 1
Sweden 1 1
hited Kingdom 7 1 11 3 45
West Cermany 1 1 L& .
TOTALS 11 13 14 3 19 125 %%

¥is self-reported by investigators who had the epportunity to ¢lassify their

projects using one or more of the categories listed In the table.

**The table sums te more than the total number of projects becpuse some

ptojects were classified as more than one type.

Punding Information

Funding tables are provided on pages

17-19,

They ahow Eunding by

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

for each sub-categery for the same perlod,
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ANALYSIS OF RESEARCH

BASIC RESEARCH AND TECHNOLOGY

Propulsion Noise

A large amount of research in the arca of prepulsion nolge concerns
noise from pets. West German researchers are attempring to determine
the distribuction of sound sourees in turbulent gas jets and the basic
machanlams of jet noise generation by the use of a newly developed
measuring device. Studies in the Uniced Ringdom are ateempting to
locate jet noisc sources, to determine forward flight effects on jet
nolse, and to develop criteria for the desipn of jet engine silencers
based on the structure of jets of differing geometry. Another area of
research effort is noise from fans, blowers, and turbines, Canadian
reaearch efforts have reduced the nolse from rotor/stator Interaction
in an axial blower by staggering the leading edges of the stator vanes,

They have achieved a noise reduction of as much as 15 dBA at the blade

pags frequency, Projects in United Kingdom and West Germany are addressing

basic noise generating mechanisms of ducted fans, turbine blowers, and
compressors, A large number of research projects are being conducted by
Rolls Royce in the United Kingdom. They are concerned with such topics
as rthe silencing of inverted velocity profile cosnnular jets, the study
of coaxial jet nolse, rests of a silencer nozzle cjectar system and an
assessment of in-flipghc and static nolse levels of in-service enginesa,
The National Gas Turbine Establishment in the United Kingdom is also
condueting a large research effort inro airecraft powerplant noise.

They are concerned with the characreristics of coaxisl jet noise, the



effects of {light on exhaust noise, the improvement of methods for the
estimation of broadband noise and interactien tone levels of fans, and
studies of reactive sound absorber propervies, BResearchers in the
Netherlands are looking to engine disposition and engine aerodynamic
desipn for noise reduction and are attempting to reduce ground run up
noise of test aircraft by noise damping and protective devices. Also of
note are projects in the United Kingdom thar are aasesaing the cest,

life upan, and effectiveness of retrofit hush kits and are attempting o
demenstrate the technology for quieting future engines, including quieter

versions of existing epgines,

Rotor Nolse

Reported research in this area 15 confined to the United Kingdom
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 retor and tail rotor noise. West German research
deala 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 arva come from
Westland Hellcopters Ltd. in the United Kingdom, They have focussed on
the gearbox ng the primary source of interior nolse in helicopters, The
research deals with determining the transmission paths of internal

cabin noise in Lynx helicopters from excitation at the gearbox feet,
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Also, an evaluation 1s being made of the noise and vibration transmitted
through acoustically and vibrationally trented and untreated helicopter
panels. Varlous treatments such as damping materials, "lump wall" conecepts,
vibration isolation, conventienal soundproofing materials, constrained

and unconsirained layers, and sandwich constructiens are being conaldered.
The effect on interior noise of coating the gearbox with damping material

is also under study,

Alrframa lolge

A considerable amount of effort is being applied to airframe noise iIn
the United Kingdom. The British have a major program under way to demonstrate
uniform nolse shielding with the aim of a neise raeduccion of up e 6 dBA.
The Royal Adircraft Establishment is developing analytical methods for
prediceing the effecta on noise propagation of noise shlelding by nirbomme
components. They are algo doing wind tunnel model and in-flight research en
wing and flap vertices from VCl0 and lLockheed Tri-Star aircraft. The
Institute of Sound and Vibration Rescarch is looking into jet asurface inter-
action and the sound causing capacity ef the dissipation of curbulence.

Weat German efforts are directed toward frequencles in ultrasonic
radiation that ercounters obstacles, such as wing flaps heing hit by
the blast of airplane propulsion.

Noise Prediction Technolopy

Researchera in the United Kingdom and the Netherlapds are looking
at various nspects of this category. The British are developing rigs to
produce mixing jet noise with a "minimum of contamination” and designing
scale model cngine simulators (ejector-powered nacelleg) to act

as noise sources for shielding and propapgation testa. British efforts



are also divected at doveloping a model to predict noilse [rom Inviscid
flows and a computer model of a starting jet. Efforts in the Netherlands
are underway to develop a computer model that will aid in the development of

zoning around alrports,

Atmogpheric Propagation and Ground Effects

Only cne project was ifdentified in this category. It deals wich
efforts in the United Kingdom ro study noilse propagacion, including
the effects of meterological condltions, ground reflection and
absorption, and non-lincar effects.
Measurement Methodelopy

Regsearchers in many countries, includlng Denmark, the Netherlands,
Northern Ireland, and the United Kingdom, are setting up measurement
systems to menitor nolse around airports of all typesy international,
accondary, small, and military. Other research In Denmark is attempting
to replace the current CNR methad of calculating alr traffic noise
with a system utilizing dBA as 2 measurement unit and considering the
duration of noise emissions. Efferts in the United Kingdom are directed
toward the development and testing of anechole wind tunnels for
testing jet mixing noise, afrframe noise, and vortex refraction
effecta, British researchers are also attempting to provide a
national primary calibration of standard reference microphones and
a national reference service on acoustical measurements. Resenrch
in the Netherlands hopes to develep  standard methods for the
measurement of aircraft noise and to set up a measurement system

on runways to aid in thelr design, placement, and operation.
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Avchitectural Studies

Research in the United Kingdom is looking at the airborne sound
insulation of panels hy active damping. The results show measured
velocity dampings of 40 dBA within the firat three or four cycles
of an {mpulsed plare, They see thelr work us appllcable to alrerafe
as well as frame huildings. Four projects in the Netherlands
sponaared by the Interdevelopmental Commission for Reducing Neise
in Ale Traffic Routes deal with noise fnsulatlon of residences
and buildings from aircyafr noise. They are attempting to survey
the literature, evaluate varlous insuylation materials, and determine
which are useful in different conditions. They are especially
interested in ventilation, thermal,and condensation effects. Their
efforts will also consider a survey into the effectivencas of npise
insulation regulacions. Both existing bulldings and future
construction will be consldered,

Advcraft Other

This catepgory 1s o mixture of many different types of remearch.
A common area of research in the Netherlands, Swedenyand West Cermany
are attempts to develop noise protecrion zenes around borh civilian
and military ailrports. West Cerman researchers are In the process
of compiling a survey of aviation noise related rescarch In West
Cermany and will evaluate the general status of German research in
this area. Efforts in Norway and the United Kingdom are applied
to basic aeroacoustic noise generating mechanlsms guch as two-stream

mixing and boundary effects. Researchers in the United Kingdom



arve also trying to study the acoustical fatigue resistance and response
of titanium in order to assess lts potential as a structural component

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

and twin engined prepeller aireraft,

SYSTEMS DEMONSTRATION, PROPULSION DEMONSTRATION, AND SYSTEMS STUDIES

CTOL (Subsonic)

Reported research in this area came from the Netherlands, West

Germany, and the United Kingdem. A major area of concern is the
modiffeation of flight procedures in order to reduce nolse emissicns.
Procedures under study include low power-low drag flight operations,
reduced flap approaches, two segment approaches, and steeper takeoff
and landing f£light paths. Alse being considered are neise reducing
starting procedures, night time jet restrictions, runway alternations,
and noise routing of aircraft, These methods are belng assessed on the
basis of their noise reducing capacity, flight safetv considerations,
alr traffic contrel consequences. and operational~economic repercussions.
CTOL{Supersonie)

Only one project was identified in this area., It deals with
West German research Into the ppssibilitles of sonic-boom adjusted

designs for supersonlc aircraft,

10
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Rotorcraft/VIOL

Research in this category Is concerned with flight procedures
for VTOL aircraft that will reduce nolse, Various takeoff and landing
flight paths and atmespherlc conditlons are being analyzed in West
Germany in order to determine the size and shape of noise acreening
areas around a VFOL landing field,

Ceneral Aviation

Two projects were reported in this category and both are from
rhe Netherlands, They are atrempting to inventory the state of
general oviation noise abatement technology both at present and in
the near future, look at the repulations to be set up in the near
future, and assess the posaibilicies of reducing nolse by noise damping
equipment. They are studying beneflits of specinl rules of use to
cover concerns such as advertising and aport flights, flight
instructiona, and certain nodlay types of alrcrafc,
SUMMARY

The great majority of reported research falls in the area of
Basic Research and Technolegy. Of the total 116 reported projects,
103 are in this category with enly 13 in che Systems Demonstrations,
Propulsion Domonatration, and Systems Studies area, Within che Basic
Research and Technelagy area, the largest research effort appears to
be in the area of Propulsion Noise (2B projects). Two other categories
with significant levels of effort are Measurement Methodology
(19 projects} and Adrcraft Other (21 projects). All other categories

ghow a much lower level of effort.

11



0f the types of sources considered, general aviation, with two projects,

ig recelving the least attention, Rororeraft and propeller driven alrcraft 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
glgnificant results, or as having no U, S, research counterparts; and
therefore deserve a sscond mentiloning. A project being carried ocut by
the National Research Council of Canada is looking into the rotor/stator
interaction in axial blowers, They have achieved a noise reduction of
15 dBA at the blade pass frequency by astaggering the leading edges of
the stator vanes, A large effort is underway at Rolls Royece Led, In the
Inited Kingdom, They are studying many aspécts of jet noise and are
utilizing theoretical, experimental, and in-flight techniques. The
National Gas Turbine Establishment of the United Kingdom alse haos a
major effort underway to look at aircraft powerplant noise. In che
area of helicopter noise control, Westland Helicopters Ltd., of the
United Kingdom is carring out many projects. They are concerned with
interior noise due to gearbaex vibrations, the effects of forward apeed
on the impulsive content of helicopter noise, and high speed rotor and
tail rotor neise. Another significant Bricish effort is a project by
Hawker Siddeley Aviation Led. that 1is attempting to demonstrate the

realities of airbome noise shielding and is aiming at a 6 dBA reduction.

12
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A significant effort in West Germany is being sponsored by the
German Research Soclety and is considering the frequency spectrum of
ultrasonie radiation which encounters obstacles., This is an dmportant
conaideration when wing flaps are being hit by the blast of airplane
propulsion exhaust. The Max-Planck Inscicute in Weat Cermany is
conducting a questionnaire survey of all aviation noise-related research
in the Federal Republic of Germany., This survey will include an experr
analysis of the general status of German research in this area, The
Institute for Flight Technology of Darmstadt Technical Institute In
West Cermany is conducing a study concerned with optimum takeoff and
landing flight paths fer VTOL planes. They are also attempting to
determine the necessary shape and size of a noilse screenlng orea around
a VIOL landing field based on the yearly traffic volume and differing
atmoapherie conditlens.

Several projects are being asponsored by the Interdevelopmental
Commisaion for Reducing Noise in Air Traffic Routes of the Netherlands.
They are attempting to Insulate residences and other buildings from
alreraft nolse. They are especially Interested in ventilation, thermal,
and condensation effects as they apply to the various neise insulation

materials,

13
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SUMMARY

IN THOUSANDS

AIRCRAFT NOISE R & D FUNDING

*3ome funding for other yenrs included hecause
project extended longer than 1976-1977,

{1

1976-1977 Converted te thousands of U,5. Nollara.
COUNTRY
kS k]
F & &
bl 9 - &
P & & = W
& & g 3 <
v ¥ yoo# o &
b 7 & & & = & t &
& & & & & & © ¥ 58
F & i ) o ~ N % &
CATEGORY : & & o) <
Basic Rese¢arch
and Technology 94 56 265 14 0% 126% 1406% 2591% {30 of 103
Systems Demonstrations,
Propulaion Demonstratiomn,
and Systems Studies 68 127 % 195% 3 of 13
OTALS 94 56 333 14 30% 126% 1533% 2786% {33 of 116

Caaremanat bt



BASIC RESEARCH AND TECHNOLOGY #*Some funding for other years included because
FUNDING IN THOUSANDS projects cxtended longer than 1376-1977.

1976-1977

Converted to thousands of U.S. Dollars.

COUNTRY
o
o
& § 5
% "v" t:-% Q.\ i Q.?
* A5 & & & & o
g 3 & < & & & 7 ¢ '5?
o & F & & oy & & S F
‘ CATEGORY & & ol <P 5 5 & &£ g%
Propulsion Noise 94 66% L12% 272% 4 of 28
- Rotor Noise 338% 433% 771 % Jof 6
-]
Interior Neise 119% 119% 50f 5
rframe Nolse 103 131 % 234% 2 of 10
! Noise Prediction
! Technology 99 45% lab* 20f B
Atmospheric
Propagation and
Ground Iffects 4] 0 of 1
Measurenent
: Mathodology 56 136 14 4% 678% 938* 9 of 17
Architectural
; Studica 1 1 1 of 5
[Alreraft Other 30 30* 52% 112% 4 of 23
TOTALS 94 56 265 14 3o 726* 1406% 1501 % 30 of 103

|
4
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SYSTEMS DEMONSTRATIONS,

PROFULS ION DEMONSTRATION, AKD

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

SYSTEMS STUDIES NOISE R & D FUNDING 1976=-1977,
IN THOUSANDS
1976-1577 Converted to thousands of U,8, Dollars.
COUNTRY .
]
Fod
)
¥ & .}“"q?q
5 &
7 P & Lo
P & & &
£ ‘v b
c,‘} o &5 40"3 &
CATEGORY af & £ X
KCTOL (Subsanie) 68 [1:] 2 of 7
ICTOL (Supersenic) 121x% 127 % 1 of 1
torcerafr (VTOL) 0 of 3
Cenarogl Aviation 0 of 2
[TOTALS 68 127% 195% 3 of 13
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BASIC RESFARCH AND TECHNOLOGY
PROPULSION NOISE
See Also Pages:

64
67
74
75
76
79
80
94
99
103
127
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Propulsion Noise

Ganada

Project Title:

Noise Reduction in axial Blowors
Performing Organduation Namo & Address: Sponsoring Organization Nome¢ & Address:
National Research Couneil Canada
Pivieion of Physics
Ottowa, Canada KIA CR6
Principal Investigator({s): Type of Resenrel Program:

. Fundamcencal

T.F.W. Embleton ___ Development (Compenent or System)
Demonstratinn (Experimental, Provetype, or
Fraduction)

Scart Dave Completion Date: v MHeasurement Methodelogy
Estimatod _
Actual ___ Funding:
Year Amoupt
Project Summary: [Briefly describe the 1976 (actuall}: ($50,000) $47,140,
goals, approach, expected or sctual results, 1977 (budget): (550,000) $47,140,
report(s) generated and the date(a) of 1978 (forccast): (§50,000) $47,140.
publicazion,) | e e e - B R R R R )
Or Total Funding Amount:
This is a terminating project that has dem~ | = = - = = - « - R i R R "=
onatrated, on model scale in the Divisien COMMENTS:

of Physics, that che rotor/stator interac-

tion noise of an axial blower can be reduced by ataggering the leading edges of the stator vanes.
This can be achieved wich numerous variations of stagger in either the axlal or circumferential
directions, In most cases there ia a small reduction in mechanical efficlency: In one particular
deaign there 1s a marginal increase in efficiency. Noise reduction at the blade passage fre-
quency is as much a8 15 d8, depending on the number of vanes, their shape and ocher factoras.

One particular desipgn of stator vane having an axial stagger has been selected for testing at
higher shaft speeds and blade loading In the Division of Mechanical Engineering. This design
was selected primarily for ies compatibility with current aero-engine deaign practice and was
not expected o provide the optimum blend of noise reduction and mechanical efficlency. Meaaure~
ments at several rotor specds hetween S000 and 12000 rpm show that the fundamental and second
harmonic of the blade passage frequency are in general reduced in level by 5 to 10 decibels
with occasiongl extreme values of 0 and 15 declbels for particular combinatiens of rotor apeed,
mass flaw and divection of measurement. These noise reductiona confirm the findings, at lower
rotor speeds, in the Division of Physlcs, The measured serodynamic performance of the staggered
stater vanes is similar to that of stendard 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 standavd vanes. When these measurements have been fully analyzed a report
will be Issued by the Engine Laboratory of Mechanical Engineering Division,

Transcribed frem the original,
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Propulsion Nolse
Unlted Kingdom

Project Title:
Jet Noise Control

Performing Organization Nume & Address:

Dept, of Transport Technology
Loughborough Universlty of Technology
Loughborough

Leics, LELl 21U
Inited, Kinedom

Spensoring Crganization Name & Address:

Scivnee Research Council
State House

High Holborn

London, WC1 R 4TA

Principal Investigator(s):

E. R. Bergstrom
Dr, M, V. Lowson

Starr Dace: Completion Date:

Escimated _Qpe, 21, 1978

Type of Research Program:

Fundamental

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

Measurement Methadology

X

July 1, 1973 Actual

Project Summary: (Briefly describe the

goals, approach, expected or actusl results,

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

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

COMMENTS: No work completed during period 30/9/75-
1/11/76 due to lack of research personnel

To develop criteria for the design of jet engine sllencers from the comparative analysis of
the noise radiation and turbulence structure nf jets of dlffering geometry.

The reducktivn of noise radlated by jet alrcrafc has heen a matter of prime caoncern for many
years., The problem 1s exemplificd by Concorde, where jet noise levels have proven a major
operaciopal emborrasament. Hut even Eor quict engines such a8 the RB211 jer nolse retafns
ite dmportange. Advances 1n technology have allowed jet exhnust apeeda to be reduced with
consequent U° law reduction in the noise radimted by the free jet. Developments in acoustic
lining techniques enable internal noise sourcas te be substantially reduced, BRut the free
jet noise radiation continues to provide a limit below which silencing of internzl noise
sources becomes valueless., Thus methods of free jet noise control retain a fundamental
significance for the overall reduction of engine noise.

The academic problema posed by jet nolse are also of extreme intereat, The mathematical
depeription of the noise contains many subtleties, Combining this with the necessary
description of the turbulent structure in the jet poses a theoretical problem which will
probably never be solved exanctly, except possilkly by some hypercompurationnl technigue.

Transeribed frem the original,
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Praopulsfun Noise
United Kingdom

Project Title:
Nolee Radiated by Ducted Fans

Performing Organization Name & Addressa;

Loughborough University of Technology
Department of Transport Technolegy
Loughborough

Leicestershire LELlL 3JU

Spongoring Organization Name & Addresas:

lnited Kiosadom
Principal Investigator(s):
J. B, Ollerhead
C, E, Yhitefield

Start Date: Complecien Date:

April 1974 Estimaced _March 1977
Actual

Type aof Research Program:

Fendamental

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

Measurement Methedology

Project Summary: (Briefly describe the

geals, approach, expected or actual vesults,

repore(s) genevated and the date(s) of
publicacion.}

Funding:
Yanr Amount
1976 (actual):
1977 (budget):
1978 (farecast):

Or Total Funding Amount:(#10,000-25,008) 517,196~
ogy 42,990

COMMENTS :

The effects of the cowl on the nolse radiation of an aireraft fan arec being studied experimencally,
The fan, approximately 6m in diameter, absorbs up to 50kw running at tip speeds up to 150 m/fs.

It is installed ineide a large anecholc chamber with provision to exhaust the flow from the chamber.
Hot wire anemometers are installed in the leading edge of fan blades te measure Inlet turbulence,

ihe rig is instrumented for thrust and torgque measurements,

Noise measurements will be correlated

with inlet conditions over a range of fan r.p.m. ond thruac,

Transcribed from the original,
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Propulasion Neise
United Kingdom

Project Tictle:
Noime Radfation by Rotating Blading

Performing Organization Name & Address:
Loughborough Univevsity of Technology
Loughborough

Lelecs, LELL 37U

England

Sponsoring Organizatien Name & Address:

Minigtry of Defence
{National Gas Turbine Eatablishment)

Principal Investigator(s):

J. B. Ollerhead
Pepartment of Transport Technology

Completion Date:
Estimated March 30, 1978

Start Date;

Type of Research Prograa:

Fundamental

___ Davelopmenc (Component or System)

. Dbemonscration (Experimenctal, Prototype, or
Production)
HMeasurement Methpdology

Apr. 1, 1874 Actual

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

Funding:
Year Amount
1576 {actual): (£7908) $13,599
1977 (budget): (k10886) §18,720

1978 (forecasc}:

o om M om oA m om T oM o e W o oW oW W om v W o =

Br Tatal Funding Anount:

- v M m mA ww om T m m = o = o omr e o oW m owm ow

COMMENTS:

This project is a continuation of werk funded by N.G.T.E. since 1971 into hasle noisme
generating mechanisms of rotating machinery., The earlier work Invelved an evaluation of
rotor noisge theory via direct measurenent of an “aero-acoustic transfer function", using
rotating hot-wire probes ot fap tip speeds up to M = 0.2, For an open retor, geod agreement
wad Found between theory and experiment for both random and pericdic nolse compenencs.

The study has now been extended to & higher speed range by the consctruction of a new stand
to cest an aircraft dueted fan unit at tdp speeds up to M = 0.5, Rotaring hot-wires are
again being used to investipgate bosic noise generation mechanisma.
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Propulsion Noiae
West Cermany

Projece Ticle: Study of the Distribution of Sound Sources in Turbulent Gas Jets

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

Inatitute for Fluid Mechanies of the DFVLR
Goettingen, Bunsenstr. 10
West Germany

Principal Invescigator(s): Type of Research Program:

Fundamencal

Dr. Grosche
Development (Component or System)

Production)

Demonstratinn (Experimencal, Prototype, or

Start Date: Completion Date: Measurement Methodology
Estimated
May 1, 1972 Actual Dec, 31, 1976 Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actunl): -

goals, approach, expected or actual results, 1977 (budget):
rez:it(s) ge;neratcd and the date(s) of 1978 (foreccast):
publication, - - = mmr e — - - -
. Janom Tt
Or Totai Funding Amount: 5111,936

COMMENTS:

Up to now very little im known about the distribution of sound eeurces in turbulent jets, either
experimentally or theoretical; the project aims at determining the distribucion of sound
sources in infrasound and wltyasound beams by means of a newly developed measuring device,

ond thereby to gain new insights on the mechanism of jet generation. The measuring device la
also suitable in sound-abating nozzle configuration, nozzle flaps, etc,

Fublications

Grosche, F. R., Holst, H.: On the Discribution of Sound Source Intensity in Turbulent
ias Jets.

Grosche, F. R.; Jones T. H,; Withold, G.A.; Measuremeuts of the piscribution of Sound
Intensities in Turbulent Jets.

d awg :transcribed froem the original German.
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Propulsion Hoise
West Germany

Project Title;

Nolse Formation and Noise Reduction for Turbine Stages with

Cool Air Directed eonto the Turbine Guide Blades

Performing Organization Name & Address:
The Technical Institute for Jet Propulsien
and Turbomachinery of the Technical Univer-
sity of Aachen

Templergraben 55

Sponsoring Organization Name & Address:
German Research Seciety

Ny
Frincipal Investipator(n):

Prof, Dipl, ~ Ing. Otto David

Start Date; Cuempletion Date:
Estimated

Type

=

aof Research Propgram:

Fundamental

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

Measurement Methedolopy

Jan. 1, 1976 Acewal |~ T

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

Year
1676
1977
1678

Funding:
angunt
(actual):
(budget):
(farecanst):

COMMENTS:

Within the framework of the rescarch {ntent, the results of the study of nolse origin mechanisms
from blowers and compresgers are to bhe applied to the case of use of the turbine with blowing
out aof cool air, It 1s che purpose of rhe plan to determine design crlreria for the smlection
of blowing out of cool air in the case of cooled turbine stages which contribute to a noise

reduction of turbines.

Translated and transcribed from the original German.
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Bropulsion Joire
Capada

Projoeet Ticle:
study of Axfal Flow Fan Aeroacoustics

Performing Organization Name & Address;

fational Research Council of Canada
Division of Mechanical Engineering
Ottawa, Canada

Sponsoring Orpanisation Name & Addross:

In-hause research

Principal Investipatoer(s): Type of Research Program:
X_ Fundamental
 Development (Component or System)
. Demonstration (Experimental, Prototype, or
Preductlion)
Measurement Methedology

5. Krishnappa

Complaetion Date;

Srartv Dace:
Estimated i978 T
1973 Actual Funding:
Year Amount
Project Summary: ({Briefly describe the 1976 (actual): 1 man year
goals, approach, cxpected or actual results, 1977 (budger): i man year
1978 (forccast): } man year

report(s} generated and the date(s) of
pubiication.)

Basic research is being carried out to establish the relative importance of the rotor blade row
and stator blade row on fan nofse generation. Some measurements on the effect of stator blade
number and spacing on the in-duct noise signatures were completed and the results are published
in Reference 1. Far field noise on different stator blade confiquration were also rocently

measured and the results will be reported in a later publication.

e
e r——

A Y

The concept of stepped stator blades was recently tested both for aerodynamic performance and
The tast results demonstrate that the stepped stator hlades has considerable

noise reduction,

merit with respect to noise reduction with some loss in aercdynamic performance.

REFERENCES
1. 6. Krishnappa

2, U.H. Schaub,
G. Krishnappa

Fan Aeroacoustics, the Effect of Stator
Blade Humber and Spacing on In-Duct

Noise Signatures
Progress in Aeronautics, Vol, 44, 1976

The Stepped Stator Concept: Aerodynamic
and Acoustic Performance Evaluation of a

Thrust Fan
under publication as an ALAA paper
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Propulaion Noise
Netherlands

Projoct Title'

Study of the Possibilities of Avintion-Technical Innavations to Reduce the

Noise Emission of Alrcraft

Performing Orpganization Nume & Address:

Department of Economice
Amsterdam, Netherlands

Sponsoring Organization Name & Address!

Interdepartmental Commission for Reducipg Nolse
aver Alr Traffic Routes

Principal Investigater(s):

Stort Date: Conpletion Date:
Estimated

Type of Redearch FProgram:

_x Fundamental

% Development {Compopent or System)
Demonstration {Experimentsal, Prototype, or
Production)

Measurement Methodology

1976 est. Actual __ —

Project Summary: (Briefly describe the
gouls, approach, expected or actunl results,
repore{s) generated and the datc(s) of
publication,}

Funding:
Yeax Amount
1976 (actunl}:
1977 (budget}:
1978 (forecaost):

COMMENTS:

Fundamentally, we are dealing here with the possibilities with the use of quiet~engine technology
by means of configuratien optimization (especially with regard to engine digposition) and aere-
dynamic design to arrive at a minimum noise production with poessible future aircraft deaigns of
the natlonal aireraft induatry. Adaption of the resulrs should eventually take place in a later
astage within the framework of a developmental project in the area of style technology.

Translated and transcribed from the original Dutch.
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Propulaion Noilge
United Kingdom

Project Title: Preliminary Study of the Forward Speed Effects

of Turbomachinery Tones

Performing Organization Name & Address:
British Aireraft Corporation Ltd.
Commerciml Afrcrait Division

Brooklanda Road

Woybridge

Surrey KT13 05F, United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator{s):

P. R, Kearsey, M, 5. Langley

Start Date: Complecion Date:

Type of Research Program:

Fundamental

Developrment {(Compenent or System)
Demonstration (Expevimental, Prototype, or
Production)

Measurement MHethodology

N

Estimated
Actual

Funding!
Year Amount

Project Summary: [Briefly describe che
geals, approach, expected or actual results,
roport{s} generated and the date{s) of
publication.)

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

In o recent study of airframe neise, level {lyover ac various cnglne powers were recorded,
At 1/3-octave frequencies abeve ! kHz the curbemachinery tones dominated the tocal Rpectra.
When these 1/3-octave levels were compared with the ground rutining messurements at similar
power @sttings and corrected to tho same distance, very poor agreement was obtained, It
ia proposed to study the narrow band-levels of each tone and its harmonice inflight and

statically with a view to the determination of the forward apeed effect.
It 18 hoped that this preliminary study will lead to 4 further more detailed research |

programme.

Transcribed from the original,
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Propulaion Nolse
United Kingdom

Frojeet Title:
Alrcralt Engine Noise

Terforming Organization Name & Address:

ROLLS-ROYCE LTD.,
DEREY,
EiGLAND

Spensoring Organization Hame & Address:
H, !l. GOVERNVENT NOD (PE)

Vrincipal Investipator(s):

Yr, A, W Corglll

Type of Rescarch Program:

Fundamental

Develepment {Component or System)
bemonstration {Experimental, Prototype, or
Production)

|

Seart Date: Cumpletidn Date:
stimated

/E
/ Actual —

Measurcment Methodology

Funding;
Yoaxr Amount

Project Summary: (Briefly describe the

roals, approach, expected or actual results, 1977 (budpet):

report{s) penerated and the date{s) of
publication.)

1976 (actual):

1978 {farccasc):

Or Total Furding Amount:

O} H
-C/, NTS

In co~operation vith SHEGUA an experimental progromme has been conducted

on the silwneing effects of inverted velesity profile coannular jets, This
programome has given considerable insight into the manner in vhich such silencing
is achioved and so far suggests the likely bonefits are small,

ATAA PAPER 77-1263

“Phe Nolse Characteristics of Inverted Veloelty

Profile GCoannular Jets"

by A. M, Cargill and J, P. Duponchel

To presented at the Hth AIAA Aero-acoustic
Specialists conference Atlanta Georgia in

October, 1977
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Propulsion Noise
United Kingdom

Project Title:
Adrcrafe Englne Nolse

Performing Organization Name & Addresa;

ROLLS-ROYCE LTD,,
DERBY,
ENGLAND

Sponsaoring Organization Name & Address:

H, M, GOVERNLENT LOD (PE)

lrineipal Investipater(s):

Mr, A, CARSTLL

itart Date: Compl;?un"ﬂr
st Tmat

Type of Resecarch Program;

X Fundament

al

Development (Component or System)

Demonstration (Experimental, Protetype, or

Production)
Heasurewnent Methodology

ate:
ed
- Aetual

treject Summary:  (Briefly describe the
;2als, approach, expected or actual results,
report(s) pencrated and the date(s) of
wblication,)

Year
1976 {(actual);
1977 (budget):

1978 (forecast):

Funding:

Amount

Or Total Funding-Amount:

e

COMMENTS: -

In co-operation with the National Gns Turbine Establishment a fundemental programme
of tests of coexial jet noise ia being carried out {at IGTE Pyestock, Hants, Fngland)
to extend tho range of veloeities (5™ 1200fps) and scale (3.4" dia, prim,) of
avallable deta, This programme in total is also intended to provide a better

understending of coaxial jet noise,
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Propulaion Noilse
Inited Kingdom

Project Title:
Jetr Noise Source Location

Performing Qrganizatlon Name & Address: " Sponasring Organization Name & Address:

Southampten University

Institute of Sound & Vibration Research
Southampton 509 SNH

United Kingdom

Principal Investigator(s): Type of Research Program:

Fundamental
Devclopment {Component or System} :
Demanstration (Experimental, Prototype, of ,

5. A, Glegg
M. J. Fisher

Production) '

Stars Date: Completlon Date: . Heasurement Methodology

Estimated

Actwal Funding:

Year Amount

Project Summary: (Briefly describe the 1976 {actual}:
goals, appreach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1878 (forecast):
publization.) ] fmmmm - -——— = - - - -

Publications
Source location on the RB-211 engine.” 8. Glegg and M. J, Fisher 1976 University of Southampton,

TSVR Contract Report No. 76/3.

“Nevelopments and applications of polar correlation.” S, Glegg 1976 University of Southampton,
1SVR Contract Report No. 76/30,

et nalse source location; the Polar Correlation Technigue," M, J. Fisher, M, Harper Bourpe
and S, Glegg 1977 Journal of Sound and Vibration 51, 23-54,

Transcribed from the original.
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Propulaion Noise
IUnited Kinpdom

Project Title:

Parforming Organization Name & Address:

Raoyal Aireraft Estahlishment
Farnborough

Hampahire GU14 6TD

United Kingdom

Spongoring Organization Mame & Address:

Principal Investigatar(a):

J. McKile

Completion Date:

Start Dace;
Estimated

Type of Research Program:

Fundamental

Davelopment (Compenent or System)
Demonstration (Experimental, Prototype, or
Praduction)

Measurement Methodology

Actusl

Project Susmmary: (Briefly describe the
gonls, approach, expected or actual results,
veport(s) generated and the date(s) of
publicatiaen,)

Tests on the influence of angle of incidence between a jet and an external

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

COMMENTS: -

gtresm on the

production of jet nolse have shown that a measurable interaction, creating additiomal nolse,
existe and could be important in the understunding of jet noise mechanisme and In the
corvection from static to forward aspeed condicions.

Reference
J. B, W. Edwards
J. McKie

Transcribed from the original,

"Measurements of the noise of a jet at incidence to a freestream."
RAE Technical Memovandum Aero 1705 ARG 37222 {Jan. 77}.

5



Propulaion Noigpe
United Kingdom

‘roject Title:
Adrcraft Engine Noise

reviorming Organization Name & Address:

ROLLS-ROYCE LTD.,
DERRY,
EICLAND,

Spenzering Organization Hame & Address:
H, M. GOVERGIZNT MOD {PE)

irincipal lnvestipater(s):

Mr, W, SMITH

Type of Resenrch Program!

Fundamental

Development (Componcnc or System)

¥_ bemonstrativn (Experimental, lrototype, or
Production}
Measurement Methodolopy

icart Dates Completiepn Pate:
/Earim/ar::l
‘4"’, Actual

i'_-njel:t Sunary: (briefly describe the

weals, appronch, expected or actual results,

seport(s) penerated wnd the date(s} of
wblication,)

Funding:
Year Amount
1976 (artual):
1977 (budpet):
1978 (forcecast):

or Ti;;i’fggding Amount:
COMMENTS

In co-operation with Dougins Afreraft
an investigstion has been made of the

"Spinning Mg" medel Jot facility, of & silencer noszle ejector system,

Company Timited, of Long Beach, Califernia,
performance, both static and inflight on the

These

tests have shown that such devices are effective inflipnt,
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Propulsion Neodlse
United Kingdom

YProject Titlas

Afrcraft Towerplant Noise Research

Perfornlng Organlzation Name & Address:

fpensating Organdzation Wuwe & Addressz

Hational. Gas Turbine Bstabliohment

Pyestock
Farnborough, Hampshire GU14 OLS

United Kingdom

Principal Invescipator(s):

Type of Research Program:

MEH w H ! y
IZ Cexy W D Bryco, D L Uartlew _%. Fundamental
Development {(Conponent or System)
Demonseration {(Experimental, Protetype, ot

sublication.)

Production)
Start Date: Completion Date: — . Heasurement Mcthodology
Estimated
Actual Funding:
Yenr Amount
Project Summary: (iBriefly deseribe the 1976 (actual}:
poals, approach, expected or actual resulis, 1977 (budget):
report{s) gensrated and the date(s) of 1978 (forccasz):

COMMENTS:

Razearch i3 centred in thn Anecchoic and Abaorbor facilitiss of the Molae tout i‘ucility’. In
the Anocholc fucility, rrogrammes of research invalvipg close eellaberaticn with induatry ar:
run on turbines nnd cxhaust Jets. The characteristies of coaxial Jet ncise aavo be:n
examined exsonsivaly, and the resulta of this research hive baon contributad to tha 5.3 A-21
Hoise cub-cornitton. Viork on theo use of co-flowing streauns to aimulate the effcch of £lipht
has shown that tho method s valid at roletively amsll ratios of outer te inner strasm
dismeter. A paper will be delivered to the ATAA Conrerenco Ocfobur 1977 on this subjoct.

Jtudies of the effact of flight on exhaust tw:l.tm2 hzva boen a princlpal activity and the
offoct of flight en internslly-generated noloe radiated from the exhinuat dust hac beon
measured and geod sgroement with Lhoory has been demonatratedd, The offect of £light on
ahoclk-aszacliated neise in jotz hag algo boon measurad and the rasults will Lo published at
tha ATAA Aero-usceusntics conferonce Cetober 1977

Teats on varlous model fang have been run in culIaboratiog with Rells-Royes to improve methed:
of estimating broadband noise and interactien tone levelu®s. A pethod of elinminating unwurted
tones arising from inflow distortions cn tests en niatie engines nnd rigza using s honoycomb
poreen bas showd good results. Those will be the subject of a paper at the AJAA confevence

Oztabar 1977.

Toate to messura the properties of reaatlive ssound absorbars are run in the Absorbar Tacllity:
ena serles of tests wus a joint activity nith the Joeinz Compeny®, A mobthod 02 measuring
directly the local behaviour of linar3. has been davelopad, ond has been used in raassaroh on
the offect of high scund level ond airflow on the impedsnce of ailencer elemonts.

Publications {see separate sheot)
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Puhlicstions

Tho dezign, constructicen =nd cporation of the neoiso test facility ut $h:
Natlenel Gas Turbine Establishoent

D L Martlew, J 1 Haukina, R L Brocking, A 8 Kennedy

Aeronnutioal Journal of tho Hoyal Aercniutical Seelety, Junuary 1976

Tho predistion of flizht effzcts on jet noise
B J Coalzing
ATAA Poper Nlo 76-555, July 1976

A study of factors affeeilng tho broadband noise of high speed fana
R B Gipnder, D R Mowbdy
ATAA Papor No T6~56T7, July 1976

Tho radiation of plunc-wave duct ncise from a Jet exhaust, ptatically and
in flight

R A Plnker, W D Bryco

ATA Paper No 76-581, July 1976

Engine noise - a look ahoad

Y Coxy D R Higton
Aoronautical Journal of the Royal Aeronautical Socloty, MNovembar 1976

Exzperimental verification of a finite length tuning concept for acountic

lining dosipn
J P Unrub (Beoins), I R Prico
Journal of Sound & Vibration, Vol 49, ¥No 3, Docember 1576
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Propulsinn Nnfaa
Uniced Kingdom

"'i-n'jj.cc L Titles

Afrcrafe Englne Noilge

‘er{otming Organization Nane & Addroes;

ROLLS-ROYCE

DERBY
ENGLAND

Sponsoring Orpanizatlon Name & Addveas:

H, M, GOVERNLEN KOD (PE)

'tincipal Investigator (s):

lr, D, Heshy
Dy, B. Streiford

-
itart Date: Conpleidtn.Date:

1

Type of Resecarch Program:

X, Fundamencal
Development (Companent or System)
Demonstration (Experimental, Proatotype, or

Praducticn)
Heagurement Mecheodology

tstimated
Actual

'‘rojeet Summary:

wwals, approach, expeeted or actual TeRulLn,

(Briefly describe the

wport(s) peserated and the date{s) of

wblication,}

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

Some investigations have been carried oput on Fan buzz-saw nolse and resulted
in better understanding of the underlying source and propagation, leading to
& more precise control technique to reduce selected ongine orders,

ATAA PAPER 77-1343

"A New Look ot tho Generation of Buzz-saw Noige"
by B, 5. Stratford and D, R, Newby

To ba presented at the ith AIAA fero-acouwstic
Specialists Gonference ot Atlants Goeorgin in

October, 1977
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Propulsion Noise
Uniced Kingdom

irnject Title:
Alrcraft Enginc Nolse

erforning Organizotion Name & Address;

ROLLS~ROYCE LTD.,
DEREY,
ENGLAND,

Spousering Orpanization Rame & Address:

H. M. GOVERIKENT koD (PE)

'rincipal Investigator(s):

J, Chapman

itart Pate: Completion-bare:

Type of Rescarch Progrim:

Fundamental

Development {Component or System)
Demonstration (Experimental, Prototype, ot
Producticn)

Heasurement Methedology

Lstimated
//Acl;ual
—’

'rojoct Summary: (Briefly deseribe the
inals, approach, expected or actual results,
wpert{s) penerated and the date(s) of
wblication.)

A test progrenme extending the rgnge of data

Funding:

Year fmount
1976 (aatunl): /

1977 (budget):
1978 (forecast):

- - e =

QOr Total Fondiny Anount:

I e T T T

COMMENTS !

from model turbines and

invostigating the effects of vaenc numbers end blade/vane spacings

on noise hes been carried out in the anechele faci
PThe anelysis of this data ia glving rise to mere sop

quiet turbines,

i1ity at NGTE Pyesteck,
histiented design rules for
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Propulsion Nolse
West Gormany

Projcer Title:
Reduecion of Propulslon Noise

Performing Organization Name & Address:

German~French Research Imstitute

St, Louis (ISL)
Rue de L'Industrie 12, Well am Rhein

West Germany

Sponsoring Organization Name & Address:

Prineipal Lnveatigator(s)!

Dr, Rudi Schall

I

Start Date: Conpletion Date:

Type of Researel rogram:

Fundamental
Development {(Component or System)

Production)
Measurement Methodology

Estimated

Jan, 1, 1972 Actual ___ ~

Project Summary; ({Briefly despribe the
gouls, approach, expected or actual results,
report(s) generated and the date(s) of

publicatrion.)

Study to reduce the noise of a Jet.

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

COMMENTS:

bemonstration (Experimental, Prototype, or

Study concerning the mechanism of noise origin with cold

and hot free jJets with the purpose of reducing jet noise of an airplape or other free jet

equipment (e.g. welding torch}.
Studies on the propagation of noiae of high intensity.

size according to model,

Theovetleal and experimencal works on free jets reduced in
Use of rapid,

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

Translnted and transcribed from the original German.
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Propuleion Neilse
Abbreviated Listings

Netherlands. Study into the Possibilities and Consequences of
Noise-Damping and Protective Devices for Ground Run-up, Aly Traffic
Service, Amsterdam, Netherlands., Sponsor: Interdepartmental
Commigsion for Reduction of Nofse Over Alr Trafffc Routea. Type:
Demonstration. 1976 est. The purpose of this study 1s te come up
with useable solutions Iin cowncrete problem situations (for example,
Schiphol) in limicing the noise of teat alircrnfr and airplane motors.
Primarily, attention should be pald to solutions applied in other
gituarions at home and abroad,

United Kingdeom, Adrcraft Engine Noise. HRolla-Royce Ltd,, Derby,
England, Sponsor: H., M, Government MOD {PE). Mr. A. Syed. Type:
Demongtration, Noise source location is being applied to in service
engines to re~define jet and core nodse level, and assiet with
extrapolation te farfield.

United Kingdom. Alrecrafr Engine Noise, Rells-Royce Ltd,, Derby,
England. H. M. Government Mop (PE}, Mr, V. Szeweczyk. Mr, R. Healey.
Type: Demonscration. Flight and staric jet pnolase asuscssments are
being carried eut on several in service epgines, (RB211, M45H, Spey
and Viper,) covering effects on both straight jee and high by-pass
ratio types.

United Kidgdom, Turbulvnce Measurements Iin Connection with Jet Neise
Source Location Work. Souchampton University, Institute of Sound &
Vibration Research, Southampten S09 5NH, Upited Kingdem, B, Edwards.

United Kingdom. Forwavd Fliphe Effects on Jetr Noise (Co-operative
Work with Lockheed-Georgln Company). Southampton Univeraity,
Institute of Sound & Vibration Research, Southampton S09 5NH,
United Kingdom., C. L, Morfey., Publication: "Effeccets of forward
velocity on turbulent jet mixing noise.” I, E. Plumblee (Edicor)
1976 HASA CR=-2702.

United Kingdom, Retroflt-adreraft., U, K, Nolse Advigory Council,
London, United Kingdom. Asscusment of the evidence available on the
cost of ficrdng hush-kits, the likely remaining life span of the
alreraft invelved, and the benefit ipn terms of reduced nolse emisaion,

United Kingdom., Research on Quieting Engines and Alr Frames.

Royal Adrcraft Establishment, National Gas Turbine Establishment,
Farnborough, Hampshire, United Kingdom, These programs arg aimed 4t
demonstrating the technolegy which could he applied to future
enginern, Including quieter verslons of the M4SH and RB=!11 enginca.
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Propulsion Noise
Abbreviated Liastings

The Role of Flow-pcoustic Interaction Effects in Jot
Institute of Sound & Vibration Regearch,
M. J. Fisher, C. L. Horfey,

United Kingdom.
Noige. Southampton Universiey,
Southoampton S09 5NH, United Kingdom.,

V., M. 8zeweczyk.

West Germany. Study snd Reduction of Noise Ceneration by Engine
Components, Chair for Flight Propulaion of Munich, Teeh. Univ,,
Munich 2, Arcisstr. 21, Wear Germany. Dy, Bittrieh. Junuary 1, 1972-
December 31, 1977, Comparison of the various individual noise
generating mechanisms. Boundary layer noilses, flight technology,
overland express transportation technalogy.

West Germany. Rugearch on Noiwe Generation by Encased Propellers
as a Function of rhelr Design Parameters., Institucte for Jet
Propulsion and Turbo Machinery, Aachen, Templeryraben 55, West Germany.

Prof. Dipl. = Eng. Otto David.
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BASIC RESEARCH AND TECHNOLOGY
ROTOR NOISE
See Alsu Pages:
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29
39
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148
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‘Froject Tiele:
Theoretical Studles and ligh Speed Flight Tesrs

Roetor Nolge
United Kingdom

rerforming Qreanlzation Name & Addross;
Westland Helicopters Limited

Yeovil

Somerset BA 20 2YB

United Kingdom

spensoring Orponizacion Name & Address:

MINISTHY OF DEFENCE (PE)

rrincipal Investigaker(s):

J. W. LEVERTON

111

Type of Rescarch Propram;

Fundamental

Nevelopuent (Component or System)
Demonstration (Experimental, Prototype, or
Froduction)

Measuremont Methodology

Start Date: Complction Date:
Estimated _MAY 78
FEB. 76 Actunl

Funding:
Year Amount,

vreject Sumnary: (Briefly deseribe the
~onls, appreach, expected or actunl results,
repork(s) gencrated and the date(s) of
publication.)

Ta detormine the effcet of forwnrd spued
on the iwpuleive noise content of a

1976 (actual):
1977 (hudget):
1978 {forecast):

COMHENTS

helizopter by hoth theorstical znd
axperimental ntudies. The motivation

hahind the study liea in the faet that very litlle is known eithor experimentally or

theoratiorlly about forwnrd flight effects.

The available experinantal data suggests tuci

holicepter noine rigses with forwaml speed, tho rise belng purtioularly steep at higher

apeedn,

In o mililary context this increase in noize implics an increase in detectability,

vhilat in tho civil context it may lead Lo an undesirable limitation on cruise speed in

noiee aonaitive areas,
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Retar Nelse
United Kingdom

Froject Titlo:
Hellcrpter Nolse Cancrol

Performing Orpanizatiun Name & Addross:
WESTLAND HELICOPTERS LIMITED
YEQVIL
SOMERSET, BA 202 Y¥B
UNITED XINGDOM

Spousoring Qrganization Name & Address:

M.0.D,(PE)

Principal Investigavor(s):

J. LEVERTON

Completion Datet
Estimatoed

Start Nates

Type of Rescarch Program!

X Fundamental
Developmnent (Component or System)

-

.

Production)
X HMeazurement Metlodology

Actual

Project Summary: (Briefly describe the
goals, approuch, expected or actual resulrig,
report(s) gencrated and the date(s) of
publication,)

A serles of proJects are in
process on aspacts of helicopter
nolse contral tndar both MeD and
internal funding. Areas of
spacial Interest include

High Speed Paotor Nolse
Tail Rotor Noise

Funding:
Year Amaunt
1976 (retual): (£80,0007y  $137,568.
1577 (hudgee): ( £80,000) 5137, 568,
1978 ({orcecast): ( £80,000 )} 5137,568,

COMMENTS !

Subjective Reaponso to Helicopter Noise

Internal Noise Control
Gear Nolse

48
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Rotor Nolse
West Germany

Project Title:
Noise Reductlon {in Propulsion

of Prepeller Driven Alrplanes

Perfurming Crganizactlion Namoe & Address;

Dorpier Corp,
Feiedrichshafen, Post Fach 317
West Germany

Sponsoring Organization Mame & Address:
Federal lighway Minlstry

(8wiss) Confederate Air Office

Flight Equipment Section

Prineipal Inveacipgator(s):
Peter Rartels

Complecion Date:
Estimated

Start Dates

—

Type of Reseavch Program:

Fundamental

Development (Component or Systom)
Demonstracion (Experimencal, Prototype, or
Production}

Messurement Methodolagy

I

Nov, 1, 1573 Actual Dec, 31, 1976

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

Funding:
Year Amount

Pt 1

1476 (actual):
1917 (budger):
1978 (forecast):

COMMENTS:

Side-by-aide with the limited noise abatement in

the aim of this preject to develep knouledge which wil

emlgaion in propeller planes as much as poasible
earliest design stage, In additlon to the atudy

output of 100-200 p,s,, computatfenal and experimental studies are

noige abatement.

Transcribed from the original German.

existing planes of commercial avistion, it is
1 make it possible to hold down noise

by guiding their conscruction right from che
of prapeller nolse, centering on measuTted
also carried out on exhaust
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Rotor Noise
United Kingdom

Project Title:

Performing Organization Name & Address:
Royal Aircraft Establishment
Farnborough

Hampshire GU1lA 6TD

Ifnited Kingdom

Spongoring Organization Name & Address:

Pripgeipal Investigator{s): Type of Research Program:
J, Willdiams —. Fundamental
—__ Development (Component or System)
. Demonstration {Experimental, Prototype, or
Production)
Start Date: Completion Date: . Megsurement Methedology
Estimated
Actual Funding:
Year Amount
Project Summary: {Briefly describe the 1976 (actual):
goals, approach, expected or actual resules, 1977 (budget):
report{s} genarated and the date(s) of 1978 (forecasc):

publication.)

COMMENTS:

RAE participation in UK discussions on aircraft noise certificatlon now relates primarily

to appraisals of the interaction between alrfield-performance characteriscics and noise-
certification procedures for fixed-wing nircraft, of acceptable noige~certification techniques
far helicopters, and of economic penalities for technically feasible poige reductions helow
exinting ICAO requirements, Work has sturted on evaluating the influence of operacional
procedures on helicopter nodse, together with studies of the main and tall noise-generation

processes.

Transcribed from the original,
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Rotor Nelse
West Germany

Project Title:

Relation becween rhe Nolge Generated by Rotors and the

Defined Digturbance in the Afr Flow,

Perforndng Organization Name & Address:

The Faculty for Aeronnutical and Space
Studies of the Technical University of Aachen
Templergraben 55

Wegt CGetrmany

Sponsering Organization Name & Address:

Principal Inveatigator(s):

Prof. Dr.~Ing. Dleter Geropp

Start Date: Completion Date:
Estimated ppp, 31, 1977
Jan, 1, 1576 Actual _ .

Project Summary: {lriefly describe the
gouls, approach, expected or uctual resules,
report (s} generated and the datefa) of
publication,)

Type of Researcly Program:

Fundamental

Develapment (Component or Systom)
Demonstration {Experimental, Prototype, or
Froduction)

Measurement Methodology

Funding:
Yeoar Aniount
1976 (actunl):
1977 (budget}:
198 (foreeast):

COMMENTS:

Ilan: Dependence of nolse generatisn due to rorary engines on defined disturbances in air Flow.
The purpose of the plonned studies la to determine the essencial patameters of disturbed {low
and of rotors on the radlated noise, They are to proceed on the basis of the polse source, and
this i3 to be studied in decall. This includes the measurement of pressure fluctuations on the
roter surface to determine the strength of the sound source (dipole).

Transcribed and translated from the original German.
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Rotor Noise
West Germany

Trojeqt Title:

Noige Reduction for Propeller Driven Aircraft

Performing Orpganization Name & Address:
Raintier, Ltd,
Friedrichehafen, West Germany

Sponsoring Organizacion Name & Address:

Federal Ministry of Defense

Principal Investigator(s):

Type of Research Program:

o Fundamental
__ Development {(Component ot System)
. Demonscratinn (Experimental, Prototype, or
Froduction)
Start Date: Completion Date: _ .. MHeasuremernc Methcdology
1973 Estimated
Actual 1976 Funding:

Year Amaunt

Project Summayry: (Briefly describe the
goals, appreach, expected or actual results,
rveport({s) generated and the date(s) of
publication.)

Transcribed from the original.

1976 {(acrwal):
1977 (budger):
1978 (forecast):

e wm M m e m  m M om M o e o om m om oW w

&r Total Furding Amount:

______ - M W e e W e o= e = ow =

COMMENTS :
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BASIC RESEARCH AND TECHNOLOGY
INTERIOR NOISE
See Also Page:

107
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Interior Noise
United Kingdom

vrpjoct Title:
Vibration Tranamission Paths Study

verforming Organizution Name & Address: Sponsoring Organization Hame & Address:

Westland Helicopters Limited
Yeovil MINISTRY OF DEFENCE (PE)
Somerset, BA 20 2YB
United Xingdom

Irincipal Invescigator(s): Type of Research Program:

Fundamental

Development (Component or System)
bDemonstracion (Experimental, Prototype, ov
Production)

C. R. WILLS

Start Dute! Completion Datos Measurement Nethoedology
Fstimated
AFR. 75 Actual _ g ng Funding:
Yenr Ampunt

1976 {actual):
1937 (hudgec):
1978 ({forecast):

Sroject Suwnmary:  (Briefly doseribe the
aonla, approach, expected or actual results,
veport(s) pencrated and the date{s) of
publication.)
Publiched, June 1976. Vibration
Tranomiasion Pathn. Author 0. R. Willa
Weatland Holicepters Limited, ftescarch
Paper-523,

COMMENTS:

Meavuremenia have been mudo of the atruetwural reaponnes of the Lynx helicopter airframe
and the resuliing internnl cabin noilse when oxeited at the gearbox feet and by loud-
oponkera housed in the cabin,

The airframe was subjected te both single frequency and owept frequency inputs via a
vibrator attached the port forwsrd and starboard afi gearbox foot in turn, Similar
acoustic cxoitation to that for the vibration tests was also provided by two loud wpeskers
mounted in the opposite cornera of the eabin on tho floor, The resulting airframo response
wag auhsequently measured at the numerous accelerometer positions on the cabin reof, floor,
sidewalla and main {rames together with the gearbox mounling feet,Microphones wore also
positioned in the cabin/cockpit mrea in order to monitor the cabin noise environment,
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Interior Noise
United Kingdom

Frojoct Title:

Noise and Vibration Survey During Flighe

Perforning Organdzation Name & Address:

Weatland Holicopters Limited
Yeovil

Somerset, BA 20 2YB

United Kingdom

Sponsoring Organfzation Rane & Address:

Hop (1)

vpincipal Investigator(s):

J. 5. POLLARD

Completion Date:

Estimated _NOV, 1977

Astiunl

Start Datet
FEB. 1976

Type of Hescarch Program:

Fundomontal
Bevelopment {(Component or System)

Pemonsiration (Experimental, Protatype, or

I'roduction)
Measwrement !Hethodology

sreject Summary:  (Brielly describe the
woals, approach, expected or aclual resules,
report {s} generataed and tho date(s) of
publication,)

To determine the relative contributions
of strugturnl borne noise and airbornpe
nodmoe by conducting n detailed noise

and vibration survoy of the gearbox and

Fundlag:
Year Amount,
1976 (rotual):
1977 (budgetd;
1978 (loreeast):

M B b s m et = o o oae vh oM o W oem o tr e o wr

COMHERTS:

cabin structuros in flight, The flight test resyltas will be correlated with the ground
based data from the Roter Nig, The noise and vibration characteristics of g feoled gear-
box will also be comparcd with those of a gimbul mounted gearbox.
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Interior Nolse
United Kingdom

rroject Titlae:

Panel Treatments

Helicapter Cabin Noise Laboratory Evaluation of Vibrating

N

.‘Tgﬁomiun Organization Name & Address:
Westland Helicoprers Limited

Yeovil

Semerset BA 20 2YB

United Kingdom

Sponsoring Organization Name & Address:

MINISTHY OF OEFRICE (PE)

Pringipal Investigator(s):

J. 5. POLIARD

Completion Date:
Fetimated _ Jquup 1979

start Dated

AP 7T Actual

Type

of Resenrch l'rogram:

Fundamental

Bevelopment {Component or Systom)
Demonutracion (Experimental, Prototype, or
Productlion)

Measurement Methodolapgy

droject Summavy: {Briefly describe the
mala, appronch, expected or aetval regules,
~eport{s) pencrated and the date(s) of
publlication,)

It 1o proposed to conduct a laboratory
evaluntion ef the response of vibrating
punn}_ treatmenta. This inveatigntion
will be conducted in the anechoia/

Year
1976
1977
1978

Fundlinp:
Amount
(nctual):
{budget):
(forecast}:

e T T e T T T R

0Or Total Fut{ding Amount (£19,810 ) §34,065

COMMENTS :

reverbaration fasility and will involvo tho measuremeni of the noiso and vibration
transmitted through acousticnlly and vibrationally treated and untréated pancla which

are acoustically and/or atrueturally excited,

In nddilion to trating panels with cop~

ventionnl goundproofing materialu, the use of damping treatmenta, Lusp wnll econcepts and

new methods of vibration imelation will bo stiudied.

Mlan tho ntringnr/invotting arrange—

ment of the baro panela will he varded and few pancls will be zade using sandwiche cane

atruction, composiie matrrials and constrained/uncenstrained luyers.

The experimantal

work will be backed up with theoretical studies using models developed from olassieal
wave theory, oo thal comparisons can be made with measured deta,
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Interior Noige
United Kingdom

‘vrojoct Tivle:

Internal Nolse Study on Rotor Rig

vorforning Organization Name & Address
Westland Helicopters Limited

Yeovil

Somerset BA 20 2YB

United Kingdom

Sponsoring Organization Rame & Address:

MINISTRY OF DEFENCE {PR)

sringipal Investigator(s}:

J. 8, POLLARD

stort late: GComplarion Dato:

FB, 76 Estimated yoy o7
Actual

Type

ol Research Program:

Fundamentnl

Uevelopment (Component or Systeom)
Demonstration (Experimental, Protetype, or
Yroduttion)

Measurement Methodology

Project Suwunary:  (Briefly describe the
reals, approach, cspeected or actual vosults,
veport{s) ponerated and the date(s) of
publieation.,) '

To uegist in the development of an
offoctive helicopter svundproofing
ocheme, it 18 necceapary to detormine
the Aoiea apd vibration input pathe

Year,
1976
1977
1978

Funding:
Samounte
{nctual);
{budger);
(forcegst):

COMMENTS:

to the cabin struciurae, and if ponuible, tho radiation efficlency of the niructure, An
exporimental inveatigation iam therefore taking place on the Lynx Rotur Rig, which is
gapentinldy a tied down non~flying Lymx helicuptor, to {n) survey noise and vibration
levels of the gearbox and eabin aiructures, {b
with damping material and (c) conduct n ecabin poundproofing study,

58
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Interfor tolse
Uniced Kingdam

Projoct Title:
Internal Nolse Study-Noise Vibratfon Monitoring on Gearbox Rigs

Performing Organization Name & Address: Spenso riug Orguni.z:‘x‘l.'ion Hame & Address:

WESTLAND HELICCPTIRS LIMITHD KINISTRY OF DEFKNCE (PE)
‘Yeovil, Somerset BA. 202YH
United Kingdom

Mrincipal Investigator(s):

Type of Rescarch Fropvam:

Fundnamental

Vevelopment (Component or Systom)
Demonsitration (Experimental, Prototype, or
Yroduction)

H. C. A. WOODWARD
J. 3. POLLARD

Start Dates Completjon Date: . Measuroment Methodelogy
Estinated _pgp 79 ~
FiR. T4 Actual Funding:
Yenur Amount

1976 (petual):
1977 {udpet);
1978 {forecast):

Frofect Swwmary: (Briefly descrile the
woelu, approach, erpected or actunl results,
report{a) generated and the date{s) of
sublication,)

A number of Lywx and Sea King holicopter
goorboxes are boing monitored. In oxder
to have comporative records it has beep
neceasary to etandardise the procedure
by mounting the ascceloroweiers nt similar positiona on each genrliox and conductiing the
meaniremanta at aimilar cperating zonditions, It is hoped te show how dosign changea
influence the noige aspecis of pearboxes nnd the gentter beiwson idonticul pearboxes

wili also be atudied. Early measurcmonis have indicated there could be a large verdation
in noise levels betweon identieal gearboxen,

COMMENTS:
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AIRFRAME NOISE
See Also Pages:

10
1
76
94
107
128
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Adrefrane Neise
tnited Kingdom

Project Ticle:

Performing Orgonization Name & Address:
Hawker Siddeley Aviacion Ltd,
Aerodynamics & Noise Research

Richmend Road

Kingston upon Thames

Sponsoring Organizacion Name & Addraessa:

Principal Investigazor(a):

Completion Date;

Start Date:
Egtimated _1977

Type of Rescarch Program:

Fundamental

Development (Component or System)
Demonstration {Experimentsl, Protetype, or
Production)

Measurement Mathodology

1973 Actual

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

Funding:
Year Amount
1976 {(actual): (#40,000) $68,784
1977 (budget):

(£20,000) §34,392
1978 (forecast}:

During 1976 and ao Ear 1977, we have heen completlng a major programme of flight research which
started in 1973. Thia programme is to demonstrate the realities of airframe noise shielding

which are aimed at reducing noise by up to 6 dB.

Transeribed from the opiginal,
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Airframe. Nolse
West Germany

Project Title:

interference in Ultrasontc Radlacion

Perforning Qrganization Name & Address:

Chair for Air and Space Travel
Aachen View

Anchen Templeigraben 55

West Cermany

Sponsoring Organization Name & Address:
German Rescarch Society

Principal Inveatigatar{s):
Prof. Dr, -Ing. Rolf Staufenbiel

Conplerion Dace:
Estimatred

Start Dace:

Type of Resesarch Program:

——

Fundamental

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

Measurement Methodology

Pec. 31, 1476

Jan, 1, 1974 Actual ___

Project Summavy: (Brilefly degcribe che
goals, approach, expected or actual rosults,
report{s) generatcd and the dace(s) of
publication.)

Year

Funding:
Ampunt

1976 (actual):
1977 {(budper):
1978 (forecasc):

Or Total Funding Ameunt:

- m o e = om om oW W o o = o o o o om o om o

(310,000 DM} §131,440

COMMENTS:

The oceurence of diserete frequencies In the scund Spectrum of ultrasonic radiacions which

ancounter obstacles is to be studied.

fomiliar "shock-cell-noise®. This type of sound gene

airplone bl
chambers are used to meusure direct

levels md narrow-hand frequency spectrums of the sound fleld.
are made visible by speclal schlieren processes.

well as microscopic turbulence

ast=off or when wing flapa are hit by the blast of the airplane propulsion,
fonal characteristics of the sound field, sound output

Translated and transcribed from the original German,

b4

This caudes noise that is mueh louder than the

ration cun occur in rocket and vertical
Anechoie

Sound waves and mancascopls a8



Alrframe WNoide
United Kingdom

Project Title:

Performing Organization Nume & Address: i Sponsering Organization Name & Address:

Royal Aircrafc Establishment
Farnborough

Hampahire GUl4 &6TD

United Kingdom

Principal Invescigator(s): Type of Research Frogram:

E. G. Broadbent Fundomental
Development (Component or System)
Demonstration (Experimental, Prototype, or

Ao e+ A T T e L e

Anmer aro

Production)

Sgartc Date: Completion Date: . Heasurement Methodology

Estimated

Actual Fupnding:

Year Amcunt

Project Summary: (Briefly describe the 1976 (actual):
goals, apptoach, expected or actual results, [ 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publicatian,) =000 | e e e e e e m e e m e m e maam e e . =

Work has centinued on the further development of analytical methods for the prediction of
atrervaft nelse propagation with the effeces of noise shielding by che airf{vime components
and rheir agsociated flow fields ineluded. Forward-speed effects on exhaust nolse can be
imporrant and o good deal of light has been shed on this and reloted problems by the use
of a tranafermation due to K. Tayler, RAL, The traneformation has proven valuable tn both
scattering problema and in source-type problems, where there ia a uniform stream present
in the far fleld, Vortex refraction work has also continued and a simplified predictlon
method is helng developed,

Trangcribed from the original.

65



Adrframe Nolae
United Kingdem

Project Title:

Perforning Organization Name & Address;

Royal Adrecraft
Farnberough

Hempshire cll4
Unfted Kingdom

Establishment

6TD

Sponsoring Organizacion Name & Address:

Principal Investigator(s):

T. A+ Holbheche

Start Date:

Completion Date:
Estimated
Actual

Type of Rescarch Program:

Fundamencal

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

Project Summary:! ({Briefly daescribe the

goals, approach, expected or actual results,

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

publication.)

Production)
Meagurement Methodology
Funding:
Yoar Amount

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

Theeratical and experimental work continues on the assessment of the nolse generaced by
airflow over the airframe cemponency and Lty relation to the total nolse field of the
aircraft. Flight experiments with a VC 10 and Lockheed TriStar have now been analysed
to previde information on the nodse directiviry and on che variacion of noise level with

changes of configuration and speed.

Ceonaideration Is being given co medel tesis in the

RAE 24 fr acoustic wind~tunnel using & directional microphone technique to discriminate
agalnat tunnel background noise.

Reference
?, Fethney

"An experimencal atudy of airframe self-nolsc.”
Progress in Astronautics and Aeronauticas Vol 45, pp 175-403 (1976).

Transcribed from the original.
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Advframe Nolao
United Kingdem

Prajoct Ticle:

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

Royal Adreraft Establdishment
Farnborough

liampehiire GUL4 OTD

United Kingdem

Principal Investipacor(s): Type of Research Program:

T. A, Holbache —. Fundamental

Development (Component or System)

—_ Demonacration (Experimental, Prototype, or
. Production)

Stare Dates Completion Date: —_ Measurement Methodelogy

Estimated

Actual Funding:

Year Ampunt

L Project Summary! ({Briefly describe the 1976 (actual):

i goals, apptroach, expected or actual resules,| 1977 (budget):

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

publicatfon.) 000} e e e m e e e m e e u e = u i m—. = o

COMMENTS:

The analyses of the flight studies of sirframe shielding effects reported last year are
largely cemplete. Further flight investigations of alrframe shieldipg, flow field, and
engine inatallation effects on noise propagation are planned. The properties of the

¢ acoustic radiacion from a large turbotan engine have also been investigated., Preliminary
P analysis of flight and tunnel experiments with swept wing adrcraft to study flow Eleld

4 effects on engine nelse propagation have revealed significant noise redistribution effects
H asgocisted with the wing and £lap vortices and more detailed examinacion of the results is
b under way.

B s e T RTNCIVE

References
R. W. Jeffery "Experimental studies of noime-shiclding effects for a delta-winged airerafe,"
T. A. Holbeche Progress in Astronautics and Aeronuatics Vol 453, pp 419-440 (1976).

i
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i
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Alrframe Noise
United Kingdom

Project Title:
Vortox Refraction

Performinf Organization Naomec & Address:
british Alrcraft Covperation Ltd.
Commercial Aireraft Division

Brooklanda Road

Weybridge, Surrey KT13 OSF

United Kingdom

Sponsoring Organization Hame & Address:

Principal Investigator(s):

P. R. Kearsey
M. §. langley

Starc Pare: Completion Data:

Estimated

Type of Research Program:

Fundamental
Davelapment (Component or System)
Demonstration (Experimental, Prototype, or

Production)

Messurement Methedology

Actual

Project Summary: (Briefly deseribe the

goals, approach, expected or acrual resulrs,

repore{s) generated and che date(s) of
publication, )

Year

Funding:
Amcunt

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

- - - -

Or Total Funding Amount:

Work carried ouc by BAC and NOTE has indicated that the velocity field induged by wing shed
vortices con Aignificantly reduce the nolsc radiated £rom engines,

RAE Farnborough have recently supplied us with a copy of a three- dimenslonal vortex refraction
programme capable of asscesing the above cffeccs,
In order to evaluate fts patential a8 o prediction method it ls proposed ro compare results
from this programmwe with test data already sceumulated by BAC, Any necessary modificarions
to the computer program will be made if it is felt thar the prediction techniques employed

can be improved upon,

It is envisaged that work will also be carried out to asasess the relative Importance of wing

and flap shed vertices.

Transcribed from the original.
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Alrframe Nolge
United Kingdom

Projoct Title:
structural Response Under Turbulent Flow Excltations

- rerforming Organizacion Name & Address:

Spensoring Organizaticn Name & Address:

Inatitute of Sound and Vibration Reasearch
The University

Southampton, SOG5NIE

United Kingdom

Principal Investigatar(s): Type of Research Program:

Y. K. Lin Fundamental

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

Production)
Start Date: Camplecion Date; . Measurement Mathodology
Estimared
Actual Funding:
< Year Amount
Projact Summary: (Briefly desaribe the 1975 (actuald:
i2als, approach, expected oy actual results, 1977 {(budpet):
report({s) generated and cthe date{s) of 1978 {(forecast):

publication,)

COMMENTS:

In this report three problems of turbulent-induced randem vibratfon are discussed. The
first two problems, an airplane [lying into asmospheric turbulence and n panel exposed to
boundary-layer pressure fluctuations, are treated as lipear problemas. Tf Taylotr's hypothesis
of a frozen turbulence field is valid then the caleulation can be greatly simplified using

a spectral analysis in the wave-pumber demain., Furthermore, cven If decay in the turbulenca
ia appreciable o superpositlon scheme can still be used whleh retalns many of the advantages
of the above approach,

The third problem, the response of a building to gusty wiad, is farmulated as a nonllnear
problem in which random inputs eccur both ar parametric and non-parametric ereitetions,
stochastic averaging method of Stratenovich and Khasminekil is used te obtain equivalent
lte equations for along=-wind and cross-wind motions, uand atablity conditiens are established,

The

Transeribed from the original.
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Adrframe Nolse
Abbrevianted Listings

Unlced Kingdom. Untitled project on jet-surface interactions, Royal
Alrcroft Establigshment, Farnborough, Hampshirve GU14 6TD, United Kingdom.

J. MeKle. Experiments in the RAE 24 f£t, tunnel to investigate che generation
of nolse caused by jet-aurface interactions under static and forward speed
conditions have been continued using a representation of a wing-plus-flap

as the interfering surface.

United Kingdom, Jet/Surface Interaction Noise, Southampton University,
Inscitute of Scund & Vibratlon Heaearch, Scouthampron 509 5NH, Unlced Kingdom.
R. W. Head, M, J, Fisher, Publicacion "Jet aurface internction nefse:
Analysis of low frequency augmentations of jot nolse due to the presence of
a solid shield.” R. W, llead and M. J. Fisher 1976 AIAA Paper No. 76-502,

United Kingdom. Turbulept Dissipation as a Source of Sound. Southampton
Universicy, Institute of Sound & Vibrarion Research, Southampron 509 5NH,
United Kingdom. C, J. Morfey. Project completed. [Publication “Sound
radiation due te unsteady dissipation in turbulent flows," C, L. Morfey
1976 Journal of Sound and Vibration 48, 95-111,
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BASIC RESEARCH AND TECHNOLOGY
NOISE PREDICTION TECHNOLOCY
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Nolse Prediction Technology
Netherlands

Les
Froject Ticle Studies lnvolving the Zoning Legislation and Developing a Computer Model

Performing Organization Namo & Address: Spansovring Crganization Name & Address!

Rational Lucht- en Ruimrevaartlaboratorium
Anthony Fokkerweg 2

Amaterdam 1017

Netherlamls

Principal Invesripator(s): Type of Research Program:
Fundamental

Development {Component or System)
Demonstracfon (Experimencal, Zrototype, or
Production)

Start Dates Conpletion Date: Measurement Methodology
Estimated 1980
1976 Actual Funding:
Year Amount
Praject Summary: (Briefly describe che 1976 {actual): (200,0007FF $40,480
goals, approach, expected or a=tuwal resulzs, | 1977 (budget): (250,000 F; ggg.ggg
report(s) generated apd the date(s) of 1978 (f ; (150,000 F y
pubiicaticn.) l J%}g_(_orffaft.). - (130 :90_0 B_ 533.'3.6::,:. _____
d2%otal Furding S0 000 ¥ $16,55
COMMENTS:

Explanation: In 1976, the "modificatlon to the aviation law" was supposed to become law,
The zoning around airports were regulated with this, Diverse activities were expected in
connection with this. Attention was especially to be pald to setting up a regulation in
which the caleulation method was to be clearly laid down for nolse pellution around air

fields. A further development of the computation model to determine noise hindrance was

also to be expocted in 1974,

In later years, emphasis war to be lald on collecting datn needed for noise hkindrance
determination, This was supposed to he dependent to a large degree on the introduction
and the use of a MLS-guidance system and making other future changes in the procedure.

Translated and transcribed from the eriginal Dutch,
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Noise Predietlon Technology
United Kingdom

Project Title:
The Effect of Forward Speed on Jet Noise

Performing Orpanization Nume & Address:

Department of Aeronautics & Aatronautics
University of Southampton

Southampton

United Kingdom

Sponsoring Urganization Name & Addresat
Sclence Research Council
State Houge
Kingsway London
Untted Kingdom

Prineipal Investipator({a):

Prof, I. C. Cheeseman
B, Pritchard

Type of Research Progranm:

X .. Fundzmental

Devalopment (Component or System)
Demongtration (Experimental, Prototype, or
Production}

Measurement Metheodology

Start pace: | Completion Dace:
Estimated 1978
1976 Actual

Project Summary; {[Briefly describe the
goals, approach, expected or actusl results,
veport(s) generated and the date(s) of
publication.)

Funding:
Yaar Amount
1976 (actual):
1977 (budgec):
1978 (forecast):

- e e e M m E e W o m om om M m o om o o m w W

Or Total Funding Amount: #26000) 544,710,

—- e e m e E m om W W o o om W o o e W M

COMMENTS

A rig to produce mixing jet noise with minimum contamination has been developed and tested
in the ancchode wind tunnel. Jet velocities up to 300 m/e have been used and forward
Flight simulated up to 30 m/s. Preliminary results have shown that in the static case
the noise generated by the jet correspends to the results obtained by P, lush. The
effect of forward speed has been to preduce a change in fleld shape and noise level even
at very low forward speeds. The effect of yawing the jer hee slgo been cxamined and
aignificant ‘changes found, These results are now being examined in depch,

Transcribed from the original,
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Noise Prediction Technolegy
Uniced Kingdom

Project Title:
Adreraft Engine Noige

Perforwing Organization Name & Address:

ROLLS-ROYCE LTD,,
DEREY,
ENGLAND,

Sponsorviug Organization Name & Address:

H.M, GOVERNMENT 10D (PE)

frincipal Investigator(s):

Start Date: Completion @t
Estitiated

Type of Research Program;

Fundamental R
.. Bevelopment (Component or System)
¥ DPemenstration (Experimental, Prototype, or
Production)
Heasurement Methodolagy

Actual

—/

Mréject Summary: (Briefly describe the
roals, approach, eapected or actual results,
report (s) generated and the date{s) of
wblicatlion.)

Funding;
Year Amount
1976 (actual);
1977 (budget):
1978 (forecast):
Or Total Fundiig Amount:
o

o
COMMENTS ¢

Tho "Spinning Rig" facility has been developed to reduce asredynamic and
acoustic uncerteinties, Repeatability is now excellent and although
the measurement environment is sti1l suspect (¥ 14B error} end facility
atill produces some 348 excess nbove hot model Jet nolse.
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Neige Prediction Technology
United Kingdom

TFroject Title;

Performing Organizatlon Name & Address:

Royal Alrcraft Eatablishment
Farnborough

Hampshire GU14 6TD

United Kingdom

Sponsoring Ovganization Name & Address:

Principal Investigator(s):

Type of Research Program:

Fundamencal

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

Heagurement Methodology

J. MeKie

Scart Date: Compleeion Date:
Estinated
Actual

Funding:
Year Amount

Froject Summary: [Briefly describe the
goala, approach, expected or actual results,
report{s) generated and the date(s) of
publication.)

1976 (actual)}:
1977 {budget):
1378 (forecasct):

COMMENTS:

An investigation has been made of the possibilities of using a model-scale engine simulator
(an ejector-powered nacelle) to act a8 a noise pource for acouatic tunnel tests of shiclding
and propagation., A number of further schemes are being examined to provide vepresentative
Jet nolse aources together with Internal noise sources with realistic spectra and tonal
eontent, to-elmulate the exhaust noise of a full scale high-bypass~ratio engine,

Transeribed from the origipal,
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Noise Prediction Technology
United Kingdon

Project Title:
Alrcraft Engine Noilse

Performing Organization Name & Addresss

ROLLS~ROYCE LTD,,
DERBY,
ENGLAND,

Sponsering Orpanization Name & Address:

H, W, GOVEREHT Mob (PE)

rincipal lnvestigator(s):

Dy, B, Y. Lovrie
lr, D. Hewby

Type of Research Program:

Fupdamental

___ Development (Component or System)

_&_ DNemonstration (Experimental, Prototype, or
Production)

itare Dates Camplecion_lates
Egt fmdted

| —"hetual

Heasurement Methedolopy

Funding:
Year Anount

'raject Sumpmary: (Briefly describe the

oals, appronch, expected or acrual results, 1977 (budgec):

teport(s) penerated and the date(s) of
whlication,)

1976 (actunl);

1978 (forecast):

COMMENTS:

An intake which should aliow inflight noise levels to be obaerved from a fan
on static test hes been developed, and ¢alibrated and the work described in

ATAA PAPER 77-1323

"The Design and Calibration of a Distortion=-
Reducing Screen for Fen Noise Tesating”

by Dr, B, W, Lowrie and Mr, D, Newby

To be prescnted to the 4ih Aero-acoustics
Specialists Conference at Atlanta Georgie in
October, 1977,
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ilolae Prediczion Technology
United Kingdom

‘roject Title:
Alrcraft Engine Noige

lerforming Organization Name & Address:

HOLLS-R0YCE LTD,,
DEHEY,
ENGLAND

Spengering Organizatfon Name & Address:

H, M. GOVERMENT 0D {PE)

*rincipal Investigator(a}:

o, B, W, Lowrie

Type of Research Program:

Fundamental

___ Development (Component or System)

X __ Demonstration (Experimental, Prototype, or
Production)
Measurement Methodology

itart Date: Completion
ated
Actual

|yoject Summary: (Briefly describe the
poals, approach, expected or actual resulta,
report{s} generated and the date(s) of
yublicatien,)

Funding:
Year Anount
1876 (actual):
1977 (budpet):
1978 (forecast):

In conjunction with outaide consultants a technique te determine the medel structure
of aerc engine nolse is being developed for held measurements, Progress so fer
has indicated that it should be possible and the work ia reported in:

AJAA PAPER 77-1331

"Farfield Methed of Duct Mode Detection for

Brogdband Noise Sources"

By Ir, B, W, Lowrie, B, J. Tester and C, L, Morfey,
To be presented to the 4th ATAA Aerc-acoustics
Specialists Conference at Atlanta GCeorgin in
October, 1377,
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Noise Prediction Technology
United Kingdom

Project Title:

Coherent Structure in Jet Turbulence

Performing Organization Name & Address:
Seuthampton Univeraity

Institute of Sound & Vibration Research
Southampton S0% 5NH

United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator(s):
P, 0. A. L, Davies

D. R. J. Baxter

P. 1. MeConachie

Completion Date:
Estimated

Start Datet

Typa

of Research Program:

Fundamental

Deavelopment (Component or System)
Demonatration (Experimental, Prototype, or
Production)

Measurement Methodology

Actual

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

Puhlieation

Your

1976

1977
1978

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

Or Total Funding Amount:

COMMENTS :

A computer aimulation of a starting-jet," A. V. J, Edwards, C. L., Morfey and P,0,A.L. Davies
1877 University of Southampton, ISVR Technical Report No. 89,

A discrete vortex model of an axisymmetric starting ject, originally proposed by T E Bose
and P 0 A L Davies, ( T E Base 1960 Mathematical Studies of Vortex Models to Represent

Unateady Flow,

small seale aspects of the model flow as well as to grosser features.

PhD thesis, Southampton University) is refined, attentlon being given to

Some attempt at

the simulation of some renl flow characceristics is made and compariszon with experiment

is considered.

Transcribed from the eriginal,
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Noise Predicction Technology
United Kingdom

Frolegt Ticle:

Jet Noiase Prediction from Inviscid Flow Models

Performing Organization Name & Address:

Southampton Univeraity

Institute of Sound & Vibration Hesearch
douthampton 509 5MH

United Kingdom

Sponsaering Organdlzation Name & Address:

Prineipal Investigator(9):
P.0,A.L. Davien

C. L. Morfey

AV.1. Edwards

Completion Date;
Estimated
Actual

Start Date:

Type

of Research Program:

Fundamental

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

Megsurement Methodology

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

Trapscribed from the original.

Funding:
Amount
{actual);
{budget):
(foracast):
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ATHOSPHERIC PROPAGATION AND GROUND EFFECTS
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Atmaspheric Propagation & CGround Effects
United Kingdom

Project Title:

Propagation of Sound ip the Atmosphere

Performing Organization Name & Addresa:

National Physical Laboratary
Teddington
Middlesex

Sponsoring Organization Name & Address:

Miniatry of Defense
(Procurement Executive)
Hat'l Gas Turbine Bat.
Pyeatock Hampehire

dom

Depe. of Industry
L Victorin Street
London SW1

nited Kingdom

Prineipal Investipator(s):
Dr. D, W. Robinson

Dr. M, E. Delany

Dr, D. F, Pernet

Type of Research Program:

Fundamentcal
Development {(Component or System)
Demonscration (Experimental, Prototype, or

f!. C. Payne
Produetion)
Start Date: Completion Date!: ... Heasurement Mathodology
Estimated
Actual Funding:
Year Amount

Project Summary: [Briefly deascribe the
goals, appreach, expected or actual yesules,
reporet(s) generated and the date(s) of
publication,)

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

Or Toral Funding Amount:

Studies of propagatien, including effects of meteorological conditlons, ground reflecrion ond
absorption, and nen-linear effects, with particular reference to the noise from aireraft.

Publicationa

"The amplitude disturbances of non=-linear aignals", D, F. Pernet and R. C, Payne, NPL Acoustice

Report Ac 70, 1975,

*"Sound absorption in air et frequencies up to 100 KHz", E. -N. Bazley, NFL Acoustics Report Ac 74,

1976,

"The prediccion of nolse levels L;p due to road craffie", M, E. Delany, D. G. Harland, R. A. lood
and W, E. Scholes, Journal of Sound and Vibrationa, 48, 3, 305-325, 1976,

Troanscribed £rom the original,
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Mcaaurement Methodology
Denmark

Project Title:

Movable Monitoring System, Verification of Caleulation Method.

‘Performing Organization Name & Address:

National Agency of Environmental Protection
Kampmannsgade 1

1604 Kobenhaven

Denmark

Spensoring Organization Mame & Address:

Principal Investigator(s):

Start Date: Completion Date:

Type

Y

of Regearch Program:

Fundamental

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

Heasurement Methodology

Estimated 1978
1977 Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actual):
goals, approach, expected or actual resylts, | 1977 (budget): (300,000 D,kr.) $49,470
report(s) gencrated and the dace(s} of 1978 {(forecast): {30,000 D.kr.} B, 245

publication.}

Movable Monitoring System, Verifjcation of Caleuylation Mathod:

The reliabilicry of a number of noise calculations performed in majer alrports have been

questioned by the local authoricies,

The Natlonal Agency of Environmental Pretection admics

that the theoretical calculations reat on a aimplified basis, and thermfore finds it appropriate
to perform a pumber of noise measurements at sclected localities around major airports in

order to verify the theoretical caleulations,

Transctribed from the origioal,
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Measutrement Hethodology
Denmark

Project Title:

Guidelines on the Calculationt and Evaluation of Alr Traffic Noise.

Performing Organization Nume & Address:
Hacienal Agency of Euvironmental Protectfon

Kampruannagade 1
1604 Xobenhaven
Denmark

Sponsoring Organization Name & Address:

Principal Investigator(s):

National Agency

of Epnvironmental Proteccion

Start Date:

Aut, 1977

Completion Date:
Estimared Spring 1978

Type of Research Program:

Fundamental

Development (Compenent or System)
Pemanstration {Experimental, Prototype, or
Producticn)

Measurement Methodology

1

Actual

Froject Summary: {Briefly describe the

goals, approach, expected or actual results,

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

publicacien,}

Funding:
Year Amount
1576 (actual):
1977 (budget): (37,000 D.kr) $6,101

1978 (forecasc): {30.000 D.kr) 4,947

- o e o e m M om e em e m m omom o= wm om m

[ . T R R e ]

Guidelines on the Calevlation and Evaluation of Alr Traffic Nolse:

An existing working group has agreed ghat the curvent method to calculate ailr traffic noise
{CNR-method) shall be replaced by a method in which dB{A} 18 used as a measurement unit and
the duratlion of the noise emission is conaidered, The new method will be intvoduced in
connection with renewed noise calculacions for Kastrup/Saltholm Afrport, under the auspices
Conmittee of 1975". The Acoustie Laboratory will assist the Agency of
Environmencal Protection In the provision of the technical guldelipe basefs.

of the "Afrport

Transcribed from the original,
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Measurement Methodology
Netherlands

rrojcct Titla:
Working Up and Analysis of Nolse Measuring Recordings

Performing Organization Nume & Address: Sponsoring Crganization Name & Address;
National Lucht~ en Ruimtevaartlaboratorium
Antheny Fokkerweg 2
Amsterdam 1017
Netherlands
Principal Lnvestigator(s): Type of Research Program:
Fundamental
Development {Component or System)
Demonatration (Experimental, Prototype, cr
Production)
Start Date: Conpletion Date: Measurement Methodology
Estimated 1980
1976 Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1876 {actual): (100,000 Fy §20,240
goals, approach, expected or actual results, 1977 (budget); {55,000 F) $11,132
report({s) generated and the date(s) of 1978 {(forceast): (60,000 F) §12,144
publicacion,) 1929~ - 'L o w - ~ (85,000 FL _ S13,15%6 . = - ~
825%0ra] Funding andinedo0 ) §15,180
COMMENTS:

Furpose: Control of nolse hindrance calculations and development of future noise guarding

system.

Explanation: In 1975, the NLR was involved in working up recordings of RLD noise measurement.
On the one hand, this included the setting up of so-called monthly and quarterly reports

and calculating programa, that is to say the moaual method which up to today haa been
customary wich the RLD, while besidea this the purpuse wae to build up a ser of recordings
which makes it possible to have a statistical analysis of strong fluctuations in the mensured

noise level.

In 1975, after che program for the named report had already come, in 1975, cthe regular production
of reporce was supposed to be taken care of by the NLR. On the basis of the preliminary test
carried out in 1975 as to the posaible cavacs of occurring fluctuatlons, work was to be

dane on a wider scale in 1976

Translated and transcribed from the original Dutch.
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Measuwrement iiethodology
Netherlands

Project Ticle:
Measurements on Runways

Performing Organizacion Nume & Address: Sponsoring Organization Name & Addreas:
National Lucht- en Rulmtevaartlaboratorium
Anthony Fokkerwep 2
Amaterdam 1017
Netherlands
Principal Investipgator(s): Type of Research Program:
Fundamental
Developnent {(Component ot System)
Demenstracion {Experimental, Prototype, or
Production)
Scart Dare; Coppletion Date; Meagurement Methodology
1977 Estimated _ 1981
Actual __ Funding:
Year Amount
Project Summary: (Briefly describe the 1977 (actual): (140,000 F) 528,36
gouls, approach, expected or actual resulrs, 1978 (budget): (90,000 F) 518,216
t rated and the dat £ : (45,000 F 9,108
DS feado oy oriced snd che datels) o 19dg (Forecase): {800 B duddh | _
08%ocai Furding abdladP P} 510,120
COMMENTS:

Purpose: Devalopment of mechods for runway definition, collecting data, 1.e, noise hindrance
caleylacions pnd control of the performance of flight procedures,

Explapation: The development of an improved method of recording the digitalfzed radar datn of
TAR 2 advanced to a sstisfactory measure in 1976, DBecause the dellvery of the needed magnetic
tape vecorders shall take place right ar the start of 1977, operational use ghould be made of
the pew 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 program should be expanded in crder to produce the desired runways as efliciently
and rapidly as possible.

Juat as in the preceding yeara, in 1977 measuremente should be made on aircraft starting Erom
and landing on the Schiphol airport by the NLR. If pessible, attention should be paid to the

aircraft starting from and landing on the runways of the Hotterdam airport,

In addition, to conctrol the carrylng out of the flight procedures, the recorded Elight paths
should be treated to obtailn data with reference to noise prevention caleculatieons such as
determining the gpread in vunways and layimg instructional circufts,

In the years after 1977, a limited further optimization will be anticipated of the measuring
mathod and the pertinent working out of programs and continuing the measuvements.

Translated and transcribed from the origimal Duteh,
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Measurement Methodalegy
Netherlands

| Project Ticle:
Preventing Nofse Caused By Alrcrafe

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

‘ National Lucht- en Ruimtevaartlaboratorium
] Anthony Fokkerweg 2

Amsterdam 1017
Retherlanda

4 Principal Investipator(s): Type of Research Program!

I . Fundamenctal

Development {Component or System)
Demonstrntion (Experimencal, Protetype, or
Production)

1 Start Date: Complecion Date: Measurcmeat Methodology
Estimated 1980

; 1976 Actual Funding:

i Year Amount

Project Summary: (Briefly describe the 1576 (actual): (175,000 F} 535,420

| goals, approach, expected or actual rosults, 1977 (budget}: (200,000 F) 540,480

N report{s) generated and the date(s) of 1978 (forecast): {225,000 F) 545,540

; Publicacion. ) 18- GHAY 21 B0 - - - - -
1981 {275,000 F) 55,66
COMMENTS:

Fxplanation and time phasing:

In 1976, caleulations are to be carried our concerning noise hindrance around:

E ~ Schiphol,
" - secondary airports, such as Zestienhoven, Beek, Eelde,
= gmall airporta, such as Teuge

The calculations are to be carried out for the present day sicuation (i.e. 1975) as
well as foy future situations. If so indicated, calculatinnas sheuld algo be carried

it our on a quarcterly basis Eor the Schiphel alrport.

" These calculations should also be neceesary in the coming years, pessibly in adapted
form.

i

Translated and transcribed from the original Dutch.
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lteasurenent Hethpdelogy
ilerchern Ireland

Project Title:

Noise Spectra for the Environs of Belfast Ajrport.

Parformlng Organlzacion Bame & Address;

Department of Aeronautical Engineering,
Queen's University,

David Xeir Kuilding,

Belfast PTZ SAG, Northern Ireland.

Sponsoring Organlzation Name & Addross:

Naone

Prinecipal Investigator(s): Type of Research Fropram:

Professor P.P.lenham

br. 8.Raghunathan X Tundamental
__ Develepnent (Componunt or Sysgem)
. hemonstration (Experimental, Frototype, or

Produetion)
Start Date: Completion Date: X . Heasvrcument Methodolopy
Estipated Deec. 1977 "'

Oct.1976 Actunl Funding:
Yonr Amount

frojeet Sunmary: (Briefly describe the 1976 {actual): -

goala, approach, expected or actual results, 1977 {budget):

reporf(s) generated and Lhe daiefs) of 1978 (forecast):

wublication.)

Or Total Funding Amount:  (ragng) 513,757
.

COMMENT S

Balfast airport is not very large (not imternational status) and ia situated about 13 miles
from the city. Tt receives however a very wide range of aircraft types, private and
commercial and there is an adjacent small military wait, There is an interest from

local environmentalists and aeronautical industry to establish the landing, take-off

and overhend noise spectra of a range of aircraft at various stations in the environs

of the airport.

The department of Aeronsutical Engineering, has undertaken this project and a preliminary
report will be prepared in October 1977 and a final report in about cne year hence.
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Measurement Methodology
United Ringdom

Project Title:
AMrervaft Nofse Measurement Programme

Performing Organization Nume & Address:

Dept., of Engineering
Univeratcy of Reading
Reading, Berks
United Kingdom

Spensoring Orgonization Nome & Addresa:

Various local autherities to the west of London
Alrport (Heathrow) and clese to Gatwick Alrpore,

Principal Investigator(s):
Dr. A. J. Preclove

Complecion Date:
Estimated Ongoing
1969 Actual

Start Date:

Type of Research Program:

Fundamental

Development (Component ot System)
Demonstratian (Experimental, Prototype, or
Production)

Measurvement Methodology

.. S

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

Funding:
Year Amount
1976 (actual): (£800) 51376
1977 (budget): (#800) $1376
1978 (forecast): (£000) §1720

The aim of the work is to provide o continuing monltor of aircraft nolse levels close to
Heathrow and Gatwick airports so that trends may be observed and, if nececasary, representations
made to the U,K, government, All measurements have been made uaing the Noise and Number

Index based on continuous measurements in dBA,

Varieus trends have been observed in the eighc

years 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 circulation but information is available on request.

Transcribed from the original,
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Meagurement Hethadology
United Kingdom

Projoct Titlet

Develapment of Closed Working Seccion Anecholc Wind Tunnel

Performing Organization Namc & Address:

Deparement of Aeronautics & Asrronautics
University of Southampton

Southampton

United Kingdom

Sponsoring Organization Name & Addreas:

Science Research Councll
State House

Kingsway

London

Principal Investigator(s):
Prof, I. C. Cheeseman
B. Pritchard

Start Date: Completion Date:
Estimated

1873 Actual 1074

dom
Type of Research Program:

Fundamental
: Development (Component gr System)
Demanstration (Experimental, Prototype, or
Production}
Measurement Methodology

Ix

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

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

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

for frequencies above 500 Hz, Specially constructed eplitters have heen developed to reduce
the noise generated by the wind tunnel fan, Due to the need te reeain the original aerodynamic
capability the splicters have had to be placed in the high speed diffuser where they create

a 40X blockage and generate aerodynamic noise which tends to dominate the noise levelg in

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

Initinl experiments carried out during the commissioning of the tunnel demonstrated that

Jet mixing nolse, airframe noise and vortex refractioen effects can be satisfactorily measured.

Transcribed from the original.
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Measurement Methodolegy
West fermany

Projcet Title:

Production of Noise Protection Haps

Performing Organization RNume & Address:
Instirute for Applied Geodeay
Richard-Strausg-Alle 11

Frankfore
West Germany

Sponsoring Organizacien Hame & Addpesa:

Principal Inves

Pr.-Ing. Walter

tigator(s):

Satzinger

Start Date:
Jan. 1, 1973

Complerion Date:
Estimated Dec, 31, 1980

Type of Researcl Program:

Fundamental

Development {Component or Systom)
Bemonatratfon (Experimental, Frototype, or
Production)

Mearurement Methodology

Actual —

Project Summary: {Briefly describe the
Bouls, approach, expectod or actual vesults,

repart{s) gener

publication,)

ated and the date{s) of

Funding:
Yeur Apount
1976 {(actual):
1977 (budget):
1978 (forecast):

R I I R e

COMMENTS:

The preductien of maps for nolae protection zoped for civillan and military airports, as a
part of the compliance with the regulation issued upder the Aviatien Noise Control Act of

March 30, 1971.

Tranalated and transcribed from the original German.
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MHeasurement Mcthodology
Netherlanda

Project Title:

Development of a Standard Measuring Procedure for Alreraft Noise

Performing Organization Namo & Address;

Royal Air Service
Publis lealth & Environmental Hyglene
Amaterdam, Netherlanda

Sponsoring Organization Name & Address:

Interdepartmental Commission for Reducing Noise
over Alr Traffic Routes

Pripneipal Ipveacipatvor(a}:

Completion Date:
Estimatad

Starc Date;

Typa

of Research Propgram:

Fundamental

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

Measurement Methodolopy

1976 est, Actual _

—————

Project Summary! (Briefly describe the
goala, approach, expected or actual resules,
report{s} generated and the date(s) of
publication,)

Year

1976
1977
1978

Funding:

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

COMMENTS:

A standard wessuring procedure needs to be available for aircraft noise on behalf of nolse super-

vision in general as well as for individual alrcraft movements.
at the present time on the basis of internacional recommendations.

Such a method 1is belng worked on
Further developments with

possible differentiation of various forms of air traffic are desirable in the future,

As much as posaible, use needs to be mide of already developed procedures in the framework of

atudies made earlier,

Translated and transcribed from the original Dutch.
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Measurement Methodology
Netherlands

Project Title:
Study of the Deaign of a Noilse CGuard System

Perfurming Organization Nume & Address: Sponsoring Organization Name & Address:

Royal Aviatjon Service, Defenae Commissfon for Reducing Nolse over Alr
Public Healcth & Environmental Hyglenc Dept. Traffic Routes
Amgterdam, Netherlands

Principal Investigator(s): Type of Resecarch Program:

Fundamental

Development (Component or System)
Bemongtration (Experimental, Protaotype, or
Froduction)

Start Date: Completion Date: o Measurement Methodology
1976 est. Estimated -

Actual _ . Funding:

Your Amount

Project Sunmary: {Briefly describe the 1976 (actual):
goala, approach, expected or actual results, | 1977 (budgec):
report(a) generated and the date(s) of 1978 {(forcecast):
publication.) T Iy

Or Total Funding Amount:

COMMENTS

The purpose of this study 18 to set up data and guidelines for the design of a neise defense
syatem around air flighr territories, A distinction is made between large dnternational
alrcraft areas, reglonnl civillan sircraft territorieas, military alreraft territorles and
smpll civilian air flight terricories. 1In close deliberatjon with the responsible auchorities,
a apecification should be drawn up of the nolse prevention system for different types of
alrcrafr terrvain, On the basis of this, the desigy of the mystem should be worked out as

to apparatus, use, calibration, ond procedures to be worked out for establishing an interpretation
of informations sources.

In this working out, attentlon needs to be paid to stationary and mobile polse measuring

poets and possible cther equipment, Consideration also needs te be given to the location

of measuring prsts, setting up of equipment to determine stmospheric influences,

Translated and transcribed Erom the original Dutch,
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Measuremeut Methodology
Netcherlanda .. "

Prafect Title: payglopment of a Standard Calculation Method for Noise Follutlon

Caused b»y Airplanes

Parforming Orpganization Nome & Addresst

Royal Alr Service

Defense, Public Health and Environmental
Hyglene Department

Amaterdam, Netherlandsa

Sponsoring Orpanizavion Name & Addresst

Interdepartmental Commission for Reducing Noise
over AMr Traffic Routes

Principal Inveselgator(s):

Campletion Date:
Estimated

Start Dates

Type of Research Program:

Fundamental

Development {Component or Systen)
bemonstratfon (Experimental, Prototype, or
Productfen)

Mensurement Methodology

1976 est. Actual

Project Summary: {Briefly describe the
goiala, approach, ewpected or actunl tvesults,
report{s) generated and the date(s) of
publication,)

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

COMMENTS:

For the benefit of noise zoning around alr flight terrain, such as expected in the legal draft
modifying the law of aviation, it Ls necessary In connection with the lnvolved lagal consequences

that the calculation of noise curves be done according to a standard methed,

Guidelines should

be taken up for acceptance with regard to flight patameters, aircraft parameters, atmospheric
and geomorphological factors, the distribution of flight movements and the compilation of the
air corps as well as with regard to acoustical factors which are used for the calculutiens,

Tronelated and transcribed from the original Dutch,
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Measurement Hethedology
United Kingdaom

froject Title:
fffects of Microphone Helght on Alrcerafrc Noise Meansurements

Performing Organization Nume & Address; Sponsoring Organization Name & Address:

Sririeh Afrcraft Corporation Ltd.
Commercial Afrcraft Divialon
Brooklands Road

Weybridge, Surrey, KT13 OSF
United Kingdom

Principal Investigatar(a): Type of Research Progrom:
Fundamental

Development (Component or Systenm)
pemonstracion (Experimeatzl, Protorype, or
Production)

P. R. Kearsey, M. 8. Langley

Start Date: Complacion Date: ___ Heasurement Methodology
Estimated
Actual Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actual):
goals, approach, expected or actual results, 1977 {budgec):
report{a) generated and the date(s} of 1978 (forecasc):

publicacion.)

In aircraft flyover noise iteasurements it is rarely possible to locate the microphene in a
position whera the effects of the ground plane are ipsignificant. In order to investigate
and mindmize these effects it is proposed to study nolse data obtained from measurcments
token with microphones at various heighte and above various ground covers. It is envisuged
that noise tests will bhe made on a modern aircraft with high bypasa ratio engine (Lockheed
Tristar). Reaults will then bo representative of the aircrafr engines which are likely to
be in service in cthe foreseeable future. This work will be parcicularly relevant te certain
revisions of noise certification which are currently belng propoaed.

Transcribed from the original,
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Measyrement Hethodology
United Kingdom

Project Title:
National Calibration Standards for Sound Pressure and Noise

gg:égi;gﬁgqi;ganizaninn Namo & Address: ' Sponsoring Organization Name & Address:
National Physical Lahoratory Dept. of Industry Depe. of Trade
Teddington I victoria Street The Adelphi
Middlesex London SWL John Adam Street
United Kingdom United Kingdem London WC1, Unilted Kingdom
Principal Investigator(s): Type of Resgearch Pregram:
Dr, D. W, Rohinson
Dr, M. E, Delany — Fundamencal
E. N. Bazley ___ Davelopment (Component or System)
. Demonstracion (Experimental, Prototype, or
Production)
Start Dace: Completion Darte: . Measurement Methodelogy
Estimated
Actual Funding:
Yenr Amount
Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual resules, | 1977 (budget):
report () genmeraced and the date(s) of 1978 (forecast):
publication,) | m e e e e e e mmr - wsds o s e -
Or Tatal Funding Amount:
COMMENTS:

To provide primary calibration of astandard reference microphones and a npational reference
service on acouStical mepsurement, International comparisons, Standarda for noise emisaion
measyrement, eapecially alrerafr,

Publications
"Sound absorption in alr at frequencles up to 100 KHz", E. N, fazley, NPL Acoustics Report Ac
74, 1976,

- "Calibration procedures for sound level meters to be used for measurements of Industrial peise”,
M. E. Delany, L. §. Whittle, K. M, Collins, and ¥. S. Fancey, NPL Acoustics Reporrt Ac 75, 1976,
"The effect of small variaticns iIn the height of a microphone above ground surface on the
measurement of aircraft nolse", D, F, Pernet and R. C. Payne, NPL Acouscics Repert Ac 77, 1976,

Transcribed from the originak.
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Heamurement Hethodolaogy
United Kingdom

Project Title:

Performing Organization Name & Address:

Sponsoring Organization Name & Address:

Department of Trade
London W.C, 2
United Kingdom

Principal Investigator(sa):

Type of Research Program:

Fundamental

Develapment (Compenent or System)}
Demonatration (Experimental, Prototype, or
Production)

Measurement Methadology

Start Date; Coampletion Date: _
Estimated
Actual Funding:
Year Amount

Project Summary: {Briefly describe the
goals, approach, expected or actual results,
reporc(s) genarated and the date(s) of
publicacion.)

1976 {actual):
1577 (budget):
1978 (forecast):

COMMENTS:

Holse studies covering inatrumentation and anolysis techniques for nolse certiffcntion purpnses,
the soclal effects of aircrafc nelae, including reverse thrusc, noise measurcments including
the production of NHI contour maps for such purposes as land use planning decisions and the
evaluation of noise abatement techniques, night disturbance, ete.

Transcribed from the original.
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Measurement Methodology
United Kingdom

Projoct Title:

Performing Organizacion Name & Address:
Royal Aircraft Establishment

Farnhorough

Hampshire GUl4 6TD

United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator(s):

J. Williams

Start Date;

Completion Date:
Eytimated

Type of Research Program:

Fundamental

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

Measurement Hethodology

Actual

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

publication,)

Funding:
Year Amount
1576 (actual):
1977 (budgerc}:
1978 (forecase):

e o o m om o e o m m o e e ow e m oW oM e ow o

Or Total Funding Anount:

COMMENTS:

RAE haa continued to centribute to an international appralsal of the problema of nolae
measurement in ground-based facilities which provide forward-speed simulation, The RAE

5 fr tunnel has now been converted with a new resited Fan and irs acrodynamic performance
checked; studles of its background noise reduction ahould start late in 1977, after
completion of the anecholc working-chumber and of the circuit acoustic splitters, As
regards spplidcation of the RAE 24 fr wind tunnel, further investigations relate to its
working-chamber acoustics, in-flow microphone characteristdes, and ncouscic-mirror
Techniques for noise source location have been reviewed.

discrimination,
References
F. W. Armstrong
J. Williams

J. Williama

J. Williams
{editor)

Susan M. Damms

"Some UK Government Establishment research towards quieter aircrafr,’
1.8, Vib, 47, (2) pp 207-236 (1976).

‘Ground~based facilities with forward-specd representation for
alreraft noise research,

RAE Technical Memorandum Aero 1707 (1977},

AGARD Leccure Series 80 Poper 11 (1976).

"Aerodynamic neise.™

AGARD Lecture Series 80 (1976).

"The shielding method for noise source location and a review of

alternative methods.®

RAE Technical Reporc TR 77032 (March 1977).

Tranecribed Erom the original,



R L T A R Y B Yt 1 L B e £ B e e

T s T

I

I e

T e e e o 3 R L, RTLDIRC P s DT

Measurement Methodolagy
United Kingdom:

Project Title:

Parforming Organization Name & Addresgs:

Royal Alrcraft Establishment
Farnborough

Hampehire GUl4 &TD

United Kingdom

Sponsoring Organdization Name & Address:

Principal Investigator(s):

J. McRie

Start Date: Complecion Date:
Estimated

Actual

Type of Research Program:

. Fundamental

. Development {Compenent or Systom)

.. Demonstration (Experimental, Procotype, or
Production)
Measurement Mathodolagy

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

Funding:
Year Amount
1976 (actual):
1977 (hudget):
1978 (forecasc):

Or Total Funding Amounc:
CCMMENTS:

Two series of tests have been made In the RAE 24 [t acoustic wind tumnel on varlpus nozzles to
provide information both on the nolse characteristica of the nozzles under atatic and forward
spead conditions, and to provide data on which the tunnel os a facility can be asscesed for
comparisen with other facilities in which the nozzles have heen tested,

Referapce

J. B, W, Edwards " Comparative measurments of the noise of cold alr Jeta from three nozzles
under static and forward apeed conditions.” RAE Technlcal Memorandum

Aero 1692 ARC 37055 (Sopt, 76).

Tranacribed from the original.
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Architectural Studieca
United Kingdom

Project Title:

Active Damping Metheds for Plates and Framed Structures

Performing Organization Name & Address:
Civil Englneering Department

Univereity of Leeds

Leeds, L52 3JT

Uniced Kingdom

Spensoring Orpanizacion Name & Address:

Civil Englncering Department
University of Leeds

Leeds, L52 9JT

United Kipgdow

Principal Invescigator(s):

L. A, Walker

Conplacion Dage:
Estimaced 1980

hetual _

Starc Date:
Autumn 1977

Type

ra

of Research Pregram:

Fundamental

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

Measurement Methodology

Project Summary: [Oriefly describe the
goala, approach, expected oy actual results,
report(s) generated and the data(s) of
publicatien.)

Funding:
Year Amount
1976 {agrusl): (5007 5860
1977 (budget); not yet known
1978 (forecast): oo "

COMMERTS:

In the interests of improving airborne scund insulation of panels and of regulating room
reverberation, the control of trunaverse vibration of a thin plate by application aof accive

energy feedback has been evaluated in past work here.
derived from the sensed motion of some point an the plate surface,

A localized polnt control force is
Control can be effective

for particular points and fop all reaopant modal motions under copditions of light damping.

‘The complete conditions for ayetem stability are established.

Bandwidth limitations are

not found if the points of seneing sand feedback nre made identical.

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

unite like the single one above,

Measured velocity dampings of 40 dB are found within the first three or four cycles of an
impulsed plate, The method should be appliceble to other structures {aircraft, ships, framed
builldipngs) than the plate, above, and future work (the object of the rpference) will
concentrate on the applieation to framed structures,

Refarences:

L. A, Walker and P. P. Yaneske, 'Characteristics of an active feedback system for the control

of plate vihrations'.

Jl. of Sound & Vibration {1976) Vol, 46(2) pp. 157-176,

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

control systems',

107
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Architectural Studies
Netherlands

Projoct Title: Study of the Anticipated Mensures in which Use 18 to be Made of
Noisc~Reducing Equipment in Noise Zones as well aa the Optimal
Prescnrarion of Equipment Regulatfon

Performing Orgunization Nume & Address: Sponsoring Organization Name & Address:
Public Health & Envirenmental Hygiene Dept. Interdepartmental Commisslon for Reduclng
Mnsterdam, Netherlands Noise aver Alv Traffic Routes

Principal Investipator(s): Typo of Researeh Propram:

— Yundamental

% Development (Component or Systen)

___ bemonstration {(Experimental, Prototype, or
Production)

Stare Date: Completion Date: - Measurement Methodolopy
1976 est. Estimated

Actual __ Funding:

Year Ameount

Project Summary: ([Briefly desceribe the 1876 {actual):
gouls, approach, expccted or actual vesults, | 1977 (budget):
report{s) gencrated and the date(s) of 1978 {forceast}:
publiearion,) e e e et m m e D m s ke e m s e e e e - - = =

COMMERTS:

Extra nolge-resistent equipment is involved in the framework of the protection of homes. From
the viewpoint of public health it is important that ume he made of ps large as possible a
number of theae insulation regulations (voluntarily).

Not only the quality of the equipment and the sccondary effects play a role, but also the
possible inconvenience of cultivation, but the presentation of the regulations by authorities
1a also of grest importance.

The study includes a social science study for carrying out the preventive program. Also,

the study aservea to provide guildelines on a social-psychological baais for the presentation

of regulations, as well as telling of unfavorable developments of the some type which occur
around the English Heathrow alrport.

Tranalated and transcribed from the original Dutch.
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Architectural Studies
Recherlands

Froject Title: Inventory Study into the Possibilftles of Protecting Residences and
grher Sound-Sensitive Buildings by means of Nolse-Averting Equlpment

Performing Orpanization Name & Address: Sponsoring Organization Name & Address:
Interdepartmental Commission for Reducing Noise

Royal Air Service
Amsterdam, Netherlands over Alr Traffie Routes

Principal Inveatigator(s): Type of Research Program:

Fundamental

I Development (Compenent or System)
. Bemonsteatdon {(Experimental, Prototype, or
Production)
starc Date: Completion Date: Meagurement Methodology
Estimarod

1976 eat. Actual _ - Funding:
Year Amount,

rroject Summary: ({Briefly describe the 1976 (actual):

gouls, approach, expected or actual vesults, 1977 {(budget):
report{s) gencrated and the date(s) of 1978 (forecast):
publication.) = d e e e e e e e e m e e s e m - =

COMMENTS :

The purpose of the study 18 to come up with a general view of the possibilities for reducing
the noise pollutiort within residences and bulldings by means of extra noise insulntidn on

che basis of the effectiveness of the so-called Building Technicnl Commiasion for Alrcrafc
Noise as well ns on the basis of datn from abroad. This study can mean a further addition

of o similar study inte the study program of traffic noise. On the basls of a wide-spread
literature study and data from the Dutch acoustical council, as a function of o stepwise
classification into classes of different nolue insulation, It can be Indicated which insularion
messures cap be applied where attention should also be pald to secondary effects, as well as
ventilation, thermal insulation, condensation effects as well as maintenance and cost

aspecta,

A distinctien shall be made between dovices on exlsting butldipngs and devices op new buildipgs
to be built near the nolse zone around aircraft cerrain,

Translated and transcribed from che original Duteh.
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Architectural Studies
Netherlands

Project Title:
Test Study on the Use of Noeisec Reasisting Equipment on Residences

Countercceing Afrcreft Noise .

Performing Organizatien Name & Address: Sponsering CGrpanization Name & Addreoss:
Public illealth & Enviropmental Hygiene Dept. |Interdepartmental Commission for Reducing Noise
amacerdam, Netherlands aver Alr Traffic Routes

Prineipal Investigator(s): Type of Rusearch Program:

. Fundamental

X Devalopment (Companent or System)

x. Demonstration {Experimental, Protetype, or
Production)

Stare Date: Complerion Date; . Measurement Methodelogy
1976 est. Estimated —_
Acteal __ Funding:
Year Amgunt
Project Summary: (Briefly describe the 1976 (actual):
gouls, approach, expected or actval results, | 1977 (budget):
repors (s) penerated and the date(s) of 1978 (forecast):
publieation.) ] e e e n et n et e A e ma .-

Or Total Fupdipg Amount:

COMMENTS :

This project envisions the use of nolse resisting equipment already developed within the
Erpmework of activities of the Building Technical Commission on Airerafc Noise (carried outc
on a very small scale) on bulldings aubjected to aivcraft nolse on such a scale that
significant data can be derived therefrom which is needed to determine the noise resiscing
equipment to be used around alrport terrains within noipe zones., Consideration ia being
given to the insulation of about 500 residences, distributed over o number of classes of
different noise pollution in terms of Cost Unite and pesk stress in other comparable areas.
In connection with this, a distinction is desirable in the equipment package sccording to
repidence type as well as according to total noise insulation. An experimental atudy is

to be made in connection with this.

Tronglaced and transcribed from the original Dutch.
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Architectural Studies
Netherlands

Projoct Title: Study Inte the Possibilities of Savlng on Epergy Consumption for Heating
Purposes and Fuel Costs in Residences Insulated Aeailnst Alreraft Noise

Performing Organization Name & Address: Sponsoring Organization Name & Address:
Interdepartmental Commission for Reduciag

Public Housing Establishment amd Space Dept.
Noise over Air Traffic Routes

Amaterdam, Netherlands

Principal Investigator(a): Typo of Rezearch Program:
_  Pundamental
X Development {(Component or Systen)
Demonstration (Experimental, Prototype, ov
Production)

Start Date!: Conpletion Date: .. Measurewent Methadology
Estimated

1976 est, Actual Funding: -
Year Amount

Preject Summary: ({Briefly describe the 1976 factual): T

goala, approach, expected or actual results, | 1977 (budpet):

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

publieation,} | e e ek m et m et m e e e m s we - =

COMMENTS:

In the study they are concerncd with gaining Ineight into possible favorable side effects due

to the application of noise-~resisting cquipment on residences.

This study includes a calculation of the savings to be anticipaced as well as a testing in
the practical situation. In the testing, attentlen needs to be paid to the influence of the
reducing effective use of equipment during certain perlods so that probably a discinction must

be made between different forms of air travel,

Translated and transeribed from the original Dutch.
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Alrcraft Other
Netherlands

froject Title:

Studies Concerning Zoning legislation

Performing Organization Name & Addross:
National Lucht- en Ruimtevnartlaborotorium
Antheny Fokkerweg 2

Amsterdam 1017

Netherlands

Sponsoring Orpanization Name & Address:

Principal Investigator({s):

Completion Date:
Estimaced 1981

Starr Date:

Type

of Research Program:

Fundamantal

Development (Component or System)
Demonatracion {Exparimental, Prototype, or
Production)

Measurement Methodology

1977 Actual

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

Funding:
Year Amount
1977 (actual): (150,000 F) 530,360
1978 (budget): {150,000 F) $30,360
1979 (forecast)' (150,000 F) 530 360
J1980. . - V- - g:SD ,000 E Q360 . . - -
dr +ocal Funding %ggdnuu ¥ 30, 360

COMMENTS:

The activities with the zoning around nirport terrain, such os 1a reguluted in the

amendment te the alreraft law in preparation, shall be continued in 1977,

Namely, these

activitias concern setting up a regulation. Thecalculations are set down for determining

noise pollutien around airports.

A further development of the computation model for

determining noise prevention is to lhe expected in 1977,

In later years, emphasis will be laid on collecting data needed for noise hindrance
determination; to a considerable degree, these aro dependent on the Intreduction and
use of MLS-conducting syastems and other future amendments to be made to the precedures.

Trnaslated and transcribed from the original Duteh,
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Adreraft Other
West Germany

Project Title:
Survey of Current Aviation Nolse Research Projects

Performing Organization Name & Address: Sponsoring Organlzation Name & Addreas:
Max-Planck Inetitute Federal Minister for Rescarch & Technology
Boettingerstr. &-8

Begttingen

West Germany

Principal Investigator(s): Type of Reseaveh Propram:

Fundamental

Prof, Dr, Ernst-August Mueller
Pevelopment {Component or System)

___ bemonstration {Experimental, Prototype, or
Production)
Start Date: Completion Date: . Measurcment Methodology
Estimated _Fel, 28, 1977
March 1976 Actual R Funding:
Year Amount
Project Summary: (Briefly describe the 1976 (actuwal):
goala, approach, expected or actual results, 1977 {hudget}:
report{s) genervated and the date(s) of 1978 (forocast):

publication,) ] C b e D d e e e e e e mm = o

COMMENT'S :

All aviation noise~-related research conducted in the FRG from January 1 to December 31 will
be surveyed using a questiopnaire, and documented in a catalogue. In additlon, expert
analysis of the collected information will lead to an evaluation of the general atatus of
German research im this area.

Tronslated aud tranacribed from the original German,



Mreraft Other
Weat Germany_

Proicet Title:

Study of the Terraln Nolses Emanating from the Civilian Airport, Dusseldorf--Tncluding
the Paraliel Trapek--and of the Possibility of Reducing These Noige lavels

Performing Organization Name & Addross:

Technical Monitoring Associatlon
Koeln, Konstantin-Wille«Str. 1
West Germany

Sponsoring Organization Name & Address:

Minister for Economy, the MLddle Classes and
Transpartation
Dusseldorf

Principal Investigator(s):

br. §. C, Martinez

Conplecion Date:
Eatimated

Actval _ pee. a1, 1976

Etart Date:

Oct, 1, 1975

Type of Rescarch Program:

Fundamental

Development (Component or System)
Demonstracion (Experimental, Prototype, ot
Produceion)

Measurement Methodology

Project Summary: (Briefly describe the
goals, appreach, expected or actual results,
roport{s) generatad and the data(s) of
publication.)

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

COMMENTS:

Determination of present as well as anticipated woise levels under various weather conditions;
including all noise sources, such as flight and traffic nolses; ascertalning the percentage
of notse for each individual seurce; proposal and evaluation of structural preventlive

measures,

Translated and tranecribed from the original German.
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Alrcraft Other
Abbreviated lListings
with Funding

Sweden. Development of Sonic Boom Carpeta for Single and Twin Engined Propeller
Alrcrafr, Natfonal Swedish Asrenautical Research Institute (FFA), Box 11021,
8-161 11 Bromma, Sweden., Sponsor: Natlonal Beard for Technical Development,
lLennar Scernacs, March 1975-Feb, 1976, Totol Funding Amount: (135,000 Skr)
530,416, Measurement and computation of sopic boom carpers for single and twin
engined propeller adrcrafe.

West Germany. Study of the Effect of Noise Abatement Measures on the Operating

Lapacity of Frankfurt Adrport, Fedoral Alr Transportation Office, Braunschwelg,
Fluphafen, West Geprmany, Ted Hocotan, Total Funding Amount: (30,000 DM) 512,720,
Study of the improvements affected in Frankfurt adepore, Alteration af the "fs"
syatem in connection with the abandonment of the Wiesbaden-Erbeuheim Atrport and
its effect on the operating capaclty of Frankfurt adrporc, (Phase 2),
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Alrcraft Other
Netherlands

t Title:
Projee ® Study of the Actusl Neise Pollution Due to Alrplancs at the level of the Land

PFerforming Organization Name & Address: Sponsoring Organization Name & Addresst
Public Health and Envivonmental Hyglene Interdepartmentnl Commissdion for Reducing Heise
Royal Alr Service, Defense ovor Alr Traffic Routes

Amsterdam, Netherlands

Pripelpal Invearipator(s): Typu of Research Program:

Fundamental
Development (Component or System)

bemonstration (Experimental, Prototype, or

Production)

Start Date: Cempletion Date: oo Measurement Methodolopgy
Fatimated
1976 eatr, Aetual e funding:
Year Amount

Project Summary: (Briefly degcribe the 1976 (actual): -
goals, approach, esxpected or actual results, | 1977 (budget):
repert{s) generated and the date(s) of 1978 {forecnst):

publication.}) ] e e e e e e m A m e e e m ... - — - -

COMMENTS :

The study has the vbject of creating insight an an annual basis of the actusl noise pollution
for all relevant air traffic terrain in the Netherlands, The data are to bhe used for govern-
mental purposes on various terrains: adaption of standards, phasing and ndaption of npolse
preventive equipment in the framework of the prevention program within the noise zone, plano-
logical purposes, ete, A general view can be obtained by an aggregation of various noise
pollution calculations for the different alr flight terrains on the basis of actual data
concetning the performance of flight, the number of alrcraft movements, alrcrafe types and

the 1like,

Translated and transcribed from the original Dutch,
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Alrcraft Other
Netherlands

Project Ticle:

Study of the Fipanclal Evaluation of Nolse Obatacles as a Result of aAlr Traffie

Performing Organization Mame & Address:

Royal Mr Service
Public Health & Environmental Hygiene Dept.,
Amgterdam, Netherlands

Sponsoring Organization Name & Address:

Tnrerdepartmental Commission for Reducipg
Noise over Alr Traffic Routeas

Prineipal Investigator(s):

Type

start Date: Completion Date:

Estimaced

of Research Programi

Fundamental

Deyelopment (Componcnt or System)
Demonstratinn (Experimental, Provoetype, or
Production)

Heasurement Methodoulogy

1976 est. Actual

Project Summary; (Briefly describe the
goala, approach, expected or actual results,
report{s) gencrated and the date(s) of
publication.)

Year

1876

1977
1978

Funding:
Amount
{actual):
(budpet):
(foreeast):

COMMENTS:

On behalf of deeisions eoncerning sew alr traffic terrain as well as modifications in use and
the extension of avallable terrain, it is desirable to develep better cvaluntlons on the

baais of money for nuise obstacles, than 13 presently the case, Different evaluation methods
have been studied and applied in the framework of the analysis of a site for a second naclonal
airport, bur the impresailon exists that Imsufficient attention hns been paid to the noise
aspect. A continuacien of the named study is deairable.

Translated and crenscribed from the original Dutch,
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Alrcraft Other
Netherlands

Project Title:
Study Into the Relationship Between Noise Pollution and Obstacles in the

Vicinity of Military Alrcraft Bases and Small Airports

Performing Organization Name & Address: Sponsoring Organizatlon Name & Addpess:
Public Healch and Envirconmental Hygiene Dept. Interdepartmental Commisslon for Reducing Noise
Amsterdam, Netherlands over Alr Traffic Routes

Principal Lnvestigater(s): Type of Rescarch Program:

Fundamental

_% Dovelopment {(Component or Systuem)
Demonstration (Experimental, Prototype, ot
Production)

Starc Date: Conpletion Date: . Measurement Methedology
Eatimated
1976 est, Actual . Funding:
Year Amount
Project Summary: (briefly describe the 1876 {actual): -
Bouls, approach, expected or actual results, | 1977 (budgel)}:
report(s) generated and the date(s) of 1978 (forcenst):
publication,) e e e e ek e C e D m m mr e mec .-

COMMENTS:

On the bapis of widespread tests, a relationship hap been established by the Kest commission

between noise pollution and the obstacles which are present, This relaclonship is specified

by a traffic pattern which is typical for a civilian airport and with the use of a certain

group of aircraft.

The purpose of this study 18 to go Into how far the interpretation nf the method of Kost s
applicable for the judgment of noise pollution with another traffic pattern and another

alrcraft ctype, as well as wich milicary flight bases and smaller airports,

Translated and transcribed from the original Duteh,
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Alrcraft Other
Netherlands

Projeet Titlei

Supplementary Investigation of the Sound Emission of Civil Adrcraft Types over

Accegrihle Dutch Aviation Terrain,

Perforning Organization Name & Addvesa;

Royal Aviation Service
Amsterdam, Netherlands

Sponsoring Organization Name & Address:

Intevdepartmental Commission {or Reducing Noise
over Alr Traffic Routes.

Principal Inveatipator(e}:

Type of Rescarch Progeam:

Fundamental

Development (Componenkt or Systen)
Demonatration (Experimental, Prototype, or
Production)

Stare Date: Completion hate: _—x Measurement Methodology
Estimated
1976 egt. Actual _ — Funding:
Year Amount

Project Summary: (Briefly describe the
goulg, spproach, expected or actual results,
report{s) generated and the dateds) of
publication.)

1976 (actual):
1977 (budper):
1918 (forecasel:

COMMENTS:

This study concentrates on civil oviation {commercinl aviarion, gencral aviation and helicopters).
Tha data are used to improve the prognoala of noise pollution, the calculation of actual nolse
pollution and for the adaption of rules for use to restrlet noiase,

Use should be made of foreign data wherever possible,

Transelated and transcribed from the original Dutch.
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Alreraft Other
Netherlands

Project Title:

Study of the logsible Results awd
of Zoning around Aviatlon Terrain, for which the Use of Adrcraft with Turbine
Jet Engines 18 Ruled Out (Smaller Adrports)

the Needed Data Concerning the Necessity

Performing Organization Name & Address:

Royal Alr Service
Amsterdam, Netherlands

Sponsoring Organization Nome & Address:

Interdepartmentnl Commission fer Reducing Nolse
aver Alr Traffic Routes

Principal Investigator(s):

Start Date:
1976 est.

Typa

of Research Programs

Fupdamental

S B

TS A

e T b a8 e et oA et e+ AT o R

I Developrent {Component or System)
e bemonetration (Experimental, Irototype, or
Praduction)
Complerion Date; _x. MNeasurement Methodology
Eatimated
Ackual . Funding:
Year Amaunt
Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or uctual results, 1977 (budpger):
1978 (foreeast):

report{s} generated and the dote(s) of

publication,)

COMMENTS

In thia study we are dealing with obtaining the needed data and Insights with regard to the

zaning of small, civilian aviatlon terrain.

By means of this informatfon, it can be detcrminped

how daesired zoning can be achieved hy planological and environmental hyglene considerarions.

Translated and transcribed from the ordginal Duech,
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Adrerafe Other
Netherlands

Troject Title:
rol Study of the Posalbilities of Zoning Aviation Terrpin Which Does Not Lic on

Dutch Tepritory, but Which Is Located on Territory Under Duteh Influence

Performing Orpanizatidon Nume & Addresst Sponsorfng Orjanization Name & Address:
Publie Health and Environment Dept. Interdepasrtmental Commission for Reduclng Neise
Amsterdam, Netherlands over Alr Trafflc Routes

Prineipal Inveatdipatar(a}: Type af Research Program:

Fundamental

I Develapment (Componcent or System)
— Dbemonarration (Experimental, Frototype, or
Production}
Stort Dace: Conpletion Date: _% Measurement Methodology
Estimated

1976 est. Actual _ Funding: -
Year Amount

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

gouls, approach, expected or actual results, 1977 (budget}:

report{s) generated and che dave(s) of 1978 (forecasc):

publicatien,) ] e e e m e e e e e m et e - - -

COMMENTS:

The goal of tlie study is to come up with data in the form of noise~pollution curves concerning a
certain military aviation territory lying in the boundary area between Germuny and Belgium,
where noise ig experienced on the Durch territory, Although an analogous zoning as for Dutch
aircraft terripory is not possible in the framework of the modified Flight Laws, the fugure
nolse abatement laws offer small posgibilities for this, In the carrying out, use can be made
of data to be provided hy West Cerman and Belglan authorities.

Translated and tranacribed from the original Dutch.
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Adrcraft Other
Sweden

rrajuct Titlo:

Alrport)

(Joint Committce for Establishwent of a Noise [Msturbance Zone Around Arlanda

Performing Organization Nome & Address:
Regionplane- och nidringalivaniimndens
forvaliningakontor

Fack

103 40 STOCKHOLM 40 Sweden

Sponsorlng Organizaction Name & Address:

I'rincipal lnvestisator (a):
Doard of Civil Aviation, Sweden

Type of Hesearch Program:

_ Fundamental

X.. Developmoent (Component or Swstim)
Demopsicatlon {(Expevimental, Prototype, or
Produeting)

Measurement Methodology

sturc Date; Completion Datot
Estimated 1977
1974 Actual

Fundlng:
Year Amoupt

Yrojuect Summary:  (Briefly describe che
sozle, approach, cepected or actual pesulrs,
report{s) gonevuted and the date(s) of
aublication,)

197¢ (actual):
1977 (hudger):
1978 (forecast):

COMMENTS:

The joint committee con be regarded s a pilet project with the alm to develop
a procedure for esisblishing noice disturbance zones around the Swedish zirports,

In iho committee are represented
the Board of Civil Aviation,

regional nnd local planning authorities and

The committee has attempted to reach an agrecment on the delineation of tho
noise disturbanee zone that saotisfies both the function ef the alrport and
ihe development of the surrounding communlties,

Tha basia for the discusseion in

the committee hus been o serlen of

alternative delineationa of the zone derived from iterative monipulation
of the underiying factors (runwey alignmeft, routeing, runway utilization,
types of aireraft, dey/night-iraffic ete).
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Adrcralt Ocher
United Kingdom

Project Title:

Assessment of the Effccets of Multlmodal Response on Fatigue Life

Performing Organlzation Nume & Address:

British Alrcraft Corporation Ltd.
Commercial Adreraft Divisicn
Brooklands Road

Weybridge, Surrey, KT13 OSF

Sponsoring Organization Name & Address:

Principal Investipator(s):

D. C. G. Eaton
G. A, Failey

Start Date: Completion Date:
Estimated

Type of Research Program:

Fundamental

Davelopment (Component or System)}
Demonstration {Experimental, Prototype, or
Production)

Mensurement Methodology

1

Actual

Project Summary: (Briefly describe the
goals, approach, expected or actual resules,
raport(s} generated and the date{s) of
publication.)

Funding:
Year Amount
1976 (actual):
1977 (budgat}:
1978 (forecasc):

The suitability of using fatigue data as dorived from single degree of freedom response testn
for the predicrion of fatigue life of corresponding multimedal response configuratlons has
been questioned. A series of controlled tests on free beams 1 proposed in which modal
characteristica and strain discributions will be determined for certain selected inputs. A
comparigon will be made of fatigue life agalnst stream levels for the fundamental mode and
two mode studies, wherein the random exciltation will be cantered upon the fundamentnl
frequency and fundamental plus an harmonic frequency, respectively,

Tranacribed from the origianl,



+3 o SRWHEER RS IFE T Y Ry YN

L TR

wral

i e o 1 e i i kA 5 i L D UL

Alreraft Other
United Kingdom

Project Title:

Mreraft Engine Nolse

Performing Urganizacion Nano & Address:

ROLLS-ROYCE LTD,,

DERBY,

EHGLAND

Sponsoring Orpanization Name & Address:

H., M. COVERMMENT 10D (PE)

Principal Investigator(s):

br, G, E. PEARSON

Start Dates

/

Completion-mTe:
ixtimated
Actual

Type of Research Program:

TFundamengal

Development (Componont or System)

X .. Demonstration (Experimental, Prototype, or
Production)

Measurement Hethodolopy

Project Summayy: (Briefly descrlbe the

roals, approach, exnected or actual results,

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

publication,)

Investigetions of soun

Funiding!

18 Amount
1976 (actual):
1977 (budger):
1970 (forecasc):

- - e = e o m o o o e e e o e e om

o~
COMMERTS:

4 absorber wall linings in a flow duct facility,

(zituated at NGTZ Pyestock, Hants, Englend), These cxperimental

inveatigetions covar
and some proprietary
discontinuities in the

being
lined

single layer and dowble layer liners, bulk sbhsorbers
ponela basicelly in a rectanpuler duct, Effect of
lining type, and ares changes in the duct are

investigated. Ners recent projects cover gircular and annular

ducts, ond splitters,
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Adreraft Other
United Klngdom

Project Title:
Develepment Structure

Initinl Seudips of the Hesponse and Acoustic Fatigue Behaviours of Titanium

Performing Organization Name & Address:
British Alrcraft Corperatien Ltd,
Commercial Afrcrafe Division

Brooklands Road

Weybridge, Surray KT13 OSF

United Kingdom

Sponsoring Organization lame & Address:

Principal Investigator{a):

Completion Dare:
Estimated

Start Date:

Type of Research Program:

Fundamental

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

Measurement Methodology

.
——

or

Actual

Project Summary: (Briefly describe the
goala, approach, expocted or actual resulrs,
report{a) generated and the date{s) of
publication.)

Funding:?
Year
1976 (actual):
1477 (budget):
1978 (forecast):

Amount

COMMENT S

In future aircraft and space vehicles, certain arcas of the structure will be subjected to

high nolse loadinga.
for use in such areas.

Application of structures constructed of titanium have been suggested
It is proposed that first assessments of the fatlgue resistance

of titanium structures be carried out on specimens manufactured for a current R and D programme.
It is envisaged that typical respense and fatigue behaviour be observed from sires and coupon
teats and the resules correlated wicth a theeretical study.

Transcribed from the original.



fdrevafe Other
West Germany

t Ticle:
Frojec ¢ Investigation of Noise Protection Zones According to the Aviatiaen Kolse

Protection Act of March 3, 1971,

AT ias A

Performing Organization Nume & Address: Sponsoring Organizatlon MNome & Address:
Max-Planck Institucte for Jet Research
Boettingerstr. 6-8
Goettingen
West Germany
Principal Investipator(s): Type of Research Program:
De, Klaus Matschat ___ Fundamental
Development {Component or System)
Demonstration (Experimental, Prutetype, or
Production}
Starc Date: Completion Date: A. Measurement Methodology
Estimated e, 31, 1976
Aug. 1, 1971 Aetual | _ Funding:
Yo Amount
Froject Summary: (Briefly describe the 1976 {(uctual): -
gouals, approach, expected or actual resulcs, 1977 (budger):
report{s} generatced ard the date(s) of 1978 (forecast):
publieation,y | e e e e - - e e e e e m e ==
Br Total Funding Amount:
COMMENTS ;

Plan: Determination of the nolse protection areas according to the Aviation Noise Protectlon Act
of 3-30-71. Development of the method according to which the noise procection zone defined In
par. 2 of the alrcraft noise law is to be determined. (o) development of a questionnaire for
prognoais of the foreseeable flight operations at an sirport ("data determination system of the');
{b) development of the method according to which the curves of the constant equivalent noise
levaels ore determined in the viecinity of the alrport {"instructlons for calculaticn azb");

(c) carrying out the noise protection zone determinations far the airports of the Federal
Republic of Germany,

Translared and transcribed from the original Cermnn.
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Arcraft Other
Abhreviaced Listings

Norway. Primary Noise Geperating Mechanisms. Sineef, The Laboratory of
Acoustica, ELAB, Univesitetet 1 Trondhedm, 7034 Trondheim, Norway.

January 1, 1975, Detsiled studles of aerocacoustic noise genevating mechanisms.
Classification and Identificacion of primary noise generating mechanisms,

United Kingdom., Two=5tream Mixing Noige: Similarity Considerations.
Southampton University, Institute of Sound and Vibration Reseurch, Southampton
509 5N, United Kingdam. C, L. Morfey,

United Kingdom, Aerodynamic Noise Theovy: Boundery Effects {n Non-Uniform
Flows. Southampton University, Institute of Sound and Vibratien Research,
Southampton S09 5NH, United Ringdom, C. J, Morfey. Publication - "Aerodynamic
sound from nop~uniform Elows with boundaries." C. L. Morfey 1976 Proceedinga.
l4th Int, Congress on Theoretical and Applied Mechanics, Delft. Paper 249,

United Kingdom. Inveatigarion of the Trade-Off Effect of Alreraft Noise and

Number. University of Southampton, Insticute of Sound and Vibration Reaearch,
Southampton S0% 5Nil, United Kingdom.

United Kingdom. Development of Momentum Potentinl Theory for Fluctuating
Fluid Flows. Southampfon Unlversity, Institute of Scund and Vibratlion Research,
Southampton 509 5NH, United Kingdem., P, E. loak.

inited Kingdom. Werk on Compliance with Annex 16 ICAD Standards (Noisc
Certification Levels). Dept., of Trade, Londen, United Kingdom. 1977,

United Kingdom. Laser Veloglmeter Measurcments in Subsonic and Supersonic
Joets (Co-operative Work with Lockheed-Georpgin Company), Southampron

University, Institute of Sound & Vibration Research, Southampton 509 5NH,
tnited Kingdom. J. C, Lau, P. J, Morris, M, .). Jisher, Jublication
"Nolse measurements in a free-jet flight simulation facility: shear layer
refraction and Facility-to-flight cerrectians.” C, L., Morfey and B, I,
Teater 1976 AIAA Paper No. 76-531,
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¢rol. (Subsonic)
Netherlands

I'rojeet Title: Callection of bata Concerning Nolse [indrapce Cualculations and the Contrel iIn
the Performance of Flight Procedures

Performing Organization Name & Addross:

National Lucht= en Ruimtevaartlaboratarium
Anthony Fokkerweg 2

Amsterdan 1017

Necherlands

Sponsoring Organization Name & Address:

Principal Invescigator(s):

Start Date: Completion Date:
Estimated _ 1980 _
1976 Actual _

Type of Research Program:

Fundamental
Development (Comporent or System)

I

Production)
Measurement Methodolopy

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

Funding:
Year Amount
1976 (actuald): (125,000 FF 25,300
1977 {budges): 230-000 F} 213-192
. (50,000 F) 120
1878 (forepastd: iihtang ) &l0,120

r g
ﬁat}o:al F'unding(ggdgﬂg:n 310,120

COMMENTS ¢

Explanotion: As ip the preceding year. in 1976 the NLR shall make use of a L4/5 radar made
available by the Royal Adr Force in order to ascertain alreraft atarting and landing at

Schiphol.

A4 expected, the measurement of runways in or after 1976 wis carrled out with something else
than the now conventional L4/5 vadav, seeing this {s ne longer available.

Translated and tranaeribed Erom the original Dutch.

Demonstration (Experimental, Prototype, or



CTOL (Suhsonic)
Netherlands

r t tle: "
rojeet Title Setting Up Leng Term Prognoscs Concerning Nolse Production of CTOL Alrcraft
and Study of Low Nofse Flight Procedures

Performing Organizarion Name & Addross: Sponsoring Organization Name & Address:

Natienal Lucht- en Ruimtevaartlaberatorium
Anthony FPokkerweg 2

Amsterdam 1017

Netherlands

Principal Lnvestigator(s): Type of Research Program:

Fundamencal

Development (Compaonent or Systen)
Demonstratinn (Experimencal, Prototype, or

Start Date Conpletion D Heamurenons
: onpletion Dage: Measurement Marhodo
Estimated 1980 : losy
1976 Actual Funding:
Year Amount

Project Summary: {Briefly describe che 1976 {acctu

5 al): 60,000 F
goals, npproach. expacted or actual rcsul:s. 1977 (budgerd: 5?0.000 F; g}::igg
report(s) generated and the daze(s) of 1978 (forecast) (ao obD F) 516 192

publicacion.) | 1839 - - " _ _ 000 Y,
.1333 i ng'ﬂoo 3 %’i‘if}" """"
1981 " (110 000 F) 522.26-’4

COMMENRTS

The sctivities begur in 1975 in the framework of this study are to be continued in 1976, These

activities con be described ns follows:

study of the influence of nircraft deaign parameters on the nelse production of ailrplanes,
indicatien nf the most probable development of new nfrcrafr types,
following of technical developmente which are directed at the modification of existing

aircraft types (retrafitr},
the study of moise requirements; present day as well as recent concepts.

The named activitles are to be carried out with che accompaniment of a Steering Group in which
different Netherlonds concerned organizations take part.

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

In cennection with che study carried out in 1975 concerning the raduction of the nolse level
of aireraft heard on the ground by "low-power low drag" procedures, the noise aspects of
other flight procedures were studied, such as “reduced flap serting" during approach.

Translated and transcribed from the original Dutch.
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CTOL (Subaonlic)
vnited Kingdom

Projeet TlLle:

A Further Study nf tho Effects of Aprroach Procedurca on Noise

(Lockheet L—1011 and DAC 1-11 Airoraft)

Performing Ovganizatien Name & Address;

Pritich Airwaye Puropoan Division
London {Henthrow) Airport
Rounalow, liddlesex TG 2JR

Sponsoring Ocganfzation Name & Addres:

Prosursnent Execuiive, Miniotry of Dofcnee
John Adam Struet, Lendon W2l 6BB

¥rincipal Investipator(s):

R H Chowna
Principul leise Engincer

Conpletion Dace:
Estimatoed

Actunl _ Juna 1976 —

Stark Dace:

Type of Rescarch l‘-ﬁagram:

_X_ rFundamental

Development {Component or System)
Demonsiration (Experimental, Prototype, or
Production}

X Meapwrement Metliodology

Project Swnmary: (Brielly deseribe the
goaly, approacly, expected or actual results,
report{s) genorated and the date(s) of
publication.)

Funding:
Year Amount
1976 (actuzl):
1977 (budgetd:
1978 (forccust):

COMMERT'S:

In thin wecond study of the effect of approach procedures on community
neiso, the originul crxamination of the Trident 3 has been oxtonded to
include the I=1011 and the DAC 1=11 aircralt,.

Recommandations aro msde fer further work in regard to parfermanco
margine and 10 the method of awvacssmont used and Tor a otudy of the
implications, in torms of flight control system rooponse and zircraf't
handling, of sieeper than 3° approach patha,

JF/8/050
fTuchnionl Note Nr P/690

June 1976



CTOL (Subsonic)
Netherlands

Mroject Title:

Study of the Adeption Possibilities of Flight Procedures Favorable from a

Noisa Prevention Viewpoint for Cartalt Aviation Terrain

Performing Oxgonization Nume & Address;

Royal Aviction Service
Amsterdam, Netherlands

Spensoring Organizatien Name & Address:

Interdepartmental Commission for Reducing Noise
over Alr Teaffic Routes

Principal Investigator(s): Typo of Researeh Program:
Fundamental
x. Pevelapment {Component or System)
x. Pemenstration (Experimental, Prototype, or

Start Date: Complecion Date:

l

Production)
Measurement Methodology

Eqtimated [
1976 est. Actual __ —_ Funding:
Year Anount
Project Summary: (Briefly describe the 1976 (acruall:
gaala, approach, expectod or actuwal resulis, 1977 (budget):
repore(e) gencrated and the date(s) of 1978 {forecast):

publieation.)

COMMENTS:

In the study, we are dealing with obtaining more insight into the prasibilities of 2-segment

approach, nolse-abatement start procedures, nolse-routing and the like,

Attentlon must he paid

to the practical possibilities from the standpoint of flight safety, air trafflc control, oper-

atiopal-economic resulta and the working our of local noise pollution problems.

The atudy also

serves to gain insight Into the instrumentacion problems beleonging thereto, including coscs,

Tranalated and transcribed from the original Dutch.

1386



o Y T P D A B AT T e £ A ARV P e e e e o _

s

CTOL (Subgonie)
Necherlands

Frojoct TLLle! geudy dnto che Poseibilicies and Reaults of Combatting Cercaln Types
of Noige from the Duteh Alr Fleet

Pegforming Organdzation Nume & Addrcss:

Royal mlreraft Service
Angterdam, Netherlands

Sponsoring Organization Nane & Address:

Interdepartmental Commission for Reducing Noise
over Alr Traffle Roures

Prineipal Inveatigator(s):

Conpletion Dacer
Estimated

Start Date:

Typo

|kl

of Research Program:

Fundamental

Development (Component or Syston)
Demonatrat{on (Experimental, Prototype, or
Praduction)

Meagurementy Methodology

1976 est. Actual

Project Summary: {Briefly deseribe che
gouls, approach, expected or actual results,
report(s) generarcd and the date(s) of
publication.)

Year
1976
1977
1978

Funding:
Amount
(actunl):
(budpet):
(forecast):

COMMENTS:

This study aims at coming up with operationally uscable data concerning the possible applicaciop
of nolse abatement modifications on the DC-8 and DC-Y aireraft in connection with measures to le

taken abtoad.

In particular, Insight is to be gained Into the technical aspects, the Influence of exploitation,
cost and financing posaibilities of the re-firting, time jt takes to carry this out and the

results of the noise pollution of Sehiphol.

Transeribed and tranalated from the original Dutch.
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CTOL (Subsonic}
United Kingdem

Project Ticled
Operational Holse Abatement

Performing Organization Name & Address:

Dapt. of Trade
London, United Kingdom

Sponsoring Organization Name & Address:

Principal Investigator(s):

Type of Research Frogram:

Fundamental

Davelopment {(Comporent or System)
Demonstration (Experimental, Prototype, or
Production)

Start Date: Completion Dace: . Measurement Methodology
Estimated
1977 Actuoal Funding:
Year Amount

Project Summary: (Briefly deseribe the
goals, approach, expected or actval tesules,
repore(s) generated and the date(s) of
puirticacion.)

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

COMMENTS:

Noize abatement procedures (such as managed drag, two-segment approach, ete.) Night operations!
night jet restrictions, runway alternatiens, nlght disturbance levels, eotc.

Transeribed from the original.
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CTOL (Suhsonie)
Wesat Gormany

Project Title: Flight Neise Abatement by Flight-Meclianical Medns and By Airplane Design

Performing Organization Name b Address:
Institute for Flight Technolopgy
Darmetadt, Petersenscr, 18

West Germany

Sponsoring Organization NHame & Address:
Germen Research Society

Principal Invescigator{s):

Inveac, Dipl. =Ing. Velker Nitsche

Start Dace: Completion Date:
Estimated
Actual

Type of Research Program:

Fundamental

Development (Compaonent or System)
Demenstratien (Experimencal, Prototypae, or
Preduction}

Measurement Methodology

s

Fundlng:

Project Summary: {Briefly describe che
goals, approach, expected or actual resulzs,
raport(s) generated and the date(s) of
publication.)

Year Anount
1876 {actual}): .

1977 (budgeat):

1978 (farecast):

Or Total Funding Amounz:

- e e o o m Em o T o o ow om ow w h m ko e = =

COMMENTS:

The aim is to demonstrate in o comprehensive manner the possibility of noise abatement by
steeper takeoff and landing Elight paths., For this purpose, the noige level 18 examined
for the various technically feasible flight paths within the spectrum of future airplane
propuleion categordes. Individual flight patterns are thorvouphly tested for feasibility
in a flight simulator with visual simulation to ascertain the limita of possibility, taking

into acceunt ‘the stresses exerted on the pilot,

Tranalated and trangcribed from the original German.
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SYSTEMS DEMONSTRATION, PROPULSTON
DEMONSTRATION, AND SYSTEMS STUDMES

CTOL (Supersonic)
See Alsc Pape:
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CTOL {Supersonic)
Wese Germany

Project Title:

Lifc=Related Sonic Boom of Alvplanes

Performing Orgapizatjion Name & Address;
Institute for Fluid Dynamics of the DFVLR
Goettingen, Bunsenstr. 10

West Germany

Sponsoring Organization Name & Address:

Federal Minlster for Research and Technology
Federal Defense Minister

Principal Invearigator({s): Type

SUN

of Reseaych Program?

Fundamental

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

Start Date: Completion Daun: . Measurement Methodology
. Estimated _ pap. 1. 1977
Jan, 1, 1972 oty 7 Funding:
Tear Amount
Project Summavy: {Briefly dessribe the 1976 {actual}:
goals, approach, expected or actual resules, | 1977 (budget):
teport(s) generarced and the datefs) of 1978 (forecast):

publication.) - -
Or Total Funding Amount:

- -

COMMENTS:

“(3og,000 mhy T T 7T T
....... .o WSLEL00 L

Theoretical study of the pressure distributien {bvom distribution} caused by a supersonle
plane and investigation of the possibility for a boom-adjusted dealgn for supersonic aleplanes.

Translated and transeribed from the original German,
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SYSTEMS DEMONSTRATION, PROPULSION
DEMONSTRATTON, AND SYSTEMS STUDIES
ROTORCRAFT/VTOL
See Also Poges:
47
[1:}
49
50

122
153
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Rotorcraft/VTOL
West Germany

Project TiEle: o) .y Mochanicul Srudfes Concerning the Problem of Steep Flight Paths for VTOL
Alrplances with Best Nolse Characteristics
Sponsoring Organization Name & Address:

Performing Organization Name & Address:

Institute for Flight Technology of Darmstadt German Research Soclety
Technical Inscitute

Darmstadt, Petersenstr. 18

West Germany

Principal Lnvestigator{s):

Dipl., ~Ing Volker Nitsche Fundamental
Development ({Component or System)
Demonstration (Experimental, Pretotype, or

Production)

Type of Research Prograam:

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

publication.)
Or Total Funding Amounc: (325,000 DM) $137,800

- e e o e e o o e

- W o w owr w m om =

‘- Start Date: Completion Dave: —. Measurement Methodology
Estimated
May 1, 1970
¢ ¥ Actual Funding:
Year Amount
f Project Summary: (Briefly describe the 1976 (actual):
; gosls, approach, expected or actual results, 1977 {(budget):
r

A
COMMENTS ;

In this project, optimum takeoff and landing flight paths are cemputed for typlcal VTOL planes
by varying the maximum takeaff thrust. The required flipht time and fuel consumption

are determined, The effect of the various takeoff and launching £flight paths and of the thrust
as well as of atmospheric conditions on the shape and aize of the noise screening area around

s VTOL Landing Fleld with a given yearly traffic volume. The boundary of the nrea is determined
within which the Ellight noise exceeds the limits set by the German lawe for the protection
sgainst flight noise, In centrasc, calculation is made for an expanded definitfon of the

noise protection area by ueing larger values for the nodse coefficient.

)
%
i
H

Tranalated and transcribed from the original Corman,
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Rotorcraft/VIOL
United Kingdom

Project Title:

Helicopter Noise Studies

Performing Organization Name & Address:

Spongering Organizacion Name & Address:

Department of Trade
London W.C, 2
United Kingdom

Principal Investigater(s):

Start Date:

Complecion Date:
Estimated
Actual

Type of Research Program:

Fundemental

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

Heasurement Methodolegy

Project Summary: (Briefly describe the

goals, approach, expected or actual results,

veport{a} generated and the date(s) of

publication.)

Funding:
Year Amount
1976 (accual):
1877 (budger):
1978 (farecast):

Or Total Funding Amount:
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Rotorcraft/VTOL
West Germany

Project Title:
Flight Pacth of VTOL Airplanes [or Optimum Neise Pactera

Sponsoring Organizatien Name & Address:

Federal Minister for Research and Technology
Federal Defense Minlster

Performing Organization Name & Address:
Institute for Aviatien
Mechanics of the DFVLR

Braunachweisg,
Flughafen, West Germany

Principal Investigator(s): Type of Research PFrogram:

Dr. -Ing. Wilhelm —_ Fundamental
___ DPevelopment {Component or System}
. Demonstration (Experimental, Procotype, or
Production)
Start Date; Complecion Date: Measurement Mathodology
Sept. 1, 137] Estimated
Actual Dec, 3L, 1877 Funding:
Year Amount
Project Summary: (Briefly describe the 1976 {actual):
goals, appreach, expected or actual results, 1977 (budget)}:
report{s) generated and the date(s) of 1978 (forecast):
publieation., | e e maa v em .. e m. e = —.-- - - :
|

Or Total Funding Amount:

-k e o o= o

COMMENRTS:

Noige ahatement for short and vertical takeoff planes, Research on steep landing appreach
in the interest of nolae abatement for traditional alrplanes; effect of parameters; new
piloting techniques, such as upthrust piloting, Flight tests with variable-configuration
plane Nfb=-320 s-1; simulated flights; problems of flight characteristics.

Translated and cranscribed from the originogl Goermpan.
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SYSTEMS DEMONSTRATION, PROPULSION
DEMONSTRATION, AND SYSTEMS STUDIES

GENERAL AVIATION
See Also Pages:

49
52
92
97
118
122
123
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General Aviation
Netherlands

Projeet Title:

Supplementary Study into Requirements, Viewpoints on Nolse Preventfion and
Noise Production, the Equipping and Use of Civil Adrcralc at Present Not

Falling under Interpational Noise Certification

Perfurning Organizarion Name & Address;

Royal Alrcraft Service
Amaterdum, Netherlands

Sponsoring Organizatdon Name & Address:

Interdepartmental Commission Eor Reducing Nolse
over Alr Traffic Routes

Principal Investigator{a):

Start Date: Completien Date:
Estimated

Type of Researcel Program:

Fundamental

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

Heasurement Methodolopy

| k]

1976 est, Actual

Yroject Summary; {Briefly describe the
gouls, approach, expected or actual vesults,
report(s) generatcd and the date(s) of
publication.)

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

COMMENTS :

In this speeinl general aviation atudy, which also concerns hellcopters, we are dealing with an
tnventory of the state of aviatlon technelogy to be expected in the near furure and today in the
area of nolse combatting, the regulatfons te be set up in the near future, the possibilicies of
achieving a lewar noiae productien by means of noise-damplpg equipment and the conscquences of

this for Duteh general aviatien,

It also deserves to be studied in thia cannection how noise pollutfonm frum this form of flight
can he reduced by secting special rules af use, especlally wich regard to advertising [lights

ard spore f£lighta.

Transcribed and tranalated from the original Dutch.
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lenernl Aviatien
Netherlands

Preject Title: Study of the Adoption Possthilities of Nolse Limiting Regulations for Civilian
Mreraft and the Influence of, Noise Pollution

Performing Organdization Numo & Address: Sponsoring Organization Name & Address:
Royal Aviation Service Interdepartmencal Commission for Redecing Nolse
Amgterdam, Nerherlands over Alr Traffic Routes

Principal Investigator(s)! Type ol Resecarch Program:

Fundumental

Development (Component or System)
Pemonstrakion (Esperinental, Prototype, or
Productlon)

Start Dates Conpletion Dake: . Meamsurcment Methodology

Estimated —
1976 eat. Actual — Funding:

Year Amount

Troject Summnary: [Briefly describe the 1976 (actunl):
geuls, approach, expected or yetwal resules, | 1977 (hudget):
report(s) generated and the date(s) of 1978 (forecast):
pubktication.) | ek mu o e - L I

COMMENTS:

This investigation includes a closer study of the adaptlon of regulatfops including time
restrictions far certain nolsy types of alreraft, rulea for flight Instructlon and practical
flights, aport aviation and the like, Attencion must be pald te the proctical possibilities
from che viewpolnt of [light safery, air traffic control, the operaticonal-economic consequences
and working out lecal noise pollution problems.

Translated and transcribed From the original Dutch.
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CANADA
Propuleion Noise

Noise Reducticon in Axlal Blowers.

Study of Axial Flow Fan Aercacoustica,

DENMARK

Measurement }Methodology

Movable Monitoring System, Verification of Calculation Method,
Guidelines on the Calculation and Evaluation of Air Trafflc Noisme.

NETHERLANDS

Propulsion Noige

Study of the Possibilitles of Aviation-Technical Imnovations
to Reduce the Noise Emissien of Aircrafe.

Study fnto the Poasibilitiesg and Consequences of Noilse-Damping
4nd Protective Devices for Ground Run-up.

Noise Prediction Technology

Studies Involving the Zoning Legislation and leveloping
A Copputer Model.

Meagurement Methodology

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

Preventing Nolge Caused By Alrcraft,

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

Development of a Standard Caleulation Method for Noise
Pollutilon Caused by Alrplanes.

Page

23
29

87

a8

k)

42

73

a9
90
91
96
97

98



NETHERLANDS (Continued)

Architectural Studies

Study of the Anticipated Measures in which Use is te be Made
of Neise-Reducing Equipment in Noise Zomes as well as the
Optimal Presentation of Equipment Regulation.

Inventory Study into the Possibilities of Protecting
Residences and Other Sound-Sensitive Bulldings by means
of Noise~Averting Equipment,

Test Study on the Use of Noise Resisting Equipment on
Residences Counteracting Alrcraft Noige.

Study into the Possibilicies of Saving on Energy Consumption
for Heating Purposes and Fuel Costs in Residences Insulated
Agninst Alrcraft Noise,

Alrcraft Other
Studies Concerning Zoning Legislatien,

Study of the Actual Noilse Pollucion Due to Alrplanes at
the Level of the Land,

Study of the Firancial Evaluation of Noise Obstacles as a
Result of Alr Traffic.

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

Supplementary Investigation of the Sound Emission of Civil
Altcraft Types over Accessible Dutch Aviation Terrain,

Study of the Possibile Results and the Needed Data Concerning
the Necesaity of Zoning around Aviation Terrain, for which
the Use of Alreraft with Turbine Jet Engines 1s Ruled Qut
(Smaller Alrporta).

Study of the Possibillities of Zoning Aviation Terrain Which

Doeg Not Lie eon Dutch Territory, but Which Is Located on
Territory Under Dutch Influence.
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120

121

122

123

124



B B R LT [Py

VM TNELIT

NETHERLANDS (Continued)

CTOL (Subsonic)

(ollection of Data Concerning Noise Hindrance Calculations and

the Control in the Performance of Flight Procedures.

Setting Up Long Term Prognoses Concerning Noise Production of
CTOL Alrcraft and Study of Low Noilse Flight Procedures,

Study of the Adoption Possibilities of Flight Procedures
Favorable from a Noise Prevention Viewpoint for Certain
Aviation Terrain,

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

Ceneral Aviation

Supplementary Study into Requirements, Viewpoints on Noise
Prevention and Noise Froduction, the Equipping and Use of
Civil Aircraft at Present Not Falling under Internatfonal
Noise Certification,

Study of the Adoption Possibilities of Noise Limiting
Regulaticns for Civilian Alrcrafc and the Influence of
Noise Pollution.

NORTHERN IRELAND

Noise Spectra for the Environs of Belfast Alrport.

NORWAY

Aircraftr Orher

Primary Noise Generating Mechanisma.

SWEDEN

Alrcraft Other

Development of Sonic Boom Carpets for Single and Twin Engingd

Propeller Alrcrafc.

{Jeint Committee for Hstablishment of a Noise Disturbance
Zone Around Arlanda Alrport)

133

134

136

137
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UNITED KINGDOM
Propulsion Noise
Jut Nolse Control,

Noise Radiated by Ducred Fans.
Noise Radiation by Rotating Blading.

Preliminary Study of the Forward Speed Effects of

Turbemachinery Tones.
Alrcraft Engine Noise.
Aircraft Engine Nolse.
Jet Noise Source Location,
Untitled project on jet noise mechanisms
Alrcraft Engine Noise.
Aircraft Powerplant Noise Research.
Alrveraft Englne Noise.
Alrcraft Engine Noise,
Alrcraft Engine Noise.

Afrerafe Engine Noise,

Turbulence Measurements in Connection with Jet Nolse

Source Locarion Work.

Forward Flight Effects on Jet Neise (Co-operative Work

with Lockheed-Georgia Company)
Retrofit-Alrcrafe,

Research on Quieting Enpgines and Alr Frames.

The Role of Flow-Acoustic Interacrion Effeces in Jet

Noise,

Rotor Neoise

Theotetical Studies and High Speed Flight Tests.

160
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INITED KINGDOM (Continued)

Helicopter Nolse Control.

Unticled project on helilcopter nolse.
Interior Noise

Vibratien Transmission Paths Study.
Noise and Vibration Survey During Flight,

Hellcopter Cabin Noise Laboratory Evaluation of
Vibrating Panel Trentments.

Internal Noise Study on Rotor Rig.

Internal Noise StudysNoise Vibration Monitoring on
Gearbox Rigs.

Airframe Noise

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

Untitled project on airframe noise shielding,

Vortex Refraction.

Gtructural Reaponse Under Turbulent Flow Excitationa.
Intiecled project on jet-surface interactions.
Jet/Surface Interaction Neise.

Turbulent DMssipation as a Source of Sound.

Nodse Prediction Technology

The Effect of Forward Speed on Jet Noise,
Areraft Engine Noise.
Untitled project on scale model simulator.

AMreraft Engine Noige,

161
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UNITED KINGDOM (Continued}

Alreraft Engine Noise.

Coherent Structure In Jet Turbulence.

Jet Noise Prediction from Inviacid Flow Models.

Atmospheric Propagation and Cround Effects

Propagation of Sound in the Atmosphere,

Measurement Methodology

Alreraft Noise Measurement Programme,

Development of Closed Working Section Anechole Wind Tunnel,
Effects of Microphone Helght on Aircrafr Noige Measurcments.

National Calibration Standards for Socund Pressure and Nodse
Measurement.

Unticled project on nolse cercificacrion.
Untitled preject on anechoic wind tunnel tests,
Untitled preject on anecholc wind tunnel tests.

Architectural Studies

Active Damping Methods for Plates and Framed Strucrures,

Alrcrafc Other

Assessment of the Effects of Multimodal Respanse on Fatigue
Life,

Alrcraft Engine Noise.

Initinl Studles of the Response and Acoustic Fatlgue
Behaviours of Titanium Development Structure.

Two-5trecam Mixing Noise: Similariey Conslderations.

Acrodynamic Neise Theory: Boundary Effects in
Non-Uniform Flows.

Investigation of the Trade-0ff Effect of Aircraft Noise
and Number,

162
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URITED KINGROM {Continucd)

Development of Momentum Patentdial Theory for Fluctuating
TFluid Flowa.

Work on Compliance with Annex 16 ICAO Standards (Noise
Certification Levels.

Laser Velocimeter Measurcments In Subsonic and Supersonic
Jets {Co-operative Work with Lockheed-Georgla Company).

CTOL (Subsonic)

A Further Study of the Effects of Approach Procedurcs on
Nolse (Lockheed L-1011 and BAC 1~11 Adreraft).

Opevational Noise Abatement,
Helicopter Noise Studies,
WEST GERMANY

Propulgion Noise

Study of the Distribution of Sound Sources in Turbulent
Gay Jets,

Noise Formation and Neise Reductien for Turbine Stages with

Cool Air Directed onto the Turbine Guide Blades,

Reduction of Propulsion Noise

Study and Reduction of Noise Generation by Enginc Components

Research on Noise Generation by Encased Propellers as a
Function of their Desipgn Parameters.

Rotor Noise

Noise Reduction in Prepulaion of Propeller Driven Airplanes.

Relation Between the Noise Generated by Rotors and the
Defined Disturbance in the Air Flow.

Noise Reduction for Propeller Driven Alvcraft.
Alrframe Noise

Intevference in Ultrasonic Radiation.
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WEST GERMANY (Continued)

Measurement Methodology

Production of Noise Protection Maps.

Adrcraft Other

Survey of Current Aviatlon Neilse Research Projects.

Study of the Terraln Noises Emanating from the Civilian Airpore,
Dusseldorf--Ineluding the Parallel Track~-and of the
Pogeibilicy of Reducing These Noise Levels.

Study of the Effect of Nolse Abatement Measures on the
Operating Capmcity of Frankfurt Airport.

Investigation of Noise Protection Zones According to the
Aviation Noise Protection Act of March 3, 1971,

L2701, {Subtonic)

Flight Noise Abatement by Flight-Mschanical Means and By
Alrplane Design.

CTOL (Supersanic)

Life~Related Sonic Boom of Alrplanes.

Rotorcraft/VTOL

Flight Mechanical Studies Concerning the Problem of Steep
Flight Paths for VIOL Alrplanes witch Best Nolse

Characteristics,

Flighc Path of VIOL Adirplanes for Optimum Noise Pattern.
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