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PREFACE

Mo_hod of Da_a Collec=ion

Tha Infor=_=lon was coll._=ed by =aans of inqui=$es _o foreign

noiIa Ca_ bo_h indiv_du_l_ a_d organ/_a_ions. The _ontac_ w_ce qu_rled

abou_ _h4_r r_sQa_cb activities and cha _s of o_h_r Individuals or org_nlz_cion=

_hA_ _h_F we_ awn=e of _ho =/_h_ be _olved in pe_l_en_ _o_sa r_s_a_ch.

_d_ion_ Inqulri_s w.=Q m.d_ a_ _h. _h In_erna_ion_l Congress on

A_ou_s, _ulF 1977, in _d=i_, Spain. I_ _o_al_ _pp_o_/_ely 1300

_aquos_s w_ _nd_. The fo_o_n _s_ar_ha_5 w_ a_ked _o r_po_d _h

co=pleiad _inc_ lanu_=71976, a=e _n progress, or _ pl_n_ed. They we=.

a_ked _o =os_on_ wi_h _nforma_1o_ abou_ _ese_c_ p_oJa¢_s _ha_ d_l wi_h:

o M_ch_na_'yand _on_u_c1on equ_p_c no_s_ sourc_

Tho la_r _wo _a_agorles £nclud_ pro_ec_s _o_ _pacif_c=lly cl_mlf_le

_q_Ip_an_. "Sys_ _esa_ch" in_ludo, path =odlflc_on p=oJe_ such as

oo1_ b_1_o _d opa_c_onal _¢hni_uas such as modlf£c_!on of _f_Ic



From £hese ct_ntacts, i16 Aircraft Nols_ Abatement Research Projects were

iden_lfied,

Handlin$ of Oa_a

To r_a_ _apor_i_g accuracy, where possible, _he oriElnal _espon_as

were _n_luded i_ the _eport. I_ _he case of foreign lansuage _po_t_, a_ da_a

no_ i_ our _or_tp _he lnfoP_a_o_ was _ransla_ed a_d/or _ra_s¢_ibed _o a

u_i_ied fo_ and is ld_ntifie_ as havi_ been so _ea_d. Some _es_a_che_s

desc_&bed _hel_ p_o_ects to us in a v_ry limited fashion. Th_r_ore, _hes_

p_oJe_s, _hen lis_d i_ _his _epur_, show v_F fra_m_a_ _a_a eie_e_. We

did no_ t_F _o au_e_ _h_se re_pon_s, bu_ sl_ly _a_c_ed _hem verbatim

in an abb_viated foc_m_ a_ the _nd of each _oplcal section.

Any f_mdln8 data =ha= was noc reported in U. S. dollars has be_n

_onv_ed an_ th_ repo_ show bo_h _h_ _epor_d fo_elgn Cur_a_y fi_ur_

in pa_n_hel,m and _h_ ¢vnv_tad U. $. dollar_ _igures. B_1ow is _ha _a51e

of _xcha_a _ate_ us_:

Exchanse Races as of TuesdaT, June 21, 1977

(Souzca: Tha Wall St=eec Journal)

ArS_ntln_-PQso - 0.00281 US Dollar

Auat_ali_-Dolla_ - 1.1100 US Dollar
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Finl_nd-M_rkha - 0.2450 US Dollar

Franca-Franc - 0.2024 US Dollar

Japan-Yen - 0,003671 US Oollar

Na_h_rl_nds-Fran_ - 0.2024 US Dolla_

Northern Zreland-Pound - 1.7196 US Oollar

Norway-Krone - 0.1884 US Dollar

Poland-Zloey - 0.0502 US Dollar

Portugal-Escudo - 0.02590 US _ollar

Sco_Innd-Pound - 1.7195 US Dolinr

Swaden-V.rona = 0.2252 OS Dollar

Swi_zerlund-Fr_n¢ - 0_997 US Doll_r

Un/tad KAmgdom-Pound i.7196 US Dollar

WeJ_ Garm4ny-Mnrk 0.4240 US Dollar

Compla_.n.ss and A=curac? of Infqr_n_ion

Coun_ or.L_e1_orai 0r_av/_a_ions _ere Researchers Nere Contacted

Au_ralia North Atlantic T_ea_y Organization

Belgium Naw Z_i_nd
Oul_.ri_ _orw&y
Canada Orga_za_Zon _or zcuno_c coo_r_ion
C:_cho_lovnki_ and D_v_lopmen_
D_nmark Polaud
Finland Por_uSal
Fr_n_e Ru_a

Eaa_ G_rmany South Africa
W_n¢ G_t'm_ny Spain
Graece Sweden
Hungary Swi_z.rla_d
Incarna_nal Civ_l Av_ion Oni_d _nsdom

Or_a_iz&_iou Unload N_t_on_
Ir_1_nd Yusoslovia
Zn_t_tio_l S_andn:d_ On,on of Sov#.et $ocialis_

Organization Republ/c_

I_aly
J_pan



In som_ of _hese ¢oua_rles we did no_ ra¢clva large numbars of

r_sponS_o This doe_ no_ p_ove ¢on¢l'*.s_vely _h_ l_le o_ no research

i_ b_g c_r_iod ou_ In _hesQ _oun_ies, In so_ cas_s I we probably navo_

iden_ifled _he prop_ Contacts. _owever, _ i_ more likely _ha_ a low

raspo_se _e is an ludi_ion _ha_ in _hese a_ea_ _e_earch _ _o_ w_desp_e_d_

wi_h o_e axcep_ion--_he USSR, where i_ is certain _ha_ _esea_ch is baln_

_o_d_ed bu_ no _e_pon_ was forthcomlng to our _nqulrl_s.

Wbil_ i_ i_ impossible _o b_ sure of _he accuracy of _he repo_ed

da_, i_ i_ i_'Iy _o be accurate because _he da_ was _ostly provlded by

_he _'e_aarche_ _he_selvesl uo_ second or _h£_d ha_d. There _ a wide

wria_ion in _h_ amoun_ of inform_c/ou _epor_ed per project. Thia probably

_e_l_s _h_ vaETin _ a_oun_s of _ime _h_ r_se_h_s had avai_._ble _o

_eapon_ _o ou_ inqu_s.

Th_ _oll_r _iSu_e_ _Iven fo_ _he research efforts _hould no_ be

_ke_ coo l_erally btcausa _hey pa/nc a_ oversi_pli_ed plc_u_e. Th_

buying _ow_ of a _ix_d amoun_ of do_lars _an vary f_o_ country _o ¢_uncr7

d_ _o _uctuatlng fo_E_ 4._eha_e _a_s, Th_ a_e also d_ffe_e_¢es

ba_ ¢oun_u in ¢_icul_Ing com_ of a pro_e_, _or _xample, Inclusion

of ova_hegd _a_° Th_ moe_ Impo_na_ fa_cor whmn _on_ide_Ing _be funding

d&_ is cha_ i_ i_ av_ilablo for only _ fraction of _he repo_ad proJ_cc_,

_hi_ ovorjhndown _ny ocha_ qu_l£_yin_ f_c_ora. I_ i_ f_1_ _h_ bacauaa

I of _h_o _¢_o_n D _ha _o_i fundin_ _igu_as underu_Ima_e _ha _o¢al _o_mi_ad
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INTRODUCTION

Pur_ona o_ c_e 1_pore

_i= is one of chorea rapores which su_:=ar_.ze focaign

_oiaa abacemonn research ef_occs, based on an appr_Llal ca=T_ad

out: by I_foc=_=tca Inc for cA, U. $. Eaviron=antal Peocec'._.oa

_ancy. Off,co of No£ae Abace_nc and _nc=olt as p&rc of

che_ noile caseArch coordina_loa affords. Th4 Vn£_od S_ates

Euvl=onw_n_&l ProcacC_on Asancy has reconacicuced Lnceragancy

_0_"_ _en4&_h p_QIo Cove_ _hr_a ar_: avlac_, su_faco

C_anaporczcio_ zn_ _chiuoc7 and construct/on equ_p_nc. _he

pu_po_o of Ch_ pml_is _ CO _q_eu_l_ a CoC_. piccuce of U. S.

F_d_Lly-spo_mo_'_l notae abaC_mnc re_a_ceh cecm_cly _o_

pl=c_d_ i_ pro81"_l , 01" planned, and p_ov_d_ _oc:_me_dac/on_ foe

_ddlciona_ r_:ch vt_._.h _hould _e p_cfor_md co marc the _oa_

_o_d in chin _cto_1 _o_m _com_nc _c_c_S_. _a Ctiree

p_noZ rapocCs _ro sch.clulod foc :aluae i_ urly i978.

Th_ ch:u :=pocca on roaazrch abroad _ro co suppl_

muc the _iro_cion pcovtdad _n ch_ pa_ai rapocco by prov_.d_8

a broad ovorv1_w o_ cha InC_rnnClonzl reaaarch afforc underway

_.n uol_ =b_cezanc =n_ concrol.



Catesorlzation

For this report, Aircraft Noise Abatement Technology Research,

the projects were categorized as follows:

Basic Research and Technnlogy

Propulsion Noise

Rotor Neise

Interlo_ Noise

Airftam_ Noise

Noise Prediction Technology

Atmospheric Propagation and Ground Effects

Measurement Methodology

Architectural Studies

Aircraft Other

Systems Demonstratlon., Propulsion Demonstration, and Systems Studies

CT_L*(Subsonle)

CTOL (Supersonic)

Rotorcraft/VTOL**

General Aviation

* Conventlonal Take-Off and Landing

** Vortical Take-Off and Landing



DISCUSSION OF FORE]GN U,ESI_RC][

lqASNITUDE OF IIUSEARC]I EFFORT

Reported Research by Country

The following number of projects were reported by country:

United Kingdom 64
Netherlands 26

West C_rmany 18
Sweden 2

Denmark 2
Canada 2

Norway 1
Northern Ireland 1

Sponsorship of Re,earth

Even though the sponsor was self-identified for only a little

more th_ul half of the reported researchl it appears chat _n almost all

countries, moat of the reported research is government sponsored, West i

Germany is the only country that shows a levei of private sponsorship

that is possibly Bignlfiean_.

[ Type of Research

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

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

at about the same level of effort. The Un_ed Kingdom appears co be doing

a sJgnlfieant amount of demonstration work and the Netherlands shows a

significant level of development work.



Types* o[ geseareh b7 Couatry

g

Canada l 1

I_namrk 2

etherlands 1 11 3 3 13

_orthem Ireland 1 [

_orwa7 1

Sweden 1 1

2nlted Kingdom 7 i II 3 45

Cest Germany 1 1 16

tOTALS .L_ 12 •_ 8 79

*As self-reported by lnvestlgatorswho had the opportunity to clas.tfy their
projects using one or more of the c_tegorles listed in ghe table.
**The table sums to more ghsn th_ total number of projects because some
projects were classified as more than one type.

Fund tn_ Inforra_rton

Funding tables are provided on pages 17-19. _ley show funding by

country for each major category for the period 1976-1977 and funding by coungr7

for each sub-category for ghe same period.



ANALYSIS OF RESEARCH

BASIC RESF.ARCI[AND TECI{NOLOCY

Propulsion Noise

A large amount of r_search in the area of propulsion noi_e concerns

noise from Jets, West German researchers are attempting to determine

th_ dl_trlbutlon of sound sources in turbulent gas jets and tile basic

mechanisms of jet nols_ generatlol_ by the use of n newly developed

measurln& device. Studies in the Unltod Klngdom ate attemptlng to

locate jet noise sources, to dotermln_ forward flight effects on je_

noise, and to d_velop ¢_iterla for the dcsign of Jet engine sile.cer_

based on th_ structur_ ef jets of differing geometry. Another are_ of

research _ff_rt is noise from fans, blowers, and turbines. Canadian

r_scar_h efforts hav_ reduced the noise from rotor/starer Intetactlon

i_ an axlal blower by staggerlnS the leading edges _f the stat_r vane_,

They have achieved a noise re_uctlon of _s much as i_ dBA at the blade

p_ss frequency. Projects in Unlt_d Kingdom and Wes_ Germany a_e addressing

basic noise ge_ra_ins mech_nlsms of ducked fans, turhln_ blowers, and

compressors° A la_ge number of research projects are being conducted by

Rolls Royce in the United K£ngd_m. They _re concerned wi_h such topics

_s the silencing of J.ve_ted wloclty profile coannular Jets, the study

of coaxial Jet nolse_ te_ts of a silencer nozzle ejector _ysteJn and an

_s_essm_nt of In-flisht and stati_ noise levels of In-setvi=_ engln_s.

The Natlonal _as Turbl.e Establlshm_nt in the United K_n_dom is also

co_ductlng a _arge r_s_arch effort Into alrcraft powerplant noi_e.

They ar_ concerned with the ch_ra_teristlcs of _oaxi_l Jet nols_ the



effects of fltgh_ on exhaust noise, thu improvement of methods for the

_imation of broodbond nois_ and Jntor_Lion _on_ l_vels of _ons, _nd

studl_a of r_ncciv_ sound absorbor properties. Resenrchers in the

N_therlonds _re lookin_ _o engin_ d_sposltion and engin_ o0rodyn_mic

d_sign for noise r0duc_lon and nr_ _ttompting to reduc_ ground run up

nois_ of _st aircraft by noise damping and pro_ctiv_ dovic_a. Also of

nnte ar_ p_oJ_ct_ in th_ United Kingdom that ar_ assessing the cost,

ll_e spanp and eff_etiv_s_ o_ r_trofi_ hush kits ond oro _t_ompting _o

demonstrate _he technology for quioting future engines, _ne)uding qu_tor

v_rs_ons of _xlB_lng ongfn_s.

Rotor Noi_

R_ported resoareh in _hfs _roa is confined to th_ United Kingdom

ond West G_many. Projects in th_ United Kingdom _re concerned with

the effects of forward sp_ed on the impulsiv_ eon_ont of h_licopt_r nois_

and with high spe_d _otor and _il rotor noise. Wos_ Germon research

deals wl_h designing propoll_r driven _irera_t for nois_ roduetiQn _nd

wl_h the determination of _h_ _ssential p_r_meters of d_sturbed flow

from _o_ors _nd its _ff_c_s on th_ radiated noi_.

Int_r_o_ No_se

All of tho r_port_d _ea_orch proJect_ _n this o_a com_ fzom

Wos_l_nd H_licopt_rs Ltd. in th_ United Kingdom. _ey h_ve focussed on

the gearbox as the primary _ouree of _nterior noise in helicopters. The

reBe_rch deals wi_h d_rminfng the tronsml_ion paths of internal

c_bin nol_e _n Lynx h_licopt_ f_om _xcit_tion _t th_ g_rbox feet.
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Also, an evaluation is being made of the noise and vibration transmitted

through acoustically and vlhrstlon_]ly treated and uncreated helicopter

panels. Various treatments such as damping materials, "lump wall" concepts,

vibration isolation, conventional soundproofing materlals, constrained

and unconstralned layers, and sandwich cons_ru_tloas are being eensldered.

The effect on interior noise of coating the gearbox _ith d_mplng materlal

is also under study.

Airframe l;olse

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

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

uniform noise shielding with the aim of a noise redu_tlon of up _o 6 dSA.

The Royal Aircraft Establishment is developing analy=ical methL_ds for

predlctl, g the effects on noise propagation of noise shielding by airborne

components. They are also doing wind =unnel model and in-fllght research on

wing and flap vortices from VCIO and Lockheed Tri-gtar aircraft. The

Institute of Sound and Vibration Research is looking into Jet surface in_er-
[

actio, and the sound eausl,g capacity of the dissipation of turbulence.

West German efforts are dire=ted toward frequencles in ultr_sonl=

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

the blast of airplane propulsion.

Noise Predictlo** Teehnolo_

Researchers in the Undted Kingdom and the Netherlands are looking

st Various aspects of this category. The British are developln R rigs _o

produce mixlnS Jet noise with a "minimum of contaml,ation and designing

-- scale model englne simulators (e_eetor-powered nacelles) to act

as noise sources for shielding and propagation tests, gritlsh efforte



are also directed at deve{optng a model to predict noise from inviscid

flows and a computor model of a star_lng Jot. Efforts in the Netherlands

aro underway to develop a computer mode] _hat will aid in the development of

zoning around airports.

Atmqspharic Prapa_ation arid Ground Effects

Only one project was ldentificd in this category. It deals with

efforts in the United Kingdom to study noise propagation, _ncluding

the effects of ma_erological conditions, ground reflcctiol_ and

absorption, and non-linear effects.

M_asurement Methodology

Research_ra in maay countri_s, dnc]uding D_nmark, the Netherlands,

Northern Ireland, and _he United Kingdom, _re s_t_lng up measurement

Systa_s to tIlunitor nol6e _round a_rports of all typ_sl international,

s_conda_yj _mal]jand mllitnry. Other research in De_mark 1_ attampting

to replace the current CNR method of calcula_ln_ air _raff_¢ noise

with a system utilizing dBA as a measuremen_ unit and considering the

duration of noise emissions. Effor_a _n the United K_t_gdo_ ar_ directed

toward th_ deve]opmant and _estdng of anechoic wind _unne)_ for

testing Jet mixing _odse, airfram_ nois_, and vo_Eex rcfrac_Jon

_ffects. Bgit_ah rea_archers are also aEte_ptl_g _a provide a

national p_it_ary c_libratio_ of _tandard refere_c_ _lcrophoa_s a_d

a national r_f_rcnce s_rvice on acoustical _eas_rements. Research

in th_ Netherlands hopes to develop standard _e_hads for the

maasur_mant of aircraft noise and _o a_t up a _asurcmeng system

an _u_ways to aid i_ their d_sign, placement, a_d op_a_io_.



Architectural Studies

Research in the United Kingdom is looking at the airborne sound

dnsul_tlon of panel_ by active damping. The result_ show measured

velocity damptngs of 40 dRA within the first three or four cyc]es

of an impulsed plate. They see thelr work as applicable to aircraft

as well as frame buildings. Four projects in the Netherlands

sponsored by the Interdevelopmental Come, lesion for Reducing Noise

in Alr Traffic Rou_es deal wi_h noise insulation of residences

and buildings from aircraft noise, They are atcemptlng to survey

the literature, evaluate various insulation materials, and determine

which are useful in different conditions, They are especially

Interested in ventilation, therma2 s and tenderisation effects. Their

efforts will also consider a survey into the effectiveness of noise

insulation regula_ions. Bo_h existing buildings and future

construction will be considered.

Aircraft Other

This category is a mixture of many different types of research.

A com_)n area of research in the Netherlands, Swedenjand West Germany

are attempts Co develop noise protection zones around both civilian

and military airports, West German researchers are in the process

of compiling a survey of aviation noise related research in West

Germany and will evaluate the general status of _erman research in

this area, E_[vrts in Norway and _he United Rfngdom are applied

to basic aeroacoustic noise generating mechanisms such as _wo-stream

mixing and boundary effects. Researchers in the United Kingdom



are also trying to studv the acoustical fatlKue resdstance and response

of titanium in order to assess i_s Dotentlal as a structural component

in alrDlanes and spacecraft. Swedish research efforts are also dlrec_ed

toward the measurement and oom_utatlon of sonic boom carpets for single

and twin engined propeller aircraft.

SYSTEMS DEMONSTRATIONj PROPULSION DEMONSTRATION I AND SYSTEMS STUDIES

CTOL (Subsonlc)

Reported research in this area came from the Netherlands, West

Germany, and the United Kingdom. A major area of concern is the

modification of fllgh_ procedures in order to reduce noise emissions.

Procedures under study include low power-low drag flight operations,

reduced flap approaches, two segment approaches, and steeper takeoff

and landing flight paths. Also being considered are nolse reducing

starting procedures, night time Jet restrletlons, runway alternations,

and noise routlnR of aircraft. These methods are beln_ assessed on the

basis of their noise reducln_ capacity, flight safety eonslderatlons,

air traffic control consequences, and 0perational-economic repercussions.

CTOL(Supersonlc)

Only one project was l,'entlfied in thls area. It deals I_lth

West German research into the possibilities of sonic-boom adjusted

desiglls for supersonic aircraft.
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Retoreraft/VTOL

Research in thla category is concerned with flight procedures

for VTOL aircraft that will reduce noise. Various takeoff and landing

flight paths and atmospheric conditions are being analyzed in West

Germany in order to determine the size and shape of noise screening

areas around a VTOL landing field.

C_neral Aviation

Two projects were reported in ibis category and both are from

the Netherlands. They are attempting to inventory the state of

general aviation noise abate_nt technology bother present and in

tile near future, look at the regulations to be set tip in the near

future; and assess the possibilities of reducing noise by noise damping

equipment. They are studying benefits of special rules of use to

cover concerns such as advertising and sport flights, flight

instructions, and certain noisy types of aircraft.

SU_IARY

The great _Jorlty of reported research falls in the area of

Basic Research and Technology. Of the total li6 reported projects,

103 are in this category with only 13 in the Systems Demonstrations,

Propulsion Demonstration, and System Studies area, Within the Basic

Research and Technology area, the largest research effort appears to

be in the area of Propulsion Noise (28 projects). Two other categories

with significant levels of effort are Heasurement b_thodology

(19 projects) and Aircraft Other (21 projects). All other categories

show a much lower level of effort.
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Of the types of sources considered, general aviat_.on, with tWO projects,

is receiving the least attention. Rotoreraft and propeller driven nirerafc are

being studied In 14 projects and tile majority of the remainder deal

specifically wlth Jet noise.

Several projects stand out as significant efforts, as showing

significant results, or as having no H. S. research counterparts; and

therefore deserve a second mentioning. A project being carried out by

the National Research Council of Canada is looking into tile rotor/stntor

interactlon in axlal blowers. They have achieved a noise reduction of

15 dgA at the blade pass frequency by staggering the lending edges of

tile starer vanes. A large effort is underway at Rolls Royce Ltd. in the

United Kingdom, They are studying many aspects of Jet noise and are

utilizing theoretical, experimental, and in-flight teehniqu_s. _e

National Gas Turbine Establishment of the United Kingdom also has a

major effort underway to look at aircraft powerplnnt noise. In the

area of helicopter noise control, Nestland Helicopters Lid, of the

United Kingdom is earring out many projects, They are concerned with

interior noise due to gearbox vibrations, the effects of forward speed

on the impulsive content of helicopter noise, and high speed rotor and

tail rotor noise, Another significantBritish effort is a project by

Hawker Siddeley Aviation Ltd. that is attempting co demonstrate the

realities of airborne noise shielding and is aiming at a 6 dgA reduction.
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A significant effort in West _rmany is being sponsored by tlle

_rman R_aenrch Society and is con._iderlng tb_ froquency spectrum of

ultr_sonlc radiation which encounters obstacles. _lis is _11 Jmportant

consideration when wlng flaps are bolng hi_ by the blast of _irplnnc

propulslon e>d1_ust. _e Hax-Planck Institute in West Bermnny is

conductln8 a que_tlonnnire survey of all nv_a_$on noise-r_lat_d research

in tho F_dernl Ropublic of germany. This survey will IncILJde an expQrt

nna1_si8 of tbe gencr_l status of german research i_ this aroa_ _

Inst$_ute for Flight Technology of Darmstadt T_chnlcnl Instltut_ In

West G_rmany is conducing n study concerned with optimum takeoff and

landing flight paths for VTOL planes. _10y are also atccmptlng to

d_t_rmlno th_ n_c_ss_y shape _nd 81z_ of _ noi_ s_ro_n_ng _r_ around

a VTOL landing field basod on the yearly trnffie v_lum_ nnd differing

atmospbeclc _ondi_ions.

Sevcral projects are being sponsored by the Intetd_velopmentnl

Co_Isslon for _ducing Noise in Air Traffic Routes of the Ne_herlnnds.

Thoy are att_mptlng _o insulate residences and o_her buildings from

_craft Boise. _y ar_ ospec_ally in_r_ted in ventlla_on_ ther_al,

and coBd_n_don effects _s they _pply _o the various noiso insulation

_t_rlals_
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SUM_R¥ *Some fundlng for other years included because

AIRCRAFT NOISE R & D FUNDING project ex_nded longer than 1976-1977.
IN _[OUSANDS

1976-1977 Conwrt_d to thousands of U.B. Rellar_,

COUNTRY

P

]

Basic Research

_- land TechnoloFL_ 94 56 265 14 30* 726* 1406* '2591" ]0 of 103

ISys_ems Deraons t ratlons _

Propulsion Demons traglon p

'and SyBte_s Studies , 6B 127 _" 195" 3 of 13

TO.TALS 94 56 333 14 30* 726* 1533" 2786* [33 of 116



BASIC RESEARUN AND TECHNOLOGY *Some funding for otber years included because

FUNDING IN _iOUSANDS projects extended longer than 1976-1977.
1976-1977

Converted to thousands of U.S, Dellar_,

COUNTRY

,,=

?ropulsio,n Nol_e 94 66* 112" 272* 4 of 28

_otor Noise 338* 433* 771 _ 3 of 6

Interior Noise 119. 119. 5 of5

klrframe,Nni_e, 103 131" 234* 2 of i0

_olse Prediction

rechnolo_ 99 45* 144" 2 of 8

kt_spheric
Propagation and
_roundEffects O Oof 1

_aBurem_t

Muthodolo_y 56 136 14 51__ 678* 938* 9 oE 17

Archltec rural

Studleu I 1 I of 5

Aircraft Other 30 30" 52* 112" 4 of 23

TOTALS 94 56 265 14 30* 726* 1406" 2591" 30 of 103



SYSTEMS DEMONSTI_TIONS, *Some funding for other years included

PI_PULSION DEMONSTI_TION, AND becouse project ex_¢nded long_r th_n
SYSTE_ STUDIES NOISE R & D FUNDING 1976-1977.

IN _IOUS_DS

1976-1977 _nverted to thousands o_ U.S. _llars.

COUNTRY

CTOL (S_s_ic) 68 68 2 of 7

_OL (Superaoni_ 127. L27. i of i

_=orcraft (V_L) 0 of 3

_neral Aviation 0 of 2

rOT_ 68 127" 195" 3 o_ 13





Prnpulaion No_se
Canada

Project Title:

Noiee Reduction in ,_xlnl Blowers

P_rform]n R Org_nizatlon Mum* & Address: Sponsoring organization Naive & Address:
National Research Council Canada

Division of Physics
Ottowa, Canada KIA OR6

--Pr--_ncipal investl'gator(s): Typo of Resoi_roh Program:

Fundamental

T.F.W. Embleton _ Develop_ent (Component or System)
.... Demonstration (gzpurlmen_al, Prototype, or

Production)

Start Date: Completion Date: -- Measure:l,eat Methodology
gstlmated

Actual Funding:
Y_ilr A1nount

Project Summary: [Brlofly describe th_ - 19--'7_(actual): ($50,000) _47,140.

goals, approach, expected or actual results, 1977 (budget): ($50,000) $47,I&0.

report(s) generated and the date(s) of 1978 (for_cnst):($50,O00) $47,140.
publication,) ..........................

OftTubal Funding Amount:
This ls a terminating project that has dem- ..........................

onstrated, on model scale in the Dlvlslon C0}_ENTS:

of Physics, that the rotor/starer dnterac-
tlon noise of an axial blower can he reduced _ystaggering the leading edges of the starer vanes,

Thls can be achieved with numerous variations of stagger in either the axial or circumferential

di_ectlons. In mos_ cases there is a small reduction in mechanical efflciency: in one particular

design there is a marginal increase in efficiency, Mois_ reduction at the blade passage fre-
quency is as much as 15 dg, depending on the number of vanes, their sbsps and other factors.

One particular design of starer 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 its compatibility with cur=ca6 nero-engine design practice and was

not expected to provide thu optimum hle_d of noise reduction and mechanical efficiency. Measure-

ments at several rotor speeds between 6000 and 12000 rpm show tlmt the fundamental and second

harmonic of the blade passage frequency are in general reduced in level by 5 to i0 deelbels
with occasional extreme values of 0 and 15 decibels for partleular combinations of rotor speed,
_ss flow and direction of measurement, These noise reductions confi_ the findings, at lower

rotor speeds, in the Division of Physics. The measured aerodynamic performance 0f the staggered
starer vanes is similar to that of standard stralght-edged vanes for most degrees of choking of

tile Plow. However, the stalling pressures for the staggered vanes are usually a few percent

lower than for the standard vanes. Whe_ these _asurements have been fully analyzed a report
will be issued by the Engine Laboratory of Mechanical gngl.eerlng Division.

Transcribed from the origiual.
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Propulsion Noise
United Kingdom

project Title:

Je_ Noise Control

Performing Organization Name & Address: Sponsordng Organi_acion Name _ Address:

Dope. of Transport TocLinology Science Research Council
Loughborough Unlvers_ty of Technology State Nouns

Luugbborough _Hgh llolhorn
Lelcs, LEII 3TU London_ NCI R &TA
Ifn_PeA _D ptlom
P_inclpal /nvestlga_or(s)_ Type of Research Program:

E. g. Nergstrom X_._ Fundamental
Dr. H. V. Lawson -- Developmen_ (Component or System)

-- Demonstration {Experimental, Pro_o_ypej or
Produceion)

Scorc 1973

Date: Comple_ion Da_e: -- Heasuremen_ H_hodology

Estlmated.__c__3J__..1978
duly 1. Actual Funding:

Year Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or neCual resui_s, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast);

publication.) .........................

Or To_al Fundlng Amounc_ (_19,416) $33,388

COHBENTS: No work completed during period 30/9/75-

1/11/76 due to lack of research personae]

To develop erl_erls for the design of Je_ engine silencers from tbe comparative analysis of

che noise radiation and _urbuleuee structure of Jets of differing geometry.
The reduction of noise radiated by Jec aircraf_ has been a matter of prime concern for many
years. The problem is exemplified by Concords. where jot noise levels have proven a major
operational embarrassment, gu_ even for quiet engines such as the Rg211 Je_ noise retaln_

l_s _lport_n_e. Advances in Cechnology have allowed Jet exhaust speeds _o he reduced with
consequen_ 8 law reduction in the noise radiated by the free Je_. Developments in acoustic
lining t_ehnlques enable Internal noise sources to be subs_sntdally reduced. B_C the free

Je_ noise radiation continues to provide a limit below which si]mleing of internal noise
sources becomes valueless. Thus methods of free Je_ noise eon_rol recaln a fll_dsmenta]
significance for the overall reduction of engine nol_e.
The academic problems posed by Jet noise are also of extreme Interest. The mathematical
description of the noise cootalns _any subtleties. Combining _hls wl_h the necessary
description of the turbulent s_ruc_ure in the jet poses a theoretical problem which will
probably never be sodved exactly, exeep_ possibly by some hypercomput_lonal technique.

Transcribed from _he original.
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Propulsion Nolse
United Kingdom

FroJec_ Ti¢le:

Noise Radiated by Purred Fans

'"Performlng Organlza_lon Name & Address: Sponsoring Organization Name & Address;

Lougtlborough Onivec_ity of Tecbnology

Department of Transport Technology

Loughborough
Lelcestershlre LEII 3dg
Th,T_oH _ Inazism

Prlnelp_l _nvascigagor(s): Type o£ Research Program:

d. b. Ollerbead
Fundamentalc.g.Whlcefleld

-- Development (Component or System)
Demonscrsclon (gxperlmencal_ Prototype, or
Production)

S_arg Data: CompIeElon Da_e: -- Measurement Heghodology

April 1974 Esglmaced March 1977
AeCual Funding:

Year AmouoC

Project Summary: {_riefly dascrlbe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.)

Or Total Funding Amount:(_10,OOO-25,000) $17,196-

CO_4E,_TS:

The effects of the cowl on the noise radiation of an aircraft fan are being studied experimentally,

The fan. approximately 6m in dia_Leter, absorbs up to 50kw running at rip Bpeeds up co 150 m/s.
/ IC is installed insldo a large anechoic chamber wl_h provision to exhaus_ the flow from che chamber.

got.wlre anemometers are installed in the leading edge of fan blades to measure inlet _urbulence.

_he rlg is instrumented for _hrust a,d torque measurements. Noise measurements will be correlated
with lnle_ conditiens over a range of fan r.p.m, and thrust.

i

,!

i

Transc_ibed from the original.
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Propulsion _olse
United Kingdom

ProJoct Titl_:

Noise Rsdlatlon by Rotating Blad_n

Pcrformlng Organization Name & Address: _ponsor_n_ Or_anlzatlon Name & Address:

Lougbborough Unlversi_y of Technology Ministry of Defence

Loughborough (National Gas Turblne Establlshmen_)
L_es. LELL 3TO

England

Principal Investigator(a): Type of Research Program:

d. B. Ollerhead Fundamental

Department of Transport T_chnolofiy m Development (Component or System)

-- Demonstration (Exp_rlmcn_al, Prototype, or
Production)

$tar_ Date: Completion Da_e: m _asurement Methodolu_y

Apr. i, 1974 Estlmated March 30, 1978

Actual Funding:
Year Amount

ProJec_ Summary: [_rie_ly describe th_ 1976 (actu_l); (_7908) $13,599

go_Is, approach, expec=ed or actual results, 1977 (budg_): (_I0886) $18,720

report(s) gene_atcd and the date(s) o£ 1978 (forecast):
publication.) ........................

O_r Total Funding Amount:

This project is a continuation of work funded by N.C.T.E. since 1971 into basic noise
8eneratinB mechanisms of rotating machinery. The earlier work involved an evaluation of
rotor noise theory via direc_ _easurement of an "_sro-a_ous_lc t_an_f_r f_[ic_lon"_ using
rotating hot-wire probe_ a_ fan tip speeds up to M - 0.2. For an open rotor, good agreement
was found between theory and experiment for both random and periodic noise components.

The study has now b_en extended to a higher speed range by the construction of a new s_nd
to test an aircraft ducted fan unit at tip speeds up to M - 0,5. Rotating hot-wires are
afiain being u_ed to investigate basic noise generation mechanisms.
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Propulsion Noise
West Germany

--'P_oJcc_ Title: Study of the D]stributlon of Sound Sources In Turbulent Gas Jets

-- Parformin8 Organization N_ma & Address: Sponsoring Organization Name & Address:

Institute for Fluid Mechanics of the DFVLR

OoetEingen, Bunsenstr, iO

West Germany

Pzinc_psl Invostigator(s): Type of Research Program:

FundamentalDr, Grosche

Developmen_ (Componen_ or System)
-- Demonstration (ExperimunEai, Proto=ype, or

Production)

Start D_te: Comt_le_ion Dace: _ Measuremen_ Methodology
Estimated

May I, 1972 Ac=ual Dec. 3_s 1976 Funding:

Year Amount
ProJe== Summary; (Briefly descrlbc the 1976 (actual):

8oala, approach, expected or actual results, 1977 (budge_)_

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

puhl_uatlon. ) ............. _ ,_0_ 5_ .....
Or Total Pundin 8 Amount:
_--............ s313,23_.......
CO_h_S:

Up to now very lSttle £s known ahou_ the distribution of sound sources in turbulent Jets, either

experimentally or theoretical; th_ pro_eet aims at de_ermlning the distribution of Bound
sources in infrasound and ultrasound bes_s by means of a t_ewly d_ve]oped measuring devle0,

and thereby to gain new Insights on the _echanlsm of Jet gener.timn. The measuring devlce ts
also suitable in sound-abating nozzle configuration, nozzle flaps, etc.

Publications

Grosche, F. R., Hols_, H.; On _he Distribution of Sound Source Intensity in Turbu]ent
Gas Jet_.

Groaehe, F° R.; Jones T. II,;Withold, G.A.; Measurements of the Distrlbu_ion of Sound
Intenslti_s in Turbulent Jets.

Tranmlated a_%d _ranscrlbed from the origlnal German,
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propuislon Nol[ss
West Cermany

Project Title:
Nolse Formatlon and Nolse Reduction for Turbine Stages wlttl
Cool Air Directed onto Lhe Turblne Culde Blades

P_form_sg O:ganlza£ion Name & Address: Sponsorln_ Or_aniz_itlon Nam_ & Address:

Tile Technical Institute for Jet Propulsion German Researcb Society

and Turbomachdnery of the Technlcal Unlv_r-

airy of Aachen

Templergraberl 55
Apoh-n: W_st C_rmanv
DrincIpal lnvestlgator(s): Type of Research Program:

Prof. Dipl. - Ing. Otto David _._ l"undamen_al
-- Devr,]n]*ment (Cnmponont or System)

__ Demonstrstlon (Experlmenta], I'rototype, or
Product Jan)

Start Date; Compl_tion Date: -- Heasurement Hethodo]ogy
Estimated

Jan. i, 1976 Actual --. Funding:
Year Amount

Project Summary: (Briefly describe _lle 1975 (ae_.ual):

goals, approach, expected or actual results, 1977 (budl_et):

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

Br Total Fundlng Amount: (300,000 DM) $127,200.
.........................

CO,_&IENTS;

Within the framework of the research dntenc_ the results of Cho study of noise origin mechanisms

from blowers and compressors are to be applied to the case of use of the turbine with blowlng

out of c0ol alr. It _s the purpose of _he plan to determlne deslgn ordterda for the selec_lon

of blowing ouc of cool alr in the ease of cooled turblne _tage_ whlch contribute to a nolse
reductlon of _urblnes.

Translated and transorlbed from the original German,
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_OpUlsjOII Lldif_e
Cnnada

Project Title:

Study of AxlaI Flow Fan Aeroacoustics

Performina Organizaraon Name & Address: SponsoringOrsani_atlon Name & Address:
National Research Council of Canada
Division of Mechanical Engineering In-house research
Ogtawa, Canada

Principal Investigator(s): Type of Research l'rogram:

X Fundamental
3. Krishnappa

-- Development (Componentor System)
DemonstraLion (Experimental,Protolype, or
Froduct loIO

Start Date: Completion Date: Neasurement Hothodology
_ttmated 1978

_973 Actual Funding:
Year Amount

Project Summary: (Briefly describ_ the 1976 (actual): 1 man year
Koala, approach, expected or actual results, 1977 (budge_): _ man year
report(s) generated and the date(s) of 1978 (forecast)t _ man year
publication,) .........................

Or Total Funding Amount:
.........................

COF_NTS:

Basle research is being carried out to establishthe relative importanceof the rotor blade row
and stator blade rm_ on fan noise generation, Some measurementson the effect of starer blade
number and spacing on the in-duct noise slgnatureswere completedand tlleresults are published
)n ReferenceI, Far field noise on differentstarer blade configurationwere also recently
measured and the resultswill be reported in a later publication,

The concept of stepped starer blades was recently testedboth for aerodynamicperformanceand
_olse reduction. The test results demonstratethat the stepped starer blades has considerable
merit with respect to noise reductionwith some loss in aerodynamicperfomance,

REFERENCES

I. R. Krlshneppe Fan Aeroacoustlcs.the Effect of Stator
Blade Rumber and Spacing on In-Duct
Rolse Signatures
Progress in Aeronautics,Vo1. 44, 1976

2. U.W. Schaub, The Stepped starer Concept: Aerodynamic
G. Rrishnappa and Acoustic PerformanceEvaluationof a

Thrust Fen
under publication as an AIAA paper
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Propulsion Noise
Ne_herlanda

Project Title'
Study of the Possibilities of Aviation-Technical Innovntlona to Reduce the
Noise Emission of Aircraft

Porfotroing Or_anl_tion N_me & Address: Spons0rin_ Organi_atlon Name 8 Address:

Department of Economics Interdepartme_ltal Cor_uisslon for Reducing Noise
Amsterdam, Netherl_nd0 over Aft Traffic Routes

P_tncipal Inveatigator(s)_ Type of Re,march Program:

x. Puildamb,_tal
Devel0pment (ComponoTit or System)
Domon_r_t_t_n (Expq!rlm_nt_l, _rototyp_, or
Productiuu)

Start Date: Co_pleti0n DaLe: -- _teasufe_lenc Methodology
Estimated

1976 est. Actual Funding:
Y011r A_loun t

Project Summary: (grtefly describc tho _-6 (actual):

goala_ approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publlcat ion •) .........................

Or Total Funding Amount:

CO_IENTS:

Fundamentally, we are dealing here with the possibilities with the use of quiet-engine technology

by m_ans of configuration optimization (especially with regard to engine disposition) and aero-

dynnmic design to arrive at a minimum noiue production with possible future aircraft designs of
the national alrcraft industry. Adoption o_ the results should eventually take place i_ _ later

stage within the framework of a devolopmentnl project in the area of style technology.

TranBlated and tranacrlbed from the original Dutch.
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Propulsio. Noise
Baited Kingdom

Project Title: Preliminary Study of the Forward Speed Effects
of _lrbom_chimery Tones

Performing Organization Nnm_ & Address; Sponsortns Or_a01zation Name & Address;
British Aircraft Corporotion Ltd,"
Cormercial Aircrait Division
Brooklands Ro_d

Weybrldgm
Surrey KT13 OSF, United Kingdom
Principal InvestiSator(s): Type of Research Program:

P. R, Kearsey, H. S, Langley -- Fundamental

Demonstration (Expe=imeotal, Prototype, or
-- Production)

Start Da=e: Completion Da_e: -- Measurement Methodology

Estimated
Actual Funding:

i " Year A_ounC
ProJec_ Summary: (Briefly describe the 1976 (actu_l):

gosls, approach_ expected or actual results, 1977 (budget):
report(s) generated and the date(s) of lglB (forecast):
publication.) .........................

Or Total Funding Amount:

CO,_RT$:

In a recent study of airframe noise, level flyover at various engine powers were recorded,
At 1/3-octave f_equencies shove 1 kBz the turbomachi_ery tone_ dominated the totel Bpectra.
When these 1/3-octave levels were compared with th_ 8round running m_asurementa at similar
power se_tingB _nd corrected to the same distance, very poor _greement was obtaimed. It
is proposed to study the narrow hand-levels of each tone end its harmonics imflight and
statically with a view to the determination of the forward speed effect.
It is hoped that _his preliminary s_udy will lead to _ further more detailed resear=h
prostate.

Transcribed from the original.
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PrDpuIsivn NDiso
United Kingdom

Pruject title;

Aircraft Englne NOI_

Pe_'Pormlng Or_nlzaclon Nam_ & Address: Sponsoring Organization flame & Address:

ROLLS-_0YCE LTD,, H. tl.GOVE_I,_:f_ EOD (PE)
PEPPY,
}::GL_{D

Principal InvestiGator(s): Type of Research Pro_ram_

PIJn_nme_tal

}'r. Ao If.'C_rc_ll _ Development (Component orlSystem)

.___ Demonstration (Expurlm_stal, Prototype, or
Production)

" Date:." _" C_mplotl_n Date:

Stort /" I/_.stlmated Heasurelnent Methodology

_ Actual FundlnB.:
I Year ,%n_unt

---ProjectSummnry; (Briefly describe the 1976 (actual): /_o/
:o;%ls, approach, expected or actual results 1977 (budget):
:c-port(s) generat(.d and the date(s) Qf 197B (forecast).'/

publJcarlon.} ........................_ _/_.. _ .........
Or Total F,mo_ing A_ount :

In oo-operatlon v:Ith _{EC_'A _n experimental programme ha_ been conduote_

oil the _il6ncing effo_ts of Inverted velocity profile coann'J_e._ jots. Thi_

_rogra=me has _£ven conslderable In_i£ht into _he P.m'mer in whloh such _ilenclng

is achieved an_ so pap sug6eais _h_ likely benefits are s_all.

_AA PAPER 77-126_ "_he Noi_o Characteristics of Xnw_e_ Veloolt 7
Profile Co_nnul_r Jets"

by A. M, c_ll _nd J. 9. Duponch_l

To presented a_ th_ l,th A/_.A _erooaooust_c

Speciali_t_ conference Atlanta Go0r_ia in
October,1977
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Propulsion Noise

Untted Kfn_dom -
Project Tl_lel

alrcraf_ Engine Noise

Porform£ng Or_anizatJon Name & Address: Sponsoring Organiza£_on Name & Address:

ROLLS-ROYCE LTD.j If. l!.GOVE_.3_ l:OP (PE)

BEP_Y j
_GL#J_D

Irlnclpal l.vusti_aLor(s); Type of Research Program:

___ Fundamental
l_. k. CAR_LL Development (Component or System)

-- Demonstration (Rxperlmental, Prototype, or

. _- Prodoction)

_art Date: I Campleti ace:
..._._,,._ -- Heasurezaen_ Methodology[

...._ actual ru.d±ng!

.__ Year

i;'_jeccSugary; (Briefly describe the 1976 (actual): --

_ls, approach, expected or actual results, 197? (budget):

:eport(s) generated and the date(s) of 1978 (forecast): -_-/-mbltcation.) .....................

Or Total yundlng_Amount:

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

In co-op_ration _rith the National Cos Turbine Establi_hocnt a Fundamental programme
of" t_ts of coe.xlal jot nolse is bein_ carr£ed out (at I;GTE Pyestock, IImnt_, F_gland)

gl
to extend the r_nge of velocitle_ (_ 1200fps) and se_le (3._ di_. prxm°) of

available data. Th£s pro_r_m_e, ln _otal is al_o intendo_ to _rovide a better

un_erst_n_inB of coaxial jet nolso°
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Propulsion Noise
United Kingdom

Project Title_

Jet Noise Source Locatlon

Performlng Organl_ati_n N_me _ Address: Sponsoring O_Bnnlzn_Ion N_me & Address_

Sou,[lamp,on Unlver_i_y
Institute of Sound & VJbre_on Rese_rc]l

Sou_hnmpton $09 5Nil

Unltcd Kingdem

Princlpnl Investlgat0r(s): TypQ o_ Resenrch Frogr_m;

$. A, Glegg -- Fundamen_nl
N. J. Fisher m Development (Compo.enc o_ System)

Demonstration (Experlmen_al, Prototype, or
-- Productlon)

_art _n_e: CQm_letion Da_e_ -- Heasuremen_ Methodology
Estlm_ed

Actual FuRd£nE:
Year Amount

Freje_ Summ_ry: (BriefLy describe the 1976 (_ctual):

_oals, nppro_ch, expecte_ or actual results. 1977 (budget):

report(s) generated _nd the da_e(_) of 1978 (_oreca_t):

pubilcatlon.) .........................

Or Toc_i Fundln B Amou._:

_$_¢_ l_e_i_ _ _ _Bi_ _i_ _ _ _B _ _ _ _i_ _B _i_$_ _f _

_ _ _ii_i_ _f _i_ _o_i_ _ $_ _i_ i_ N_i_e_i_ _ _o_e_

_ _i_ _ _l_ _ _o_ _o_ei_io_ _i_ _ _ _ _i_e_ _o _e_ _

TranBcrlbed from the orIEinal.
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Propulsio. Noise

United Ki.Rdom

Project Title:

Performing Orgnnicaglon N_ma & Address: Sponsoring Orgnnizaclon Name & Address:

Royal Aircraft Estnbllshmenc
Farnborough

Hampshire GU14 6TD
United Kingdom

Prlncipal Investlgator(s): Typo of Research Program:

Fundamental
J. McKie

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

Star_ Dacez Comple_ion Date: -- Measuremenc Methodology
Estimated

AcCual Funding:
Year Amount

Project Sugary: (grlefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the dace(s) of 197B (forecast):
publlcatlon,) .........................

gL_Tocal Funding Amount:

COF_ENTS:

Tests on the influence of angle of incld_nce between _ jet and an external stream on the

production of Jec noise have sbown_hat a measurable incsractlon_ creating addiclonal nolsc,
exlot_ and could be Impor_anc in the u_ders_andlng of _et noise mechanisms and in the

correction from stn_£c to forward speed conditions.

Reference

J. g. W, _werds _IMeasurement6 n_ _h_ noise of a Jet st incidence to _ frees_ream."

J° McKie RAg Technlcal Memorandum Aero 1705 ARC 37222 (dan. 77).

Transcribed from the original.

3S



Propulsdon Noiso
United Kingdom

'roj_ct _'j tlo :

A/.rcraf_ Engine Nol_e

P_'£orm_zl_ Or_an_zntlon NaIl*_ & Address: Spon_cJrlll_ O_ganiz_rJ_ll _:Jr_,_ _ Addr_s_,_:

ROLLS-ROYCE L?D., H. _._.GOV}I_:I331Tr.:OD(PE)

DZRBY,
F.IOLWID.

;rlnclpol 1:ivesC_ator(s): _ypl of _csea_c[l Progr;im: .....

_!r.?/. SI._TH -- Fundnmcn_;ll

--. Dev_]opmcnt (Cornllonen£or System)

.__ D_,nons_r;ition (Experimental, Prototype, sr
Produc _don)

;_arc Dag_: Complotgo_')agr..: -- Ncasurcment IfeLhodo]ogy
m_Led

Actual - Funding: _ot_• _" Year A=ount

_;dJecg Sul_.laryl (griefly describe the I i976 (acgual):

;_a]s, opprunch, _xpe_ted or acgual results_ I 1977 (budfJe_):
:rpor_(_) p,one*'aced and _11odnte(s) of 197g (forecast):_

Xn _o-opePntlon _th Dou61as Alccrnffi Company Lic/ted, af Long Bcach, GallfomnIa#

_n _nves_l_atio_ has been ma_e o_ the perfor=nn_e, both _%a_o an_ ing/16h_, on the

"_plnnln_ RI_" model Jet faci_ity, of a _l]_ncer nozzle ejector _y_te_. _he_e
_e_t_ have _o_n t_a_ au_h _evd_e_ are _gge_Iv_ ._n_Kbt°
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PropuiB Ion Noise
United Kingdom

}.'roJec="Titl_;

Aircraft Powerplant Noise Research

Pcrfortain_ OrLnnizatlon Name & Address: Nponsorln_ Org_ai_ioiL r;_mp & Address:

National Gas Tm,bine EsLablial_snt

Pyeetock

Farnborough, ll_psbirc CUI40LS

United Kingdom

Pt'Incipal Iuvcstigator(s): --Type of Research Program:

M Ccx_ W D 2ryce, D L Martlovs
_X_ Fundamental
-- Development (Cemlmnent or System)

--- Demonstration (F:xperlment_l, Prototype, Or
-- Production)

S_art Date: _ Completion Date: -- Heasurement Hechodology

I Rselmaged

Actual Funding:
Yen_r Amount

I'7_ojec_Nuramary: (F,riefly describe the 1976 (actual):

_oaI_, npproach, expected or actual result_ 1977 (budget):
reFort(s) generated and the date(_) of 1978 Cforecs_t):
il'Jblic_ _lo:t. ) ........................

Or_ Total Pundt:lg A_,ount:

COPMENTS:

: Research is c_utred in the Anechoic and Absorber facilities of the L_oiso test faoili_.yI. In

the Anechoic f'-'cllit_j ?z'ocrs=_oa cf research involvin_ elo_o co!],lbor*ticr. _ith ir.du_._ry at:
: rR_ on turbines a_d _xbeust ,_ts. The eb_Pactor_atic_ of CO:LXi_! jet heine _ave be_

exsmlned ex_enzively_ and the results of thi_ research h'tveboon contributed to the S:,S A-21

lleioo oub-oo_-uit_eo. ',_orh on the use of co-flov;ing stroa_s to mimulnto the effee_ of _li_ht
has _hol_ that the method is valid at rel_tivoly small reties of outer to inner stream

diameter. A paper r.ill be dolivcyed to the AYAA Conference October I"_77 on this subject.

. 2Studies of the effect of flight on c_,_sust noise have been a principal activity an_ the

effect of flight on internally-generated noi_o radiated f_o:: the o.xhaus_ duct has been
measured a_d good a_oement vrtth theory hsa been demonstrate64. The nffeot of _light on
sbook-sssoci_te_ noise in Jets hss also boon measured and the resmibs _tll be p_bliohod a_

the AZAA Acre-acoustics coRforsncs October 1_77.

Tests on various model fans have been run in collaboratio _ith Rolls-Royce to imorow methcd:
of estimatin_ broadband noise and interaction tone !ovels _. A method of e!iminating um=ar,ted

belles arising from inflo_ distortions on tests on static engines and _i_s usin_ a honeycczb

soroea'has shown good results. Those _ill be the sob_ecE of _ paper at the AIAA conference

Oct obez- 1977.

Tests to messure the properties of reactive sou_,,dabsorbers are run in the Absorber facility:

one series of tests :'.asn Joir.b activity v;iththe 3oein_ Ccmpar_ 6, A n;athod of mea'_u_in_ '

directly the Iota! behaviour of liners has beeu developed, and has boon u_e_ in research on
the effect of hish sound level _nd airflovl cn the impedance of silencer elements.

_ublie_tlons (see separate sheet)

I
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Public_tlons

I The dczisn, con_;tructicnnnd cp_atlon of th_ noiso toz_ fn=ility ,_ th_
_aticn=! 0as Turbina Establloku_nt
D L M_rtl_, J _:}h_kln_, R L 3roekinc,A S Kennedy
Aerennutieal Journ_l of the Roy_l d_rc:l_utionlSociety, J_nu_ry I_76

2 The prediction of flighteffcct_ on Jot noise
B J Cochin_
Alia Pa_or No 76-555, JUlY 1976

3 A atudy of lusters _ffcctlngthe brondban_noise ef high speed funm
R B 0in_er, D R Newby
AXAA Pape_ No 76-567, July 1976

4 T_o rsdiatlon of planc-w_vsduct noise from a jet e_haust, _tntiea!ly and
in flight
R A Pinker, W D Bryce
AIAA Paper No 76-581, July _976

5 Engine noise - _ lookahead
M Cox, D R _iG_o:*
Aerenautic_l Jour:ml of tho Roy_l Aoronn_tioolSocioty_ _Iovembor1976

6 Experiment_l verifioation of a finite ler_th tunims concept for accuntic
lining design
J P UIu'uh(Boein:_),I R Price
Journal of Sound & Vibration,Vol _9, _ 3, December I_6
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Pr,_plll_ f nn Nnl_
United Kingdom

'rojccL _'it ]_ ;

Aircraft Engine Noise

'crfor,i*lllgOrgaid_tlon Nan_¢ & Address: 511on_orlng Oruanlzatlon l_a:ne& Address:

II. M. G_r_:_11_lT l:OD (PE)
ROLLS-ROYSE

DERBY

't'iOclpal Invcstlgator(s): Type nf llcsearch Program:

_Ir. D. Nc,_;_bY _ Fundamental
Dl.. B. Birat_er_ -- Development (Component or System)

-- Bel_onstrat_on (Experimental, Prototype, or

Froductlon)
;tart Date: I Comp.4e_:Date: }lea_urement Iiethodology

|_:sLimated

Actual Fmldlng_

-- Year Amount

'rdject Sulr_ary: (Briefly describe =he '1976 (actual):

;oals, approach, el:pccted or actual _esult_, 1977 (bud=at):_

l,qlort(r,) gencrata ,I and tile date(c) of 1978 ([orecast):_ _"

Or. Total FuKdtng _ount:

Some inveati_ationa have been carried out on F_ bu=z-za_ nolae _n_ reaulted
tn better under_tan_lnG of _he underlying source and propagation_ leading to

£ more preoi_o control technique to reduce _olected engine or_era.

_IA_ pAPeR 77-t_/+_ "A New LOok at the Generation of Buzz-see l_oise 't
by _. S. Stratford and D. R. Ne_by
TO be praacnted at the /_th _ Ae'ro-acouatic
Bpeci_i_ta Conference at Atlanta _eor_ia i_

0ct chef, 1_7'1
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"ropulslon Noise
United Kingdom

_roJect I'iLIc:

AIrcrnft Engine Noise

'cr£ot'l,ingOrganla_tlun Name & Address; SponnorLng Or_aaizatlon Name 6 Addre_;s;

_OLLS-ROYCP. LTD. e If. M. COVEEIT._IT EOD (PP.)

DERBY,

'rdncipnl Investlgator(s): Type of Research Program:

Fundamental

.|, Chapman -- D_volopment (Componen_ o_ System)
X DemonstraE_on (Experimental, Prototype, or

ProducLt cn)

_: DaLe: I co_ple_t_ate: -- tfeasurement Nethodolot;y

l_st zn:a ted

Actual Funding:
i Year Ammmt

Su;_,lar)': (Briefly descrlha the---i 1976 (actual): _/

:nnls, approach, expected or actual results, 1977 (budget):

,'port(_:) generated and tile date(s) of 8 ( e a t):/ ...... .......
Or Total Fundtffg t_,,ount:

COF_[_NTS :

test prograrz_e extending the range of data from model turbines a_
invosti_ting tha effects of vane numbers an_ bln_.c/vane spactnga
on nolze haa been _srrl_ but in the anechoic facility at NGTE pye_tocF..

Tha analysis of this d_ta is _ving rise to mora _ophishicated design rules for
quiet turb_mes.
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propulsion Noise
Nest Germany

Project Title:

ReduccJon of Propulsion Ilol_e

Performing Or[_anlzation Name & Address: Sponsoring Organization Name & Address_

German-French R_search Institute

st. Lout_ (ISL)

Rue de L'[ndustrle 12, Well am Rhetn

West germany

Prdnclpal Investlgator(s): Type of gcscare]l Program:

Fundamental
Dr. gudi Schall

-- Duvelopt_ent (Compoltcn_ or Systerl)
-- Domotlstt'ation (gxperlmcntal, Prototype, or

Production)

Jan.Star_l,Date_1972CompJet_OnActualF:stlmat edDate; -- HeasurementFunding:Methodo]ogy

-- Ye_*r amount
ProJec_ Summary: (Briefly descrlbc the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) ..........................

Or Total Funding Amount:

CO_ENTS :

Study to reduce the noise of a Jet. Study concerning the mechanism of noise origin with cold
and hot free Jet_ with the purpose of reducing Jet noise of an airplane or other free Jet
equipment (e, G. ueldlng torch), Theoretical and experimental works on free jets reduced in
size accordilJg to modal. Studies on the propaga£1oll of nol_e of high il_ensd_y, Use _f rap_d,
meaaurtn 8 method_ not dis_urb_ng the Jets (laser anemometry, etc.).

Translated and [ranscribed from the orlglnal German.
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Propulsion Noise
Abbreviated Listlng8

Netherlands. Study into the Possibilities and Consequences of

Noise-Damping and Protective DevleeA for Ground Run-tip, Air Traffic
Service t Amsterdam, Netherlands, Sponsor: Interdepartmental
Commission for Reduction of Nol_e Over Air Traffic Routau. Type:
Demonstration, 1_76 es_, Th_ purpose of thin utudy _u _o come up
with useable solutions in concrete problem _ltuations (for oxample_
Sehiphol) in limiting the noise oE test aireraf_ a.d airplane motors,
Primarily, at_encion should be paid to soiutinn8 applied in other
situations at home and abroad,

United Kingdom. Aircraft Engine Noise. Rolln-Royce I, td., Derby,
England. Sponsor: II. H, Government HOD (PE), Mr, A, Syed. Type:
Demonstration, Noise so_ree location is befng applied to in service

engtnea _o re-define Jet and core noise lev_l, and a_slat with
ex_rapolat£on to farrield.

Unteed Kingdom. Afreraft Engine Noise, Rolls-Royce Ltd,j Derby,
England. II, M. flovernmen_ _IOD (PE). Hr. V, Szewczyk. Hr, R. llealuy,
Type: Demonstration, FItght and sta_le Jet noise assessments are
being carried out on several in service englne_, (RB211, H4511, Spey
and Viper,) covering effects on ho_h e_ra_ght _e_ and high by-pa_s
ra_lo _ypes.

United Kifisdom. Turbulence Heasureme_ts in Connection wt_h Jet No_so
Source Location Wo_k. Southampton University, Institute o_ Sound &
Vibration Research, Southampton S09 5NEI, United Kingdom. B° Edwards,

United ginKdom. Porward Flt_h_ Effects on Jet Noise (Co-oper_tlve
l_ork _i_h Loekheed_Ceor_ta Company). Southampton _nlve_stey,
Institute of Sound & Vibration Re_eareh, Southampton £09 5NIl,
United Kingdom, C, L. Horfey. Publication: "Effects of _orward
velocity on turbulen_ Jet mixing noise." 11. _, Plumblee (Editor)
1976 _ASA CR-2702.

United Kingdom. Retrofit-Aircraft. O. K. Noise Advisory Council,
Londo., United Kingdom. Asse_smen_ of the evidence available on the
eos_ of f_tting hush-k_ts, the likely remaining life _pan of the
aircraft involved, and _h_ benefit in _erms of reduced noise emia_ton.

U_ited Kingdom, Research on quietln_ Engines and Air Frames,
Royal Aircraft Es_ablishm_nt, National Ga6 Turbine _stabll_hment,
Farnborough, IEampshi_e, United Kingdom. These programs are aimed a_
demon_trating _he technology which could be applied to _uture
engin_B, including quie_e_ v_rsions of the H4SEI and RB-211 engines.
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PropulBton Noise
Abbreviated Liutings

United Kingdom. The Role of Flow-Aeouetlc Interaction Effects in Jot

Noise. Southampton University, In_tltute of Sound & Vibration Research

Southampton 50g 5Nil, Unltod Kingdom. M. J. Fisher, C. L. Morley,

V, R. Szewazyk,

West g_rmany. Study and Reduction of Noise Generatlon by E._Ine

Components. Chnlr for Flight Propulsion of Hunlch, Tech. Only..
Munlah 2, Arcisstr. 21, West Germany. Dr. D_ttrlch. January i, 1972-

December 31, 1977, Comparison of the various individual nolse

generating meehanlams. Boundary layer nolses, flight technology.

overland express transportation technology.

West Germany. Research on Noise Generation by Enaased Propellers

_s a Function of thelr Desl_n Parameters. Instltuto for det
Propulslon and Turbo Machlnecy. Aachen, Templeryr_ben 55, West Germany.
Prof. D_pl. - Eng. Otto David.

43

L_



BASIC BESEARCII AND TECIINOLOSY

ROTOR NOISE

See Also PaRes:
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gllLor IIO]He

United Ktnfidom

:_ro.)ec t T_t]c:
Theoretic.1 Studies a_d IIigh Speed P11gh_ 'tests

*'e_*formin_ Orgallization Name & Address: Spon_;orin_ OrBimtz;L_Jul_ t_a_le &Addrcss:
Neatland ltellcopters Limited
Yeovil
Somerset BA 20 2YB MIIIIS'BIY0F DEFEI;CE (PE)

United Kingdom

H

Pr_nclpal Investigator(s): Type eft Hesearch Prograra:

Fuw1amenta]
J. W. LEV_I'PON

]]eve]opi_ellL (Componel1£ or System)
Delnqll_:_ratton (E_perlmuntal, Prototype, or

-- Production)

Start Date: CompJctJon Dale: -- llca_;ul'enmntHcthodology

Estt_lated .._ 7q
Fi'd. 76 Actuol Fmlding :

yp.r ,_..,ou.k
_'roJcct SuvJ.ary: (Briefly describe l.ho 1975 (actual):

_o_]_, t approach, expected or actual rcsults, 1977 (budge_)t
report(s) genvrated and tile d.te(s) of 1978 (forecast):
publication.) - - ; ......................

Or Total Funding Amount: (£36,280) $62,387
To determine the effect of forl/_rd spool ..........................

on the impuJsive noise content of a COHIIE)_fS:
hellooptor by both theoz,eticnl and ......
exporimuI*ta] ntudibSo _le motivation
hehiod the study lies in the fact that very littl¢ I_ known olthcr experimentally or

thooretacally about forward £1ight efforts. The avaJ]able experimental data suggests t.u_
hellcoptor noise :'Is_*swith forward speed, the rluo boin_ particularly steep llt higiler

: speeds. In a military context this increase in noise implies an increas6 in detectability,
whilst in the civil conte_t it may lead to an undesirable llmitatiun on cruise speed in
nolso Boll_itivo _roas,
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ROtor Noise

United Kln_dom

Project T_tlo:

Helicopter Rol. se Control

|'_rforIl,J.gOrgan_zatiuiL N_mt)& Address: Sl)OllsorJngOrganization Nam_ & Addresu:
WESTL_ID [m'LICO_ERS LIMITED

YEOPI_

SOMERSET, BA 202 Yn M.o,D.(PE)
UNITED KINGDOM

Principal ]nvestlgaLor(s): Type of Research Program:

__X Fundm_nrnl
J. LE_RTON X D_ve]opment (Compouent or System)

__ Demoss_ratlon (Experlmuntal, PrototypQ, or
Production)

Start Date: Completio. D_l_el ..X Meosurum_nt Detboddiogy
Estimated

Actual __ Funding:
• Year Amount

Project Summary: (Prlefly describe the 19---_I_(actual): (£_O#OOO) $137,568.

_oals, approiLch, expected or actual results, 1977 (budge_): (£80.000) $137.568.

report(s) generated and the date(s) of ]978 (forecast): (£80,000) _137.568.
publication, ) .........................

O_r Total Funding Amount:
A series of proJ*cts are in .........................

process on aspects of helicopter CO_[ENTS:
_olse control dnder bo_h MoP and

internRl funding. Areas of

special interest include

}Rgh Speed P_tor Noise

Tail F_tor Noise

S_bJective Response to Helicoptor Noise

Internal Noise Control

C_ar Noise
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Rotor Noise
West Germ_lny

Project Title_

Noise Reduction in Propulsion of Propeller Drlven Alrplane_

P_rfermdng Organization Name & Address[ Sponsordng Organization Name & Addtcss_

Oornler Corp, Federal Highway Hin_atry
Frledrlehsilafen, Post Fach 317 (Swiss) Confederate Air office
West Germany Flight Equipment Section

Principal Investigator(s): Type o_ Research Program:
Peter Barrels

Fundamental

-- Development (Component or System)

-- Delnonstratinn (gxpecimental, Prototype, or
Production)

Start Date: C0rq)lecion Data: Heasurement Hethodology
Estimated

Nov. 1, 1973 Actual I]ec. 311 197b Funding:
Year Amount

ProJec_ Su_naz'7: (Briefly describe the 1926 (actual):
goals_ approach, e:¢pected or actual results, 1977 (budge:):
caport(s) generated and the date(s) o_ 1978 (forecast):
publication.)

Or Total Funding Amoun_ (1,022,000 DM)
_"__ ........ $433,328 ....

Side-by-side wlth the limited notne abatement in existing planes of eon_erclal avla=ion, it is
the aim of this project to develop knowledge which will make it possible to hold down nolse
emission dn propeller planes as much aa poeslble by guiding their cons_cuction right Item the
earliest design stage. In _ddltlon to the s_udy of propeller noise, centering on measured

output of 100-200 p.s., computatlonal and experlmental s_udies are also tattled out on exhaust
nolbe abatement.

Transcribed from the origlnai @erman,
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Rotor Roi_e

Unltcd Kingdom

p¢oJecc Title:

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

Royal Aircraft Bstabllslm_nt
Yarnborough

][ampshlra GDI4 6TD
United Kingdom

Principal Investlgator(a): Type of Research Program:

J. Williams Fundamental

-- DevelopMent (Component or System)

-- Demon_tratlon (Experimental, Prototype, or
Production)

S_rt Date: Comple_lon Date: -- Heasuremenc Methodology
E_timated

Actual Funding:
Year Amount

Project Summary: (Briefly doscr±be the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publication.) .........................

Or Total Funding Amount:

RAg participation in UK discussions on alrcraf_ nol_e oertlfdcation now relate_ primarily
to appralaala of the interaction between airfield-performance eharacterdstlcs and noiae-
certification procedures £vr fixed-wing aircraft, of acceptable nolee-certdElcatlon techniques
for helicopters, and of economio pvnalitdea for technically feasible noise reductions below
exiating ICAO requLremeltts, Work haa started on evaluating the influence og operational
proceduree on helicopter nolse_ together wl_h studleJ of the main and tall n01ae-genuration
prOC_BGeB.

Transcribed from the original.
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[(o_or Nolse

West G_rflIlny

P_oJoct Tdtl_:
[{elation between the Noise Generated by [Iotor_a.d thu

Dcflned Disturbance in tim Air Flow.

Perfor_lln_ Organization Nam_ & Address: Spon_0r_ng Organization Na.IQ & Address:

The Facul_y for Aeroaaut_cai and Space

Studies of the Teehnlcai Unlverslty of Aachen

Templergr_hen 55

_eat Cer_ny

Prlnclpal l,lve:_tlgator(s): Type of Ru_le;JrchProgr_I_:

FuELda_nta ].Prof. Dr.-Ing. Dieter C,eropp
-- Dov_]oplilu_ (Cornpon_nE Or Sys_¢,m)

-- ])_mon_Fa_i_In ([_xll_Im_ntal, Prutotype, Or
|'rodll_tIiJll)

$t_r£ Da_e_ Co_ql1_tlon llaL_: -- _le.ls_ir_111_n_Methodology

Jan, I_ 1976 _sti,:ated D_e'. 31. Iq77

Actual Fundln_:

Year Amoun_
ProJec_ Summary: (Briefly de_crlhc thi_ I_7"--'_(actt_al):

goal_, _pproach, expected or uc_ual r_Jlts, i977 (budget):
report(s) generated and tile date(s) of 1978 Cforeea_t):
publJcatlen, ) ..........................

Or Total Funding Amount:
.........................

CO_IH]_NTS:

Plan: Dependence of noise generation due to rotary engines on defined disturbances in air flow.
The purpose of the planned studies i_ _o determine _he essential parameters of dls_urbed flow

i and of rotors on the radiated noise. They are to _roeeed on th_ basis of the noise source, and
this is to be studied in detail. This Includes the measure_,ent of pressure fluctuatlon_ on the

' rotor surface to determine th_ s_ren_th of the sound source (dipole).

- !

; Transcribed and translated from the original German.



Rotor No_e

West G_rm_ny

"'Project Title:
Noise Redltction for Propeller Driven Aircraft

Performing Organiz_tion Nam_ _ Addrea=: Sponsoring Organization Name _ Address:
Rainier, Ltd.
Friedrlchshafen, West Germany Federal Hlnistry of Defense

Principal invea_tgator(s)' Type of Research Program_"

Fundamental

Development (Component cr System)

-- DemonstratJnm (Experimental, P_o_otypa, or
Production)

Start1973 Date: . Compl_tlonAc_ualEstl_a_edD_:197fi _ HeasuremencFu_d!ng:HethodologyYear _ount
ProJec_ Summary: (Briefly'describe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budge_)_
report(s) g_n_ra_d and the date(s) o_ 1978 (forocast):
pub_tcatiom.) ........................

Or To_ai Yur_lng Amount:

CO_S_

Transcribed from the original
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IIASIC RESF,ARCII AND TECHNOLOG_

INTERIOR NOISE

See Also Pago:

107
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lot erlor No_e

United Kingdom

l_oj oct Titlv:

Vibration Transmlsslo_ Paths Study

l'crlormtllg Or_an/zo_ion Name b Address: Sponl;orin_ Organization ?_,l_u & Addrvs_:

Nestland Sellc0p_ers Limited
Yeovll HI_IS_IY OF D_F_;CE (_

Somerso'c, _A 20 2YfJ
United _lngdom

Pz'_nclpal lnvc_tigator(s): ]'),pc of Research PrograI_:

Ft_nd,'lm_n eel.

O. R. WZLLS ])evolopm_nt [Cor_poncn_ c,r Syst;cnO
Demonstration (Experimoncal, Prototype, or
P_oduction)

_arC Date: CO_pI_LLOJI DaCe: -- Heasurt.?lell_ ??e_bodolo_y
}_stdm_t_d

APR. 75 Acc_al n_:_! 76 Fu_in_:
YI!ar AmounC

."ro._oct Summary: (l_rieEly describe the 19?6 (actual):
::oal_ approach, e;:pected or actual resulcs, 1977 {budge_):
report(s) generated and the data(a) o._ 197_ (forecast):
publlcai_LOn.) - - ;-" .......................

Pl_bli_hed, June 1976. Vibration Or _'otal Fundin G Amount: (£2,400) $4,127
_ans_ission Paths. _uther _. K. Wills ...........................
We_bl_nd [Ioli_spter,_ Limited. Research CO_'_'IE?ITK:

Paper 523.

b[eaouromants have been made of tbe structural ron_osses of the Ly_u(helicopter airframe

and the resulting intermtl cabin noise when excited _t thu gearbox f_et and by ]oud-
speakvrel housed in tha cabin.

_e alrfzame waa aub_eetod ¢o both single frequency and swept frequency inputs via a
vibrator attached the port forward and starboard aft _earboz feet in turn, Similar

acoustic oxolta_ion to that for the vibration teats was al_o provided by two loud opeakera
mounted in the opposite corners o£ the cabin o_ the floor. _le resulting _irframa response

was subsequently measured at the numerous accelero_ter ponitior_ ell the c_hln roof, floor,

sidewalls and m_in frames together with the gearbox mountlng foot,Microphones were also
po_itioned in the cabi_eockpit area in oPder to monitor the cabin noise environment.



In_erlor Nols_

UnlCed Kingdom

l'rujcCL TiLJe;

NoiSe and Vdhrntton Survey During Fl_s.'_,

l)cr£o_l_JIlgOrf.anJ_tlon Nam_ & Addr_ss_ SponsorJ,g Organd_atloll Nam_ & Addrer,s:

Westland Hedtcopte=s Ldmlted I,IOD(1)E_
Yeovll

Somerset, BA 20 2Y_

United Kingdom

j,rlncdpal tnves_igaEor(r_); Type of Research Program:

_'unda;_eotal
Z, POLL/_RD

---- l)cvelopment (Compollont or Systc_m)

-- Dc.monstrntlol) {E×purlmental, Prototype, or
Production)

S_art I),ILe: ColilpdctionD_L¢; -- _leasurement IIethodology

Estimated .__OV) ]*'_T_
FEB. 1976 Actual FmnU.g: "_ "

:'roJec_ Sum_lary: (BrlefJy describe the 197----6-(actual):

._oalr,,apFroac]l, cxp(_cted nr actual results, 1977 (budget):

_eport(s) _tncrated and tiledata(s) of 197B (forecast):
publdcotlon,) - - _ ........................

Or To al Fundd g /_nount

_o determine the relstlvo contributi_no -='-............ __13j250). S22)7_85 - - .
of Btructurnl borne noise and airborne C0_RIEN'fS:

noioo by conduolin K a detailed noise

a_d vibration survey of the gearbox" and

cabin _tru_turea in flight, '_hoflight test renLllts will b{) correlated with the ground

based data _t'om the Rotor Rig. The no_so and vibration characteriotico of a footed gear-

box will al_o be compared with those of a glmbal mounted gearbox.

]
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Interior Nol_e
United Kingdom

]'zoj oct Title:
Helicopter Cabin Noise Laboratory Eva]usti0n of Vibrating
Panel Tre_tmott_s *_

PcJ'_oroin_ Organization Nam_ & Address: Spotmorin_ Org_niz_tion I_amc & Address;

Westland [felicopters Limited
Yeovll FIIIJJS_tY OF DEFt'lICE(PE)
Somerset BA 20 2YB

United Kingdom

.72rlncipalInvcstlgator(sH Type of guse._rcb Progrom:

Fundamental

J. S. POL/_XRD _ Dovelopmcn_ (Component or System)
-- hemonstratio_ (Experlmenta]. Prototype, or

Production)

_t_rc I)ate: CompJotion gale: -- Measurement _lethodolngp
Estimated dl_dE 197o

APR° 77 Actual Funding:
Yen_ Amount

:'reject SunL'oary: (Briefly describe the 1976 (aciual):

:eels, approach, expected or actual results, .1977 (burlier):
_vport(e) fleneratnd and tho date(s) of 1978 (forec,_sc):
m_t, ldcatlon.) - - = - - - .....................

It is proposed to conduct a laborator_ Or Total Pu.ding A_ount: (£19,810) $34t065

evaluation oP the response of vlhratinc CO_IEN'fS:
panel treatments. Thin investigation

will-be conducted in the anechoic/
reverberation facility and will involve the meaIiurement of the noise a:_ vibratloll

transmitted through acoustically and vlbrationall_ treated and untrdstcd panels whimh

are acoustically and/or structurall2 excited. In addition to tcatin_ panels with con-

vontioltal soundproofing materials, the use of damping treatmerltst l'amp wall coJmepts and

new methods of vibration isolation will be studied, h!Ii,_t e _tri _nr/ nvotting ar 'a go-

meat of the bare panels will be varied and flew panels will be mde usin G sandwiche con-
_trtlCiJon# composite materials and constrained/unconstrais_d layers. The experimental

work will be backed up with theoretical studies uuin_ models developed from _lasfllcRl
wave theory, co thai c0_pa_*i_oas can be made with measured data.
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Interior Noise

United Kingdom

VL'o_ect Title:

In_rnal Noise Study o, Rotor Rig

vor_ormlng Organlz_ion Name & Address: Sl_on_or_n_ Oz_inlZaLiOn Nam_ & Addreal;:

Westlaud llelieop_ers LimitQd

?eovil MINISTRY OF D_EI_CE (Pg)
$om_rso_ 5A 20 2YB

United Kingdom

_rillclpal Invc_tdp.ator(s): --Type o_ Research Program:

Fundamen _al

ft. S. POLLARD -_ Development (Co_pouen_ or System)
Demo._trarion (Experlmental_ Prototype. or

Produc_lon)

SLart Date: Completion Date: -- H_asuremcnt He_hodology

FEB. 76 EsLimated -tlnll ,7'_,.
Actual Funt_lng :

"fear AIDoun_c

!'reject SutNaar_: (Briefly, duscrlbc the 1916 (octoal):
goa]s i approach, expected or actual results, 1977 {hudge_):

:eport(s) gencraLed nnd the date(s) of 1978 (forecas_):
_ublicatton.) - - u .......................

90 asoin_ in the devolopmoILt of an Or Total Fundd._ Amoun_:(Z24,020) $41,305

offoctlve helicopter soundproofing
_chcme_ it is ncccesflar_ to determine CO'_4ENTS:

tilefibiuo ttnd vibr_$ion input paths
to the cabin structu%.o, and if polm2blo_ the radiation effieleney of the structure. An

_xporl_ental dnvesti_ation is tht,refo_o taking place on the LMnx Rotor I{ig_which is

e_o_tttlal_y a tied down non-flying lynx helicopter, to (a) survey not_e and vibration

levels of the gearbox a_d cabin structures, (b) study the effect o[ coating the gea_b0_
with damping mate_,ial and (c) conduct a cabin soundproo_in_ study.
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[nterlar Noise

Unlted Kingdom

rroJect Ti_iel
Internal Noise Study-Nolse Vibration Honitorlng on gearbox Rigs

l,crfo*'mingOrganization Name i Address: Spe.soril_g Organi_atlun Bame& Addrv_;s:

Wh_TL_D NELICCPT_S LIMITI_D MINISTRy OF DEF_21CE (PE)

"Yeovll, Somerset BA. 202YB

U.Ited Kingdom

J'rinclpni Investigator (s) : Type of |_csearch Program:

M. B, A, WOODWARD -- Fundamental

J. B, POLLARD -- Dew]opmen_ (CoxDponcnt or System)
D_monstrat|on (Exp.rlmontal, Prototype, or
l_roductdon)

Start Date: Complotlon Data: -- Heasure_,cn_ HeLhodology
Esti_.nt_d _n. 79

F_. 76 Actual Funding:
Y_ar Amoul]t

i'roJcct gu,,_ary: (Briefly descrlb_ the I--_-6(actual):

T_onls, approacb, expected or actual results, 1977 (budget):
report(s) generated and the d.tv(B) o£ 1978 (forecast):
_ubllcntion, ) . - i ......................

A number of Ly*_ and Sea King helicopter _ "_.u_K_T°t_al_Fun_ui_ng.A.m°_unl:(__9'7653__$i_6'Z9_2....

gearboxes are bolng monitored, In order CO_[ENTS:
to h_yo co_par&_Ive record, it h_ boon
necessary to standurdise the procedure

b_ _oun[Ing the accolerometers at similar positions on each gearbox and conducting the

meamlroments at si_liar operating ¢onditions, It" is hoped tO show how doSiglt changes

influence tbo'nois8 aspects of gearboxes and the scatter bst_eon idantlctLi gearboxes

WlI_ also be studied. Early measurements have indicated there could be a largo variation
in norse levels between identical gearboxes,
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BASIC RESEABCI{ AND TECItNOLOGY

AIRFRA_ NOISE

See Also Pngest

3O
31
76
94

I07

128
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Alrfr_e Noise

Undted Kingdom

Pro_ec_ Title:

Performing Organization Name & Address: Sponsorin9 Organization N_me & Address:

gawker Slddeley Aviation Ltd.
Aerodyn_mic_ & Noise Research
Richmond Rend

Kings[on upon Thames
Su_ev. TIn_d _1ffRd_m

Principal Investigator(s): Type of Research Program:

Fundamental

-- Devalapmen_ (Component or System)
-- Demonstra[Lan (Experimental, Prototype, or

Production)

Start Dace: J Complet£on Dace: -- Measurement Hechodology

J Estimated 1977

1973 Actual Funding:
Year A_ount

Project Summary: (briefly describe the 1979 (actual): (_40,000) $68,784

goals, approach, expected or actual results, 1977 (budget): (_20,000) $34,392
report(a) generated and the da_e(a) o£ 1978 (forecast):
publicatdon,)

o._£Total FundingAmoun_: (_170,000) $299,332

During 1976 and so far 1977, we have been completing a major programme o£ flight research which
started in 1973. This programme is to demonstrage th_ realities of airframe noise shielding
which are aimed at reducing noiee by up _o 6 d_.

Transcribed f=om the original.
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Air fram_ Nois_

Project _itJe_ .... we_c qe_ny
blterference in Ultra_onlc ]Indlation

Performi_B O'_gan/zation Nude _ Addresst Sponsoring Organization Name & Addr_s_'

Chair foe Air and Sp_lc_ Travel Germ_m [{esearch Society
Aachen View

Aachen Templeigrabell 55
Weu_ Germany

"Pr_ncdpal Inves_ga_or(_): Type of Research Pcogra=:
Prof. Dr, -Ing, Roll _tnufenhlel

Fundamental

Development (Co_ponen_ or System)

gemonst_a_lon {E_erime_tal, Prototype, or
, . Production)

Start Date: I Co_q_letio'n' Dd_u: '- Measurement Methodology
Estimated

Jan, _, 1974 Actual Dec'. _£, 19)6 Funding:

" Pr e'c • _ --_ -'-_-_ -- _ _ount
OJ t gu. ary: (B_iefly des_rlbc the 1976 {actual):

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

report(s) generated and the d_e(s) of Z_78 (forecast):
puhlicaUlon.)

CO_h_S ;

The o_curence of dlsc_ete frequencies in the sound spectrum of ultrasonic radiations which
encounter obstacles ia =o be s_udded. This causes noise that is much louder than the

familiar "shoc_-cell-nolse". Tilts type o_ sound geB_ratio_ can occur in rocket and vertical

airplane blast-off or when wing fl_ps arc I=15 by the blast of the airplane propulsion. Anechoic
chambers are used to _easure direc=don¢=i characteristics of the sound field, sound ou_pu_

levels and narrow-band frequency spectrums of the sound field, Sound w_vas and macroscopic as
well as microscopic tUrbtllelleeare made visible by special schlioren processea.

Translated and tra_scrlbed from the original German,
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Alrframa Noise

United Kln_d0m
ProJec_ Tiele:

P_rfo_n_ Org_nizatio_ N_me & Address_ Sponsoring Oc_aNiz_on N_me & Address;

Hoy_l Aircraft Establishment

Farnbo_ou_h
}tampsllire GU_4 6TD
United Kingdom

PrincJ.pal Inves_lgator(_): Ty_Q of Research Program:

E. G. Bro_db_nt Fundamental

-- Developm_n_ (ComponenC or System)
-- Demonstrn_on (Exper_enta_ Pro_o_ype_ or

Prcduc_lon)

St_r_ Date_ f Comple_on D_e_ -- Mea_u_e_n_ Me_hod_logF

_ork hna continued on th_ further development of 8nnlytic_l methods for th_ prediction of i
_r_r_ft n_i_e propagn_lon witll the effec_a of noiae shielding by th_ _lrfr_m_ components
_nd _h_r _ssociated flow f_elds includ_d. Forwa_d-apeed eff_LLs on exhaust noise can be

_mp0rtnnt nnd _ good deal of l_gh_ h_s be_n _hed on _h_a nnd related pr0blem_ by _he u_e
o_ _ _r_nsfor_ntlon due to K. Taylor, _. The transformation h_s proven v_lunble in bo_h
sca_er_ng probl_uB and in sou_c_-typ_ problems, where _h_re _s _ _nifor_ _re_m p_es_nt
_n _he _r £1eld. Vortex refraction work has also continu_d nnd a s_mpllf_d prediction
method le b_ing d_veloped.

Transcribed from th_ orlglnslo
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Airframe Noise

United Kingdom

Project Title:

Performing organization Name & Address: Sponsoring Organ&cation Name & AddresS:

Royal Aireraf_ Establishment

Farnborougll
Hampshire GU14 fiTD
United Kdngdom

Principal Invcstigator(s): Type of Research Program:

T. A. ilolbecbe Fundamental

-- Development (Component or System)

Demonstration (Experimental, Protocype, or
Production)

S_act Date: Completion Date: -- Measurement Methodology
Estimated

Actual Funding:
Year Amount

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

goals, _pproach, expected or actual results, 1977 (budget):

report(s) generated _nd the date(s) of 197g (forecast):

publication,) .........................

Or Total Fundlng Amount:

CO_IENTS:

Theoretical and experimental work continues on the assessment of the noise generated by
airflow over the airframe components and its relation co the total noise field of the
aircraft. Yldght experiments with a VC 10 and Lockheed TrlStar have now been analy_ed
to provide lnformatdo_ on the noiDe dlregtlvity end on the variation of noise level with
changes of eonfigurat£on and _peed, Consideration is being given to model tests dn the
KAE 24 ft acoustic wiNd-tunnel ust_g a directional micrephone technique to d&serimlnate
against tunnel beekground noise.

R_ferene_

P. Fethney !'An experimental study of alrframe self-noise,"
Progress in Astronautics end Aeronautics Vo145, pp 379-403 (1BY6).

Tr_nscrlbed from the original,
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^irframo Nolso

Unl_ed Kingdom
m

Pro_oct Title:

P_rformlng 0rganlzatlon NumQ & Address_ $ponsorlng O_ganizat_on Na_e & Address:

Royal Aircraft Es_abllshment

Farnborough

llamp.hlre GUI4 6TD

United KinSdom

Prlnclpal Invemclgator(s): Type of Kesearch Program:

T, A. Holbeehe -- Fundamental

-- Developmen_ (Component or System)
De_nstratlon (Experlm_n_al, Prototype, o_
Ptoductlon)

Star_ Date_ Compl_tlon Da_e_ -- Measuremen_ Methodology
Estlma_ed

Actual Funding:

Year _ount

Project $umm_ry: (_rlefly describe the 1976 (actual):

goals, approach, e_pected or actual results, 1977 (budsec):

report(_) generazed and the _ace(s) of 1978 (forecast):
publication,) .........................

The analyses of the Elight studies of airframe shielding effects reported last year are
largely complete. F_r_her flight investigations of airframe shielding, flow field, and
engine installation effects on noise propagation are planned. The properties of the

_ acoustic radiation from a large turbofan engine have also been tnws_tgat_d. Preliminary
analysis of flight and tunnel experiments with swept wing aircraft to study flow field
effectB vn engine noise propagation have revealed significant noise cedl_trlbutton effects

i associated with the wing and flap vortices and more detailed examina_ton of the results is
under way,

_e_erences

K. W. Jeifery "Exper_en_al studies of noise-shielding e_fects for a delta-winged aircraft."
T. A. Holbeche Progress in Astronautics and Aeronuatics Vol 45_ pp 419-440 (1976).

Tranmcribed from the original.
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Air[rnme Noise

United KlnRdom

P_oJ_ct Title_

Vortex Refraction

Performing Organization Name & Address: Spon_orlng organization Name & AddrQs_:
grlt_sh Aireroft Corporation Ltd,
Commerclal Aircraft givi_ion

g_ooklands Rend

_eybridgej Surrey KTI30SF
United Kingdom

Principal Investigator(s): Type of Research Program:

P. R. Kearsey Fundamental
_f. S. Langley

Development (Component or System)
Demonstration (Expe_imental_ Prototyye_ or
Production)

Star_ Date_ Completlon gate_ -- Measurement Methodology
Estimated

Actual Funding:

Year Amount

Project Summaryt (Sri_[ly descrlb_ =he 1976 (actual):
goal_, approach, expected or actual results 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publica_ion,) ..........................

O._rTotal Funding Amount:

CO_ENTS:

Work carried ouc by BAC and NGTE has indicated that the velocity field induced by wing shed
vortdces ea_ slgniflcantly red_e_ the noise radiated fro_ engines.

Farnborough have recently supplied us w_th a copy of a three- dimensional vortex refraction
prog_a_e capable o[ aosessing the above effects,

_ order to evaluate IL_ po_en_ial a_ a prediction meghod it is proposed to compare results
from this p_ogra_e with tes_ data already oecumulated by BAC. A_y necessary modifications

to the co_puter yrogramwill b_ made if it is felt that ch_ prediction techniques employed
can be improved upon,

It is envisaged that work wi_1 al_o be carried o_t _o asses_ the _ela_ive importance of Wing

and flap sh_d vortices,

Transcribed from the original.
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g|rframe Noise

United Kingdom

Project Title:

Structural Respons_ Under Turbulent Plow Excitations

i'eriurmlog Organization Name & Address: Sponsoring Or_anlzatlon Name & Address:
institute of Sound and Vibration Research

The University
Southampton, SO95Nll
United Kingdom

Principal Investigator(s): Type of Research Program:

Y. g. Lin Fundamental

-- Development (Component or System)

-- Demonstratlnn (Experlmental, Prototype, or
Production)

SCare Date; Completion Da_e: Measurement Methodology
Estimated

Actual Funding:
Ysar _ount

Project Summary: (Briefly describe th_ 1876 (actual):

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

r_port(s) generated and the date(s) of 1978 (forecast):
publication,)

Or Tota£ Fu_dlng _oun_:

COP_N_S:

In this report three problems of turbulent-induced random vibratlon are discussed. The

first two problems, an airplane flying into atmospheric turbulence and a panel exposed to
boundary-layer pressure fluctuations, are treated as linear problems, If Taylorls hypothesis
of a frozen turbulence field is valid then the calculation can he greatly simplified using
a spectral analysis in the wave-number domain, Furthermore, even if decay in the turbulence
is appreciable a superpositlon scheme can still be used which retains many of the advantages
of tile above approach.
Tlle third problem, the response of a building to gusty wind, is formulated as a nonlinear

problem in which random Inpugs occur both as parametric and non-parametric excitations. The

stochastic averaging method of Stratonovfch and Khaeminskii is used to obtain equivalent
Ire equations for along-wlnd and cross-wind motions, and atabllty conditions are established,

Transcribed from the original.
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Airframe Noise

Abbreviated Listings

United Kingdom. Untitled project on Jet-surface interactions, Royal
Alroraft Establishment, Farnboreugh, Hampshire fluid6TD, United Kingdom.

J. HcKie. Experiments in the RAE 24 ft. tunnel to dnvestlgato the generation

of noise caused by Jet-surface 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,
Instdtute of Sound & Vibration Research, Southampton 509 5NK, United KinKdom,

R. W. Read, M. J. Fisher. Publication "Jet surface interaction noise:

Analysis of low frequency augmentations of Jot noise due to the presence of
a solid shield," R. W. Head and M. J. Fisher 1976 AIAA Paper go, 76-502,

United KinKdom. Turbulent hlsstpatlon as a Source of Round. Southampton
University, lnstdtute of Sound & Vibration Research, Southampton go9 SNg,

United Kingdom. C. J, Morley, Project completed, Puhl_eatton "Sound

radiation due to unsteady ddssipatlnn in turbulent flows." C. L. Morfey
1976 Journal of Sound and Vibration 48, 95-IIi.
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BASIC RESEARCH ,_9 TECHNOLOGY

NOISE P_EDICTION TECHNOLOGy

Se_ Also Pages:
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115
130
134

71



NoJs_ Prediction Technology
Netheriands

.... Project T_tle: Studies Involving the Zoning Leglslatlon and Developlng a Computer Model

Performing Organi=ation Nam_ & Address: Sponsoring Organization Name & Address:

Natlonal Lucht- en Rulmtevaarthd}oratorlnm

Anthony Fokkerweg 2
Amsterdam 1017

Netherlands

Prlnc£pal Investigator(s): Type of Research Prootam:

Fundamental

---- Development (Component or System)
Demonstration (Expectmental, Prototype, or
Productlon)

Start Date: Completion Da_e: -- Heasureme_t Methodology

Estimated -- 1980
1976 Actual Funding:

Year Amount

Pro_ect Summary: (Briefly describe the-- 1976 (actu_l): (200,00D_40,480

goal_, approach, expected or actual resuits, 1977 (budget): (250,000 F) $50,600
report(s) generated and the date(s) o_ 1978 (_orecast)" (150,000 F) $30,360

J9 9 " ' _I5O,O00 F) $30,360publfcat_on,) _ ............• ,, 5oooo p) _3_,Y6_ .....
d_a_ota_ Yu.d_ng_ou_

CO_IEh_S :

Explanation: in 1976. the "modification _o the aviation law" was supposed to become law,
The zoning around airports were regulated with this. Diverse activities were expected In
connection with _his. Attention was especially to be paid to setting up a regulation in
which the calculation method was to be clearly laid down for noise pollution around air
fields. A farther development og the computation mode] to determine noise hindrance was

also to be expected in 1976.

' In later years, emphasis was _o he daid on collecting data needed for noise hindrance
determination. This was supposed to be dependent to a large degree on the introduction

_" and the use of a HiS-guidance system and making other future changes In the procedure.

Translated and transcribed from the ordgdnal Dutch.
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Noise Prediction T_chnology

0nixed Kingdom

Project Title:

TILe Effect of Forward Speed on J_t Noi_

P_rfor_in_ Or_nlza_ion N_mc & AddrQss: Sponsoring Org_nlza_ion Name & Address:

D_pa_ent of A_ronautlce & ABtronnutlcB Sci_nc_ Ro_earch Councll

Unlv_r_Ity o£ SoiIthnmp_on S_ate llo_se

$outhnmp_on Kin_sw_y London
Unlced Eingdom United Kingdom

P_inclpal Inve_1_orCs): Typ_ of Research Program:

Prof, I. C. C]le_eman M..- Fundamental

B, Prltch_rd _ Develop_en_ (Component or System)

Production)

I

Transcribed from the original.
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Noise PredictLon Technology

United Kingdom
..... .,,.._ . ,
Project Titin:

Aircraft bnblne No_e

Performing 0rbanlz_tin_ Name & AddruBs: Sponsori*lb Orbanlzatdon Name & Address:

RbLLS-ROYCE LTb, j H.M, GbVEE_r,_T IIOD (PE)

DE_3¥,
_bLAND.

PEincdpal Investlbator(s): Type of Rasenrch Program:

Fundamental

"--- Development (Component or System)

j__ Demonstration (bxperlmental, Prototype+ or
Production)

Stnrt -- _{aasurernest Hethodo]ogyDate: t co,.pJetinn+_e:

ual F.ndlng: --

Year

PtdJeet _ummary: (briefly describe Chu 1976 (actual): --

['oals, approach, expected or actual results, 1977 (budget):

report'(s) generated and thQ date(B) of 1978 (fereeast):

, b.oo.oo., .............

gO_IEbTS:

Tho '*Spinning Rig" facility has been developed h0 reduce aerodyna_a and
acoustic un0ertai_ties. Repeatability is now excellent and although

tho me_suremm%t _ivironment is _till suspect (.+Id3 erroP) an_ facility

_till p_o_uoes 00_0 ._ excesB shove hot model _et noisOo
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Noise Urudiction Technology
United Kin_dc.n

Project Tt=le:

Performlng Organlz_tlon Name & Address: Sponsorln80rs_nl=a_ion Name & Address:

Royal Aircraft Establlshment
Farnborough

Hampshlrc GUt4 6TD

Un1_ed Kingdom

Prlnclpal Invcstlga_or(s_: Typ_ o_ Research Programz

J. McKie m Fundamental

D Development (Component or System)
Demons_ratlon (Experlmental, Prototype, or

Productdon)

Star_ Dat_: Completlon Dace: -- Measurement Methodology
Estlma_ed

Actual Funding:
Year Amoun_

ProJe_ Su=mary: (8rlef_y descrSbe _he 1976 (actual):

goals, approach, expe=_ed or a=tual results, 1977 (Sudge_):

report(s) generatvd and _he da_e(s) of 1978 (£orecast):
publlca_don.) .........................

Or Total Fundlng Amount:

CO_ENT$_

An investigation has been made of the possibilities of using a model-scale engine slmula=or

(an ejector-powered nacelle) _o act as a nolse source for acousti_ tunnel test_ o_ _hleldlng

and p_opagatlon. A number of further schemes are belng examlne_ to provld_ representative

_e_ noise sources to_ether wi_h internal noi_e sources with realistic spectra and to,_1

con_ent, to ¸simulate the exhaust noise of a £ull scale hlgh-bypass-r_lo engine.

Tranacrtbed from _he original.
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Noise Prediction Technology
United _tngJom

Project Title:

Aircraft Engine _olse

_er/orming Or_ani_ntton Nnme & Address_ Sponsoring O_'g_ntz_tJoo _ame & ^ddree;s:

ROLLS-ROYCE LfD°_ It, M° GOV_I_I_,"P MOD (PE)
DERBY_
_LJd_D°

?rtnc_pal Investigator(s): Type of Research Program;

FundamentalRr° _° W°,Lo_Trte
Er, _, Nvwby -- Development (Component or System)

._._ Demonstration (Experimental s Prototyp_p or
Production)

_nrc _Lim_ed Amount/

Date: Completion Date: -- Heasurement Hethvdology

tun1 Funding:
.. Year Amoun_

PrOject Sm_ary: (Briefly describe _he i-_ (actu_1): '_

_oals, _ppronch, expected or actual results, 1977 (budget):

_uhlicatton,) ......... .............

Or Total F_n_l'ng A_ount:

COUNTS:

.A_ intake whloh should allow ingllght noi_e level_ to be observed From a fan

on abat1_ te_t has been developed_ wd cnllhratcd ._nd the _ork do_crlbed in

AIZA PAPER 77-I_2_ _ho Re_n and C_llbratlon o_ a R1_tortlon-

_edualn_ _creenfor Fan No£se _e_tln_"

by Dr° 3. _° Lo_rrde and _._o D° _er.by

TO by presented _o the _,th£erv-ac_u_t_c_

Spec_allst_ Conference a_ _lanta _vor_1_ in

Octobe_j 1977.
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iloiuQ Predictioa Technology
Onited Ringdom

_roject Title:

Aircraft E_gine Noise

_er_orming Organization Nam_ g Address: Sponsoring Organization Name & Address:

ROLL_-ROYCE LTD., H.M. GOV_IIHIT M0D (PE)

DEXBY,
_GL_D

_rinclpal Investlgator(s): Type of Research Program:

DT, B, _, _ie -- Fundamental
-- De_lopment (Component or System)

X De_onstration (E_perimental, ProtQtype, or
PrQductlon)

}tart Date: Co_pletlon . -- Measurement Methodology
ated

Funding:Year Amount

Iroject Summary: (Briefly describe the 1976 (actual): /
|oals, approach, expected or actual results, 1977 (budget):

:eport(s) generated and the date(s) of 1978 (forecast):_/_ablication.) ........................ .......

Or Tot_g_7_ount:

In conjunction _ith outside consultant_ n technique to determine the model structure
o_ aero engine noise is being developed for held meaBurement.o Progpes_ _o Pr._
haa in_icated th_t ib should be possible and th_ work im repo_ted in:

AT£A PJ_ER 77-1351 "F_$eld M_%ho_ of Duct Mode Detection for

_roa_band Noise Sources"

By _. B. _, Lo_ie_ B. Jo Tvster and C. L. Morley.
TO be pro.ended %o _hv Ath AIAA Aero-acou_tica

_pecdallsta Conference at Atlanta _eovgi& in
Ootobe_. 1977.
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Nolsu Prediction Technology
Ufllted Kingdom

Project Title:

Coherent Structure in Jet Turbulone_

FerPo_lnB Organization Name _ Address: Sponsorin_ Organization N_me & Address:
Southampton University
InJtitute of Sound & Vibration ResQarch

Southampton SO9 5N]{
United Kingdom

Principal Investigator(s): TypQ of Research Program:
P. O, A. L. Davies

D. R, J. _s_ter Fundamental

P. J, McConschte -- Development (Component or System)
-- Demonstration (Experimental, Prototype, or

Production)

S_ar_ Date: Completion Da_e: _ Me_su_emen_ MechodoloEy
Estimated

Actual Funding:
Year _un_

Project Summary: (Briefly describe the 1976 (actual):
8oals, approach, expected or actual results, 1977 (budget):
report(s) Senerated and the date(s) of 1978 (forecast):
publication.} .........................

Or Total Funding Amount:

CO_R_ENTS:

Publication

"A computer simulation of n scarfing-Jet." A. V. J. Edwards. C. L. MorPey and P.O.A.L. Davles

1977 Universlty of South_pton, ISVRTechnical Report No, 89.

A discrete vortex model of an axlsymmetrl= startln8 ]e_, orlslnally proposed by T E Bsse

and P 0 A L Davlss, ( T _ Base 1969 M_rhem_tlcal S_udles of Vortex Models to R_present

UnsteadyFlow. PhD thesls, Southampton University) is refined, attention beln8 given to

small scale aspects of the mode) flow as well as to grosset features. Some attempt at
the simulation of some real Plow characteristics is made and compsrlBon with experiment
is collsidered,

Tran,crlbed from the orlsinal.
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No£se Predic_lon Technology
Uni_d Kingdom

Protect Title:

Jet Noise Pr_dic_lon from Invi_aid Flow NodelB

Per£or_ing Organization N_me & Address: 5ponsoriag Organizac_on Nam_ & Ad_r_ss_

Southampton University
In_JLuL_ of Sound & VlbrlLtion _e_e_rch

Southampton $09 _Nll
United Kin_do_

Principal Inws_lga_or(_): Typ_ o_ Research P_ogram:
P.O,A.L. Davie_

C. L. _orfey m Fundamental
A.V.J, Edw_rd_ m Dewlopmen_ (Componen_ or System)

-- D_ons_ra_lon CEx_i_en_al_ Prototype, _r
Production)

Star_ Da_e: C_mp_lon D_e: _¸ -- Ne_sur_en_ Ne_ho_olo_y
Estimated

Actual Funding;

¥_ar Amoun_
Pro_e¢_ _ary: {Briefly describe _h_ 1976 (actual):
goals, approach, expected or _c_ual results, 1977 (budge_);
r_port(8) g_ra_d and _he da_(_) of 1978 (£ore_):
p_blica_ion.) .........................

Or To_al Fu_din_ Amount;

Transcribed from _he orlsinul.
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BASIC RESEARCll AND TECIINOLOOY

ATMOSPHERIC PROPAGATION AND GROUND EFFECTS

See Also Pages:
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AEmospberic Propagation & Ground Effects
Sni_ed Kingdom

Pro_ect Title:

Propagation of Sound in the Atmosphere

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

)cot, of Industry Ministry of Defense

National Physical Laboratory t Victoria Street (Procurement Executive)
Tedding_on _ondon SN1 Nat'l _as Turbine Eat,
Hiddl_se_ l_i_ed Kingd¢_ Pye_toek l_a_pahire
Unlt_!d _odnm lln_tod _odn_

Principal Investigator(s): Type o_ Research Program:
Dr. D. W. Robinson

Dr. M, E. Delany -- Fundamental
Dr. D. Y. Perne_ -- Development (Co_ponent o_ System}

R. C. Payne -- Demons[ration (Experimental, Protoeype, or
P_oduction)

Start Data: Completion Date: -- Measurement Methodology
Estimated

Actual Funding:
Year Amounc

Yro_ect Stm_ary: _Srietly deseTibR _h_ 19)_ (actual):

goals, approach, expected or actual results, 1977 (budge_):
_epo_t(s) generated and the dace(a) uf 197_ (_o_ecast):
publication.) .........................

Or To_al Funding A=oun_:

CO_ZNT8:

Scudies of propagatlon, including effects of meteo_ologlcal conditions, ground reflection and

absorptJonp and noll-ldnear effects, with partlcu]ar reference to _he noise from aircraft.

Publications

"Tk_ a=pli_ude dleturbancas of non-linear slg_is"_ D, F, Perce_ and R. C, Fayae_ NPL Aeouatlcs

Report AC 70,¸ 1975,

"Sound absorption in air ac frequeticles up to IO0 KHZ", 8. 'N. _azlvy, NPL Acoustics Repor_ Ae 74,
1978.

"The prediction of noise levels LIO due to road traffic", M. 8. Dedany, D. G. Sardand, R. A. Hood
and W. _. gcholus, 3vu_nnl of gound and qlbrat£vna, _, 3, 305-325, 1975.

Transcribed fr_ the original.
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BASIC RESEARC]I AND TECHNOLOGY

MEASUREMENT MET}]ODOLOCy

$e_ Also Pa_es:
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'4Me'a surement et]lodo_co y
Denmark

Project Title:

Movable Monitorlng System, Verification of Calculation Method.

Performing Organ£zatlon Name & Address: Sponsordn_ Organlza=lon Name & Address:

National Agency of Environmental Protection

gampmannsgade I
1604 Kobenbaven

Denmark

Principal Inves=Igator(s): Type of Research Program:

Pundamencal

-- Development (Component or System)

-- Demons=rn_ion (Experlmencal, Prototype, or
Production)

Start Date: Completion DatQi -- Measurement Methodolosy
Estimated 1978

1977 Actual Funding:

Year Amoupt
Project Summary: (Briefly describe the l 1976 (actual):

goals, approach, expected or actual results, 1977 (budget): (300.000 D.kr.) $49,470

report(s) generated and the date(s) of 1978 (forecast): (50.000 D.kr.) 8,245
publication.) .........................

or Total Funding Amount:

COUNTS:

Movable Monltorln_ S2.stemt yerlfleatlon of Calculatlon Me,hod:

The reliability of o number of noise calculations performed in major alrpor_s have been

questioned by the local authorities, The NaClonal Agency of Environmental Pro_ectlon admits

that the theoretical calculations rest on a simplified basis, and therefore finds it approprlete
to perform a nus,ber of noise measur_enCs at selected ioeali_les around major alrpor_s in
order to verlfy the _heore_leal calculations,

Transcribed from the original.
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Measurement Hethodology
npilmNr]¢

Project Title:

guidelines on tile CalcuidLt_..nd Evaluation of Air Traffic Noise,

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

National Agency of Environmental Protection
Kampmannsgade 1
1604 Kobenhaven
Denmark

Ptlneipal investlgator(s): Type of Research Program:

National Agency of Environmental l'rotection -- Fundamental

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

Start Date: Completion Dace: -- Measurement Methodology
Estimated Spring 1978

Aut. 1977 Actual Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):
_oalsp approach, expected or aet_aal resultsj 1977 (budget): (37.000 D,kr) $6.]01
report(a) generated and the date(s) o£ I978 (foceoast)_ (30.000 D,kr) 4,947
publlca_ion.) .........................

O.__rTotal Fundlng Amount:

COHerE:

Guidelines on the Calculation and Evaluation of Air Traffic Noise:

An existing working group has agreed that the current method to calculate air traffic noise
(CNR-method) shall be replaced by a method in which dS(A) is used as a measurement unit and
the duration of the noise emission ia considered, The new method will be introduced in

connection with re_wed noise calculations for Kastrup/Saitholm Airport, _nder the aumptoes
of the "Airport Cor_mittee of 1975". The Acoustic Laboratory will assfst the Agency of
Environ_ental Protection in the provision of the technical guideline bast_,

Transcribed from the original.
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Heasurement Hechodology
Netherlands

Pro_cct Title:
Norking Up and Analysis of Noise Hensuring _ecordlngs

P_for_iNg Organization N_me & Address_ Sponsoring D_niz_ion N_e & Add_es_

DaLional Lue_ _ _!1_l_|m_tl_l_o_iu_

_t_er_nd_

_d_nt_

_s_i_t_ i_gD

report(s) generaccd and the da_e(s) of 1978 (forecast): 60,000 F) $12,144
publlcatlon.) _919- . -'L .... aJ_O_O.F_ . ._L3_ ....

_8_ota I _ndina A=_tqO0 F) $15,180

Purpose: Control of noise hindrance calculations and development of future noise guarding

syBtem.

_xplanation: In 1975, the NLR wns involved in worklng up recordings of RLD noise messucement.

On the one hnnd, this included the setting up of so-called monthly and qunrterly reports

nnd calculating programs, tha_ is to say the mnnual method which up to todny has been

customary with the RLD, while besides this the purpose was to build up a set of recordings
which _kes it possible to have n statistical ni_alysis of stron_ fluctuations in the measured
noise level.

In 1975, after the program for the named report hnd alceady come, in 1975, the regular production

of reports was supposed to be taken care of by the NLR. On the basis of the prelimlnary test

carried out in 1975 ns Co the p_ssible cnuses of occurring fluctuntlons, work was to be
done on a wider scale in 1976.

Translated and transcribed from the original Dutch.
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Neasurement ;icchodology
Netherlands

Project Title:
_easurCl_ents oh BuIlway8

Performln80rgnnlzanion Num_ & Address: Sponsoring OrEuntzation Name & Address:

National Lucht- es Ru[mt_vllartJahoraLllrium

Anthony Pekkerweg 2
Amsterdam 1017
Netherlands

Principal Invesclgator(s): Type of Research Program:

Fundamental

-- Development (Component or System)
Dcmonstrac|on (Experimental, Prototypet or
Production)

Start Date: Co_lpletlon Da_e: -- Heasuremen_ He_hodol0gy
1977 Estimated 1981

Actual Funding:
Year Amount

Fro_ecg Summary: (Briefly describe the 1977 (actual): (l_0)0OO P) $28,336

goals, approach, expected or actual resul_s, 1978 (budget): (90,000 F) $18,21h
9,108

publication.) .........

_!%ot_lPu,d_B_B_ ° y) _lO,120
CO_h_S;

Purpose: Development of methods for runway definition, collecting data, i.e. noise hindrance
calculations and control of the performance of flight procedures,

Explanation: _le development of an improved method of recording the digltalized radar data of
TAR 2 advanced to a satisfactory measure in 1976. Because the delivery of the needed magnetic
tape recorders shall take place right at the start of 1977, operational use _hould be made of
the new recordln_ apparatus which will take so_e more time, In expectation of this, use should

be made of the recording system with cassettes.

in 1977, the program sllould be expanded in order to produce the desired runways as efficiently
and rapidly as possible.

Just as in the preceding years, In 1977 measurements should be made on aircraft starting front

and landing on the Schiphol airport by the NLR. If possible, attention should be paid to the
aircraft starting from and landing on the runways of the Rotterdam airport.

In addition, to control the carrying out of tile flight procedures, the recorded flight paths
should be treated to obtain data with referenc_ to noise preys°flea calculatlons such as

determining th_ spread In runways and laying instructional circuits.

In the years after 1977, a limited further optimization will be anticipated of the measuring

method and the pertinent worklng ou_ of programs and continuing the measurements.

Translated and transcribed from the original Dutch,
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Hea_urement IIethqdology
Net herlands

ProJ©ct _£tle=

Preventing Noise Caused By Alrcgaft

Performing Organization Num_ & Address: Sponsoring Orgnnlzatlon Name S Address=
Natlonal Lucht- itll RuJmtev;Inrtlahoratorlum

Anchony Fokk_rweg 2
Amsterdam 1017

Netherlands

Principal Investlga_or(s): Type of Research Program:

Fundamental

-- Development (coMponent oc System)

Demonstration (E>:pe=imental, Prototype, or
Produc=lon)

S_arC Drift: Co_q_le_ioB Da_e: _ Measurement Modlodology
Estimn=ed 1980

1976 Actual Fundlng:
Year Amount

ProJec_ Sur_ary= (Briefly'descrlbc the 1976 (actual): (175,o00 F) $35,420
goals, approach, expected or actuaZ results, 1977 (budge_): (200,000 F) $40,480
report(_) generated _nd the da_e(s) of 1978 (forecast): (225,000 F) 345,540

p.b ioo i=o.) ....... .....
1981 (275,000 F $55,660

COf_$:

Explanation and _lme phasing=

In 1976, calculations are to be carried out eoncerniog noise hindrance around=

- Schiphol,
- secondary air_ort_, _uch a_ Zes_lenhoven, Beek_ Eelde,
- small _lrport_, such as Teuge

The cnlculationa sre to be carried out for thv present day situation (i.e. 1975) as
well as for future situ_ions. If so indicated, calculations should also be carried
out on a quarterly basis for the Schiphol airport.

The_e calcula_don_ Bhould also be nccesaary in the co_ng years, possibly in adapted
for_.

Translated and transcribed from _he original Butch,
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11easur_nent li_thodo fogy

_lorthem Ireland

Project TJ tic:

Noise Spectra for the Environs of Belfast Airport.

Perfo_mlug Organization Name & Address;: Si,onuorlng Orcanlzatiou N_mm & Address;

Department of Aeronsuclcal Engineering,

Queen's Univcrslty, None
David Eeir Suildlng,

Belfast BTg 5AC, Northern Irel_nd.

Principal Inveutlgntor(s): TypP of Research Program:

Professor P.P,Benhnm

Dr, S.Raghunathan _ Fundameutil_
.-- D_veloprnent (Component or Syst_tn)
-- h_P_on!_Lrotlotl(Experlmcmtal, ProLotype, or

Production)

Start Date: Completion D_Ce: K _lea!;uret_ent _tethodology
gstlmat_d Dec. 19)7

Oct +1976 Actual -- Funding : .....

Ye_n_ Area.unt
ProJQct: Summary: (Briefly describe tile 19)6 (actual):
goals, approach, expected or actual results_ 1977 (budget):

report(s) gen_rnt_d and the date(s) of 1978 (forcczist):
uubllcat don.) .........................

Or Total Funding t_ount: (£8000) $13,757

CO_E_'rs:

Belfast airport is not very large (not internstlonal status) end is ultuated about IS mlJe_

£rom the city. It receives however a very wide ranp+e of aircraft type_, private and
commetclal and there is an adjacent small military unit. There is an interest from
local environmentalls_s asd aeronaucleal industry to est_bliah the landing, Caheoof_

and overhead noise spectra of a range o£ _ireraft ac various stations in the environs

of the airport,

_+e department of Aeronautical Engineering, has undertaken this project and a preliminary
report will be prepared in October 1977 _nd a final report in about o._e year hence.
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Nea_ur _011_ Hethodology
United Kingdom

P_oJect Title:

Aircraft Noise Measurement Programme

P_rforming O_gantzation Name & Address: Sponsoclng Organization Name & Address:

Dept. of Engineering Various local authorities co the west of London
University of Reading Airport (Nea_hrow) and close to _atwtek Airport,
Reading, Nerks

United Kingdom
Prlncipal Investigacar(s): Type of Research Program:

Dr. A. d. Pre_love -- Fundamental

-- Developmenc (Co_po_ent or System)
Demonstration (Experimental, Prototype, or
Produeclon)

Start Date: Completion Date: X_ Measuremen_ Methodology
Estln,at_d Ongoing

1969 Actual FundinG:
Year Amount

Project Summary: (Briefly deseri'be che 1976 (aegual): (e800) $1376
goals, approach, expected o_ actual results, 1977 (budget): (aSOO) $1376

report(s) generated and the date(s) of 1978 (forecast): (_O00) _1720
publtc_tion.) .........................

O__rTotal Funding Amounc:

CO_ENTS:

The aim of the work is co provide a continuing monitor of aircraft noise levels close to
H_athrow and G_twlck airports so that _rends may he observed and, if necessary, representations
made _o the U.K. government. All _easurements have been made using the Noise and Number
Index based on con_inuous measurements In dgA. Various trends have been observed in the eight

years of the running of the programme and _hese have been Cent_tlvely explained In terms of
the changing pattern of aireraf_ types and numbers of movements. No reports have Been prepared
for public circulation but Information is available on request,

Tran_crlhed from _he original.
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Meaauremont Hethod,ology

United K_n_dom

project Title:

De_eiopmunt of Closed Working Section nechoic Wind Tunnel

Performing Organization Name & Address: Sponsordng Organization Name & Address:

Dop.rtment of Aeronautics & Astronautics Seisnce Reseorch Council
UniverstW of Southampton State House
Southampton King,way
United Kingdom London

Unzt_d Kln_dom

Principal Investigator(s)= Type of Research Program=
Prof. I. C. ghees_an

FundamentalB. Prlt_hard
Development (Component O_ System)

_- Demonstration (Expetlmencai, Prototype, or
-- Production)

5_rt Dote: I Co_pietion D_te: -- Measurement Methodology

J Estimated
1973 Actual 1976 Funding:

Year Amount

Project Summary: [Briefly descrlbe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publicat_on,) .........................
Or T_I Fu_di_R _o_nC: (_30.000} $51,588

DO_4E_TS:

An exlstlng 7t%51 closed see=ion wind tunnel has been eoverted =o have aneiholc properties

for frequencies above 500 llz, Specially constructed _plltters have been developed to reduce
!̧ the nolso generated by the willd tunnel fan, Due to the need to retaln the original serody_.mde

: capab_llty the spllttere hnve had _ be placed in th_ hdgh speed dlffuser_ere they create

a 40% blockage and generate aerodynamic noise _llch iends to domlna_e _he noise levelB dn
the working sectlon measured wlth a single microphone is roughly flat above 500 gz at a level

of 58 dB. The use of correlation technlquee has further reduced thls level,

In£tlal experJ_e_tn carried out durln R _he co_l_slo_i_g of the tunnel d_o_tra_ed t_t
Jet mixing noise, airframe nodee and vortex refraction effects can be _a_lafac_orlly measured.

Transcribed from the original,
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Hoasuremen_ _Ic thmdology
14os_ c,_ _m,_ n y

Project Tl_lo_

Production o£ Noise Protection _laps

Performing Orl_anl?.ation N_me & Address: Sponsoring Or_an_otton N_lno & Ad_ross_

Ins_itut_ for Applied Geodesy
Richard-s_rauss-Alle 11
Frankfort

West Germauy

Principal Investigator(n): Typ_ of _esearch Program:

Dr.-Ing. Walter Sa_ztn_er -- Fuudamen_ol
-- _ow_lopmen_ (Component or SysLem)
-- D0monstr_tJ_ln CEx[l_Jm_n_al_ IJroLo_ypo_ or

Production)

5tart D_t_ C¢l_ql_otton Doto_ w _lo0surt_in_nt Methodology

Jan. 1, 1973 Esti_stcd Dec. 31, 1980
A¢tual Funding : ----

Yollr Amount

lroJect Summary_ (_r£efly describe tile _975 (actual):
goal_, approach, e×pectel[ or actual results, 19Z7 (budget):
r_port(s) generated an_ the da_e_s) of 197S (forecast):
publication. )

OF _o_al Fu_d_ Amoun_ _1_00_000 _

CO_'I_'IENT$ :

The production of maps for noise pro_ec[ion zones for civilian and military airports, as .
part of the compliaace with the regulation issued under the Aviation Noise Control Act o_
March 30_ 1971.

Transl_ted and transcribed from the original German,
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Heaaurement _fechodology
Netherlands

Project Tltlv: D0velopment of a Standard Me_sur£ng Procedure for Aircraft Noise

P_rformtNg 6rgalllzatton Name & Addr_;u: Sponsoring Organlzatlorl Nmne & Address:

Royal A_r Service [llterd_psrtment_l Commission for Reducing Noise
Public Health & gnvironm_nt_l llygiene ov_r Air Traffic goure_
Amsterdam, Netherlaods

Principal Investigator(s): Typv of Re,earth Program:

Fuiida_ll tal

-- Develop_enL (Com_on_ltt or Sy_t_)
Domon_tratl_ CE,_p_rJm_otal. P_oLotyp_, or
Produc tlcm)

Start Datel COll,[l]otlon llat_: -- _|eaRure;_llt Metbodology
Esttmatud

197B e_t. Actual funding:
Yea__r A_ount

Project 6vramary: (6rlefly describe the 1976 {actual):
goals, approach, expected or actual results, 1977 (budget):
report(s) generated arid the date(s) of 1978 (foreca_t):
publlcation,) ..........................

Dr Total FuEldlng Amount:

COM_Ig_S :

A standard measuring procedure needs to be available for aircraft noise on behalf o£ noise super-
vision in general as well a_ for £nd£vddual aircraft movements. Such _ method i_ being worked on
at the pre_en_ tl_e on th_ baal_ of international recommendations. Further dcvelopment_ wltb
possible differentiation of various forms of air traffic are desirable In the future.

As much as possible, use needa to be made of _lready developed procedute_ in the framework of
studies made earlier.

Translated and transcribed from the original Dutch.
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ble+l s IIr elllen t HethodoJogy
Necherl+lnd s

Project Title:

Study of tile Design of a Noise Guard S),fltem

Performing Organization Name & Address: Spon_orlltg Organt_atJon Natao g Addrcsfl:

Royal Avlaclon Servicer Defense Co,mission for geducltlg Noise over Air
Public IIeni_h & Environmental Hygiene Dept, Traffic Routes
Amflterdam, Netherlands

Principal investigator(s): 1'yp_ of Research Program:

Fundatne/i ta_

-- govt¢lotltllet_t(Component O_ System)

-- Nemfllt.qtrat/+ln (Experimental, Prototype, or
ProductltJtl J

Start Dat_: Co_lpletion Dato: -- _[oasu_l,m_*n_ Nethodo]ogy

1976 est. Estimated __
Actual I'unding:

year _j_mo+_un_ t_
ProJee_ Surm_ary: (BriefJy describe tilt+ 1976 (actual):
goa|+_p approach, expected or actual results, 1977 {budget):
roport(s) generated and tile date(s) of 1978 {forecast):
pullb]c_tion, ) .........................

Or Tot/al Fullding _aount:

COHHENTS :

The purpose of this _tudy is to set up data and gatdelines for the design of a nolue defense
system around air flight ter_ltorteu, A distinction is made between large international
nlrcrafC areas, regional civilian aircraft terrttordas, military a_reraft terrltor/ea and
small civilian air flight territories, in close deliberation wlth the responsible authorities+
a specification should be drawn up of the noise prevention system for different types of
aircraft terrain. On the basis of this, the design of the system should be worked oltt a8
to apparatus) use, calibra_lon, and procedures to be worked out for establishing an interpretation

of laforma_tOns sources.
in this working ou_, attenclon needs to be paid to statdonnry and mobile noise measuring
post_ and po_$1ble other equipment. Consideration also needs to be given to the location
Of measuring pos_s, setting up of equipment to determine atmospheric influences,

Tra_slaced aBd tra_scrlbed from the original Dutch.
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HellS Ur eITlon[_ H_ _hodolog),
NetherlandB .:.

Project Title: DeveIopmenC of a Standard Calculation Hotbed for Noise Pollution
Caused by Airplanes

Performing Organlz_t'ion ga_e & Address: "S'ponsoring Organization Name & Address_

Royal Air Service Interdepartlaental Commission for Reducing Noise
Dofsnsa, Public Health and Environmental over Air Traffic Route_

Ryglene Department
Amsterdam I Netherlands
Principal Investigator(s): Typ_ of Research Program:

Fundam_ll t*'l]

__ Develop Illellt (Co_pOllOn_ or SySL_ltl)
__ I)emont_tl'aLJoll (_xp_fi_n_zll) ProLot_pe) or

Produc _:lon)

Start DeE:e: Com[)]_lon DaLe_ -- Hoasureznen_ Hethodology
Estimated

1976 est. Actual funding:
Year Amount

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

goals, approach, expected o_: actual results) 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):

publication.) .........................

Or Total Fundi0g Amount:
.........................

COHHENTS ;

For the benefi_ of noise zoning around air flight terrain, sucb as expected in the legal draft
modifying _he law of av_atdon) it is necessary in connection with the involved legal consequences
that the calculation of noise curves be done according to a standard method. Guidaline_ should

be taken up for acceptance wdgh regard to flight parameters) aircraft parameters, atmospheric
and Reomorphalogtcal factors, the distribution of flight movements and the c0mpilacdon of the
air corps as well as with regard _o acoustical factors which are used for ch_ calculations.

Translaced and transcribed from the original Du[ch.
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blensuremel_t ?lethodology
Unitecl Kingdom

P_oJee_ Title;

Effects of Microphone Height on Aircraft Noiae _easuremcnts

Pe_formin B Organ£za_ion N_me & Address: Sponsoring O_gnniz_tion Name & Address_
British Aircraft Corpor_tion Ltd.
Cotnmereinl Aircraft Dlvlsion
nr_l,nds Road

Neybridg,_, Surrey, KT13 OSF
United Kingdom

Principal Investigator(s): Typ_ of _e_earch Pro_rnm:

P. R. gencsey_ _1. S. Langley -- Fundamental
-- Developm_n_ (Co_ponen_ or System)
-- De_onst_a_ion (_xperi_n_al, Pro_o_ype_ or

Pvodueti_n)

s_a_t Date: Comple_lon Date: -- Mea_urem_ _ethodolo_7
E_imated

Actual Funding:
Year Amoun..t

ProJec_ Summary: (_ri_fly de_ezibe _he 1976 (aetual)_
goals_ approach, expec_ or actual results, 1977 (budge_)_
_epo_t(s) 8enerated and the date(s) of 1978 (_oreeas_):
publication.) ..........................

O_ErTotal Funding Amounc_

CO_4Eh_S_

In aircraf= fly_ver nolse _ensurements i_ is rnrely possible to locate =hu ullcrophone in n
position where the effects of the ground pla_e are _nsignlflennt, In order to investigate

a_d mlni_i_e th_se e_f_ets it is proposed to s_udy noiBe data obtained f_om _easure_e_s

_ken w_th mlcr0pho_es n_ Various helght_ _nd nbove varlous ground eover_, _t le e_vlsaged

that noise testB will be made on _ modern aircraft with hlgh bypnss ra_io engine (Loc_eed
Tristar), Results will then be representa_£v_ of the nlzc_aft englnes whlch are likely to

be in service i_ the foreueeable future. This work will b_ pnrtlculnrly rel_va_t to cortaln

revloion8 of no_ae c_tlfleatlon whleh are currently being proposed.

! Tranacribed from the orlglnal.
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geasurom_n_ :le_hodolmgy
United Kingdom

ProJec_ Tltle:

g_tlonal Callbratlon Rtandards fDr Sound Pressure and NoJs_

- Per_or_i_ Or_ni11zatlon Name _ Address: Sponsoring Organlza_io_ Name & Address:

National Physical Lahor_tory Dept. of l_dustry Pe[,_,of Trade

Teddlng_on 1 Vic_orla S_reet Tbe Adelphl
Middlesex London SNI John Adam gtree_

Dnl_ed Kingdom United Kingdom London WCI, Unl_ed Kin_dom

Prlnclpal Investtga_or(s)_ Type ofRese_:ch P_ogram:
Dr. D, W. Robinson

Dr. H. g, Dela.y -- Fundamental

_. N, l_nzley -- Develapment (Compo.ent or System)
gemo'_tra_on (gxperlm_ntal, Pro_o£ype, or
Production)

$_act Da_e: _ Compleclo. DaCe: -- Heal,uremen_ H¢chodology

Year Amoun!

Project Sugary: (hrlefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
repart(s) generated and _he date(s) of 1978 (forecast):
publlca_ion,) .........................

O_!Tota£ Funding A_ou_

COH_NTS:

To provide primary calibration of sgandard reference microphones and a national reference
sorvice on acoustical measurement_ fnter,atton_l comparisons. Standards for noise eml_e_on
meaeurement_ e_peclally aircraft.

Fubltcatlons

"sound absorption 1_ air at frequencie_ lip to 100 Kllz". g. N. Bazley. NPL Acous_ics Repor_ Ac
74, 1976.
"caZibratlon procedures for aound level metere Co be used fer measurements of industrial_oiae"s
M. R. Delany, L. g. Whltcle, K, H. Collins, and K. g. Fancey, NPL Aco_sClca Report Ac 75, 1976.

_Th¢ effect of smgll vnrl_tloila dn the height of a microphone above ground s_rface on the
measurement of _Ircraft noise", D. F, Perner and R. C. Paine. NPL Acoustics Report Ac 77, 1976,

Transcribed from the original.
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Hca Ruroment _Lethodology
United Kisgdom

Project Title:

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

DeparLment of Trade
London W,C, 2

United Kingdom

Principal Investigator(s): Type of Research Program:

Fundamental

-- Development (Component or System)

-- Demonstration (Experimental, Prototype, or
Production)

Start Date: Completion Dace: -- Heasuremen_ Methodology
Estimated

Actual Funding:
Year Amount

Project Summary: (_rlefl F describe the 1976 (actual):

goals, approach, expected oF actual results, 1977 (budget):
report(s) generated and the date[s) o£ 1978 (forecast):
public_tlon.) .........................

Or Total Funding Amoun=:
.........................

co_g_ENTS :

Noise studies covering instrumentation and analysis techniques for noise certification purposes,
the social effects of aircraft noise, including reverse thrust, noise measurements including

_he production of NNI contour maps for sucll purposes as l_nd use planning decisions and the
evaluation of noise abatement techniques, night disturbance, otc,

Tzanscrlhed from the original,
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tJessuremQflE _leth0dol ogy
United Kingdom

Project Title:

Performing Organlzatlon Name & Address: Sponsoring Organlza=ion Name & Address:

Royal Aircraft EsCabllshment

Farnborou#_
Hampshire GU14 6TD

United Kingdom

Prlnclp_l Investlgator(s): Type of Research Program:

J. Williams -- Fundamental

-- Development (Component or System)

-- Demonstratlon (Experimental, Prototype, or
Production)

Date: | Completion Date:Start -- Measurement Methodology

Estimated

Actual Funding:
Year Amount

Project Summ ry: (Briefly deacrlbe the 1976 (actual):

goals, approach, expected o_ actual results, 1977 (budget):

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

Or Total Funding Amount:

COMMENTS:

RAE has continued to contribute so an international appralsal of the problems of noise

measurement in ground-based fncilltles whlch provide forward-speed simulation. The RAR

5 ft tunnel has now been converted wlth a new reslted fan and l_s aerodynamic performance
checked; studies of its background noise r_duc_lon sbould start late in 1977, slier

completion of the anecholc worklng-eh_mber and of the elrcult acoustic splitters. As

regards appl_cs_lon of the RAE 24 ft wind tunnel, further investlgntlons relate to its

worklng-chamber acoustlcs, In-flow microphone charac_erlstlcs_ and acoustlc-mlrror
dlscrimlnation, Techniques fo_ noise source locatlon have been revlewed.

Re_r_nces

F. W. Armstrong t_ome UK governmoot Establishment research towards quleter alr_af_."

J. Willlnms J.S. Vib. 47, (2) pp 207-236 (1976).

J. Williams '_round_based faclli_les with forward-speed representation for
aircraft noise re,earth."

RAE Teehnlcal Memocandum Acre 1707 (1977),

AGARD Lecture gerles EO PaRer Ii (1976).

J. Williams "Aerodynamic noise."
(editor) A_ARD Lecture Series g0 (1976).

Susan M, Damms "The shlelding method for noise source location and a ruvlew of
alternative methods."

P#E Technical Report TR 77032 (March 1977).

Transcribed from the original.
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Measurement HoLhodology
United Kingdom

Project Title:

Perfurml_ g Organization Name & Address: Sponsoring Or_anizntdon Name & Address:

Royal Aircraf_ Establishment
Farnborough
][ampmhdre GU14 6TD
United glngdola

Principal Invcs_tgato_(s): Type of Research Program:

Fundamental

J, HcKde -- Development (Component or System)

Demonstration (Experimental, Prototype, or
Producclon)

Star_ Date: Complecio_ Da_e: -- Heasuremen_ Methodology
Estimated

Actual Funding:
Year Amaunt

ProJecc Summary: (Briefly describe _he 197B (actual):
goals, approach, expected or _ctual results, 1977 (budget):

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

Or Total Fu_dln g Amount:
..........................

COMMENTS:

Two series of tests have been made in the RAE 24 ft acoustic wdnd t_*nnelon various nozzles to

provdd_ information boLh on the noise characterlstlcs of the nozzles under static and forwsrd

speed condlt$ons, and _o provide data on which the tunnel as a facility can he assessed for
comparison with other facilities in which the nozzles have been tested.

R_ferenee

J. B. W. Edwards "Comparative measurments of the nol_e of cold air Jets from three nozzles
under static and forward speed conditions," RAg Technical Memorandum

Aero 1692 _C 37055 (Sept. 76).

Transcribed from the original,
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Architectural Studies

United gfngdom

Project Tltle_
Active Damping Methods for Pl_tes and Framed Structures

Pcrformlng Ocganiza_ion N_m_ b Address: Sponsoring Org=ni_atlon Name b hddr=ssz

Civll Engineering Department Civil Englocerlng Dop_Lrtmen=

University of Leeds UnlverBity of Leeds
Leeds, L52 9JT Leeds_ L52 9JT

United Kingdom United Kingdom

"'Pri'nc_pal Investigator(s): Type of Research Program:

L, A, Walker Fundamental

Pevelop_en¢ (Componen_ _r System)

-- Demonstration (gxperlm0ntal, Prototype, or
Production)

StOr_AutumnDate:1977. Con_pletiOnAc_ualEStim_tedDa_e:1980 -- _[easureme_Fundlng:He_hodologyYear A_ount

"Project Summary: (griefly descrlbc the 1976 (actual): (_5OO) $860

goals, approach, expected or actual results, 1977 (budget): n_ yet,, known,,
report(s) generated and the date(s) of 1978 (forecast):
publdcatlon.) ..........................

Or Total Funding Amount:

COW,TENTS:

In rile interests of improving airborne sound lnsula_ion of panels _nd of regulating room
reverb_ration, the control of _ransverse vibration of a thin plate by application of active
energy feedback has b_en evaluated in past work here. A localized paine control forc_ is
derived from tbe sensed motion of some poin_ on the pla_e surface. Control can be effective

for particular poln_s 9rid for all re_ons_t modal mo_ions under conditions of light damping,
The complete conditions for system scablkity are es_abllsbed. Bandwldch llmicatlons are

no_ found _f the points of senglng and feedback are made idcntlcal.

Correspo_dlng stability and performance ¢ondltlons are known for an array of multiple damping

nni_s Idke _he single one above.

Measured velocity damping_ of 40 dg are found wlth_n the flrs_ _hree or four cycles of an

1repulsed plate. The method should b_ applicable to other _¢ruc_ures' (aireraf¢_ ships, framed
buildings) tha_ the pla_e, above, and future work (the object of _ge reference) will
concentrate on the appl_cstlon to fra_ed s_ruetures,

gefer_ces_

L, A, Walker and P. P. Yaneske_ 'Sharacterlstles of an active feedback system for the control
of plate vlbratlons _. Jl. of Sound & Vibration (1976) eel, 46(2) pp. 157-176.

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

control systems'. J1. o£ Sound & Vibration (1976) Yol, d6 2 pp. 177-193.
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Architectural Studies
Netherl_inds

ProJe=_ Tltle: Study of _he Anti=ipa_ed _leasuree in which Us_ is to be Made of
Noi_e-geduclng Equipment in Nolse Zones _s we_l as _ge Optimal

Presentatlon of Equipment Re_ul_ion

Performlng Org_lllzatlon Nume & Addrc_s; $ponuorln_ Organlzatlon Name & _ddress:

Publlc [i_nltll& Environmental gyglene Dept. Interdepartmental Commlsslon for Reducing
Amsterdam, Netherlands Nolso qver Air Trnfflc Routes

Princlp_l InvenclGator(s): Type of Research Program:

DQw_lopmenL (Co_poTlei_t or System)
DomonAt_atlo|l Cg_p_r_m_nt_l, |_roLoCype, Or
Produc_iol_)

$_ar_ Date: Co_lllle_on DaLo: -- H_asurcm_nt Methodulogy

1976 es_. Esttmat_d
A_tu_| ]'undin£:

Y_lr Amount
Project _u_m_ry: (Briefly _e_crtbe ch_ ]976 (_c_u_l)

goals, approach, e_p¢cted or uc_ual reslLlts, 1977 (hudgc_):
report(s) get,crated _nd the date(s) of 197_ Cforecast):
publication.) .........................

Or Total Fulldi_g Amount:

CO_IEN_S_

Extra nol_e-resisLen_ equipment is involved in the framework of _he pro_ectlon of homes. Fro_
_he v_ewpolnt of _ublic health it is importan_ tha_ use be m_de of as large as possible a
number of these $_sulation _e_ula_lons (voluntarily),
got only _he quality of the equtp_en_ and the secondary e£_ects play _ role, but al_o the
possible tn=o_ven_ence of _ult_v_tlon, but the pr_sen_otion of th_ regulations by _uthorlctee
tB _o of g_e_t Lmportance,
The study include_ _ _ocl_l _c_enc_ study for carrying OL_t the preventive program. A1BO,
the B_udy Berves _o provide guidelines on _ social-psychological bast_ _or the presentation
of regul_tions, _ well as telling of unfavorable developments of _he B_m_ type which oc¢ur
around the English Heathrow airport.

TrnnBlated and transcribed from the original Dutch.
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Architectural Studies
Nether] ands

P-oJect Title: Inventory Study into the Possibilities of Protucting Residencos and
Other Sound-Senslttvo Buildings by means of Nois¢-Aver_ng Equipment

P_rformlng Organization N_mc & Address: Spon_orin_ Organiza_lon Name & Address:

Royal Air S_rvicn Int_rdepar_ment;ll Co_ni_sion for Reducing Noise
Amsterdam, Netherlands over A_r Traffic Routes

Principal Inventlgator(s): Typ_ of Research Program:

Fundamento!

Dev(!lolliuent (Co_pon_rlt or System)
-- Demon_trotfon (Ex[)_m_ntol. Prototypo. or

Production)

Estimated

1976 es_. Actual Funding:
Yea_ Amount

Project Sur_.mry: (Briefly d_crtbe the 1975 (actual):
goals, approach, e_pec_d or actual rt_sul_s_ 1977 (hudg_):
report(_) gene_oted and th_ date(s) of 1978 (forecast):
publication.) .........................

o_r Total Funding Amount:

I

Tranolated and _ranecribed from the original Du_clh
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Architectural Studies
Netherlands

project Title_ Test Study on the Use of Noise Resisclng Equipment on Residences

_ou.Tt_r_c_in_ Aircrnit Noi_e

perforating Or1_itllz_ion N_mc & Addr_,s: Sponsoring o_ganizatlon Name & Address_

Public Neal_h & _nvironm_11tal ilygien_ Dept. ,]ilterdepar_en_al Commission for R_ducing _ois_

Amsterdam, Netherlands clverAir Traffic Routes

Princlp_l InvcsLig_tQr(s): Ty[_ of Re_c_ireh _'ro_r_m:

_'ul_da_let_t_ i

Dewlopluen_ (Component or System)

.__ Demolllitr,_t_n _Exll_r_En_ntal_ |'rutotypeI or
l'roductioll)

S_art Date: I Col,p1"etionD_Le: -- Heasurem_n_ Hethodo]ogy

1975 _s_. 1 Estim_t ed

Actual FuIldlng:

Ye_r Amoun_
Project Summary: {Brlefly d_rib_ th_ 1975 (_ctual):

go_l_, _pproach, e_p_ct_d or _tual r_sul_i 1977 (budget):
report(s) generated _ad th_ d_t_(s) o_ 1978 (for_ast):

publ_c_tion, ) .........................

Or Total Fulldin_ Amou1_t:

_O_IENT_ _

This p_e_ _vi_i_n_ _he _se of noise r_i_in_ _quipm_n_ alre_d_ d_vel_ped wi_hi_ _e
framework of a_ivities _ the _l_ing T_hni_l _ommis_i_n on Ai_f_ g_i_e _rri_d _

on a v_r_ _ii _l_ _ 6_ildin_s _ub_ed _ ai_raf_ _o_ on _ _ _le _

_nifican_ da_ _a_ b_ d_Iv_ _h_e_om whi_ i_ _e_de_ _ _e_mine _ n_i_ r_i_n_

e_ui_m_ to be u_d around _i_ _e_r_n_ within _e _e_ _n_id_a_o_ is 6_Ing
_v_n to _h_ i_u_a_i_n of ab_u_ 50_ _i_n_e_ distributed over a _umb_ of _l_ of

_i£_ _o_e _li_t_ in _erm_ o_ C_ Uni_ _d pe_ _ _n _e_ _o_r_le ar_s_
In _onn_tio_ wi_h _hi_ _ di_i_ion _ _i_bi_ in _e _i_me_t _a_k_e _rdin_ _

re_i_nce _p_ _ weii a_ _or_ to _o_ _._i_ insul_o_ An experim_n_i _u_ is
to g_ _ade in _nne_i_n wi_h _hi_

Trn_slated and transcribed from the original Dutch,
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ArcJlitec tnr_ll _tud le s
_Ietberlands

Project Titlo_ Study into tilePossibilities of Saving on SherRy Consumption for Heating

Purposes nnd Fuel Costs in Residences Insulated A_alnst Aircraft Noise

Performlng Organization Name & Address: Sponsoring Organizatlon Na_e a Address:

Public llouslng Establishment and Space Dept. Interdepartmental Commission for Seducing

A_eterdsm, Netherlands Noise over Air Traffic Sautes

Principal Investigator(s): Type of Research Prosram:

Fundamental

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

Production)

Start Date: Completion Date: -- tleanurement Hetbodology
Estimated

1976 est. Actual Funding:

Yea_ Amount
Project Summary: (grlefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
report(s) generated and the date(s) of lgTs (forecast):
publfcatlon,) ..........................

Or Total Funding Amount :

CO_IShr[5:

In the study they are concerned with gaining insight into possible favorable side effects due

to the application of noise-resisting equipment on residences,
Tbls study includes a calculation of the savings to be anticipated ae well as a testing in

tbe practical situation. In the testing, attention needs to be paid to tile influence of the
reducing effective use of equipment during certain periods so that probably a distinction must
be made between different for_s of air travel.

Translated and transcribed f_om the orlglnal Dutch.
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Atreraf_ Other
Netherlands

Project Title:

SCLtdles Concernin E Zoning Legislation

Per£orming Organization Na_e & Acldress: Sponsorin B Organization Name & Address:

National Lue]IC- en gtLtmtevaartlabora_orium

hathony Fokkerwe B 2
A_s Cerdam 1017
Netherlands

Principal i.vesclgator(s): TypQ of Research Program:

Fundamental

-- Development (Componen_ or System)

-- DemonstratJnn (Experimental, Prototype. or
Production)

Start Date: t COalpletton Da_e; _ Measurement Methodology

I
Estimated 1981

1977 Actual Funding:
• Year Amount

ProJee_ Summary: (BriefLy describe the L977 (actual): (180,000 F) $30,160
goals_ approach, expected or actual results, 1978 (budget): (150,000 F) $30,360
report(s) generated and the daCe(s) o£ 1979 (forecast): (150,000 F) $30,360

A930. _ _" .... 53,DOD E - - _0.

publics:ion. ) _8_otal "Funding A_iu_.:150 po0 FI N0,360 ....

C0_9_S:

The activities with the zoning around airport terrain, such as is regulated in the
amendment _o the adrcra£t law in prepar_tiont _haL1 be continued in 1977. Namely, these
activities concern setting up a regulatio_ Thecalculatdons are set down for determining
noise pollution around airports. A further development of the cnmpu_a_ion model for
determining soles prevention ls to be e_pected in 1977.

In later years, empil_sis wil_ be laid on collecting dsta needed for noiBe hindrance
determlna_ion_ to a considerable degree, these ar_ dependent on the introduction and
uBe of HLS-condueting systems nnd other future amendments to be msde to the procedures,

Trnaslated _nd Cranecrlbed from the original Dutch,
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Aircraft other
W_st Germany

Project Title:

Survey of Current Aviation Nol_e Research Projects

Perfurming Orl_LIllzation N_mc & Address: $pon_orln_ Organization Nam_ & Address:

Hax-Planck Institute Federal M_nl_t_r for Resonrch & Technology
Boet_lngerstr. 6-8
Boett_gen
Wes_ Gecmany

Principal Inw_igator(s): Typ_ of R_carch Program:

Prof, Dr. Ernst-Au_us_ Muell_r h Fundamental
-- Dev_!|o_llll_nt (Component or Systo_)

SLa_ D_te_ Co_till_lon Date_ -- _l_a_ureIBl_n_ No_hu_o]ogy
Estima_ed ___q_, 28,_1977

March 1976 _ctual Fund_n_
Yea_ A_ount

ProJ_¢_ Sugary: (Briefly describe th_ 1976 (actual):
go_l_, approach, expected or _c_ual re_]ts, _977 (budget):
report(s) generated al_d the dat_(s) oE 197_ (fore_ast):
p_lbl_ca_on.) .........................

Or To_a! Fu_t_g A_ount: (50,000 DH) $2_,200.

Trans1_ed and ._ranncrlbed from the orlglnal German.
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Aircraft Other

West Germany
Pro oct Tltle_

Study of the Terrain Noises Emanating from the Civilian Alrportp Dussuldorf--Ineluding
the Parallel Trnck--and of ghe Possibility of Reducing These Noise Leve_s

Performing Organization Name & Address: Sponsoring Organlzatd0n Name & Address:

Technical Honttoring Association Ninlstar for Economy, the Middle Classes and
Koeln, Konstantln-Wille-Str. I Transportation
West germany Dusseldorf

Principal Investigator(s): Type of Research Program:

Fu_dame_t=alDr, S, C. Martlnez

-- Development (CoMponent or System)
-- Demonstratlon (Experimental, Prototype, or

Production)

Start Date: Complctlon Date: -- Heasuremen_ Methodology
Estimnted

Oct. I, 1975 Actual Dec. 31. 1976 Funding:
Year Amount

ProJec_ Summary: (Briefly descrlbc the 197fi (actual):

goals, approach, expected or actual _esul_s, 1977 (budge_):
report(s) generated _nd the date(s) of 1978 (forecast):

publlcat_on,) O - - ".......... (fa:0_0_ ......r Tota_ Fundlng Amount:
---............ s_o,Js..2........
CO_h_S:

Determination of present as well as anticipated noise levels under various weather condltions;
including all noise sources, such as fllght and traffic noises; ascertaining the percentage

of noise for each individual source; proposal and evaluation of structural preventive
mBa_eres.

Translated and transcribed from the original German.
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Aircraft Other

Abbreviated Llecinge
wi_h Fund_n_

Sweden, Development of _nie Boom Carpe_s for $inBle and IVan Engined PrapelI_r
Alr_raft. National ._wed_ah Aeronau_ical Reaearch Institute (FFA), Box _1021,
S-161 11 Brogma, Swoden. Sponsor, Naclonal Baard for Tec|lnical Development,
Le_ar Soe_es_ _c_ 1975-Feb, 1976. To_al Fuudin_ Amount: (135,000 Skr)

$30_416, _am:remen_ and compu_a¢_on o_ aon_¢ boom carp_a far s_ngle and Cwin
a_g_n_d prop011er a_rcr_f_.

Wes_ Germany. $_ud_ of _lle _ffe_.gf. Nolae Ab_ement geasurea on the O_eracln_
_ac_y af _ankfu_c Alr_o_c. Fedev_l Air TransporCaclon Offlce_ _raunschwelg,
Flughafen, Wes_ Get,tony. 7e_ _lao_n. ?a_al Fun_in_ _o_n_: (30,_O0 D_ $12,720.
Study of _he _mprovemen_ effec_ed _n Frankfur_ Airport° Al_e_aC_on of _he "fs"
sy_om _n connec_ion wl_h _he aba_donme_ of _he I_iesbaden-Erbeuhel_ Alrpor_ _nd
ica _f[_¢_ _n _he operating capacity of _rankfur_ A_rp_r_. (Phase 2).
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Airer_ift O_her

Nctheri_inds

Project Tizle; Study oE the Actual Noise PolluClon Due to Airplanes at tile Level of _lLe[.and

P_rfilrmlng Or_ll[z_tlon N_mc & Address_ Sponsorlns Org_ni_tlon N_m_ & Address:

Public Health and Environmental Hyglcne n_erdcp_rLm_nCal Comral_ion for Neduclng Noi_e

Roy_l Air gervlc_m D_f_nse owr Air Trofflc Routes
Ams_erdnmD Netherlands

PrlncJpal Invc_igator(s)_ Type of gesc._rch Program:

|_und.atOeliL_I

l)_ve]opI11_nt(Conponont Or gy_or_)

1)emonstrNtriln(ExIlerlmcntalj ProLoty_ or
rroduc _ion )

gLar_ Dat_ Cunql]utton l]aLe_ -- _Io,asuremen__lethodo]o_y
Esclm_d

1976 esc. Actual I"m_dln_:
year Atuoun_

Project Summary: (Brle_y d_sc_ibc thl. 1976 {_c_unl):

go_l_ _ippro_chj expected or _c_ual r_s_]ts, 1977 (budget):

• _po_t(s) gene1-_d _nd the d,ate(s) of 197g (forec0s_):
publJc_tdon.) ..........................

or T_nl Fmldlng Amount:

The study has tim object of creating tnsigh_ on _n annual b_sis of the actual noise pollution
! for _11 relewnC nit traffic t_rrain in the Netherlands, The data are _o b_ used for govern-

i'i men_l purposes on various _rrains: _dnption of scandard_, ph_ing nnd adapcion of noise
preventive _qulpment in _he frnm_work of th_ prevention program wlChin _h_ noise zon_l plane-
logical purpos_ etc. A g_neral view cnn be obtained by an _ggr_g_cion of vacious noi_a
pollution calculn_ions for _h_ di£f_r_n_ air fltgh_ _rra_n_ on _he b_si_ of actual d._
co_ce_ning _he performanc_ o_ flight, _he number of _ircraf_ move_on_st aircraf_ _ypes _nr'

Translated and trnnacrlbed from the original Dutch.
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Aftcraf_ Other

Netherlands

Project Title_

Study of _he FInanclal Evnluatlon of Noise ObstacleH as n Result of Air Traffic

Performlng Or_vmfzatlon Name & Address: Sponsori1_g Organlza_lon N_mm & Address:

Royal Air Service Interdepartmental Con_l_slon for Reducing
Public Health & Envlronmental IlygIene D_pt. Nolsc over Air Traffic Rou_s

Am_t crdam, NetherI_Inds

PrlncJpal Investigator(s): Type of Rese;ireh Program:

Fulldamc_llt,ql

w I)oveloilment (CompononC or System)

gemonstvnLJon (Exlle_menLol, |_rotot_,pem or
Produc _lon)

Nt_r_ Date; Conlpl_tlon Date; -- }le_tlrenlen_Methodology
RsLlmnted

1976 est, Actt_aI Funding:

Year Amount_
Project Summary: (Briefly describe thl_ 1976 (actual):

goals, approach, expuctud or actual results 1977 (budget):
report(s) generated attd the date(s) of 1978 (forecast):
publ|catton.) ..........................

Or Total Funding Amount:
.........................

COHHENTS:

On behalf of decisions concerning new air traffic terrain as well as modifications in use and
the extension of available terrain, _t Is deslrable to develop hotter evaluatlons on the

basis of money for noise obstacies, than is presentlF the caso. Dlfferent evaluation methods

have b_n studied an_ appllod in _he framework of tileanalysis of a si_e for a _econd national

airport, but _be impr_sslon exists that Insufficient attention has been paid to the nola¢

asp_c_. A continuntlon of th_ named atudy is desirable,

Translated and transcribed from th_ original Dutch.
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Aircraft Other

Netherlands

ProJcct Title:
Study into _he Relation_hlp Between Noise Pollution and _s_acles in the
Vicinity of Hflitary Aircraft Bases and Small Airporta

Performing Orgal_i_atlon N.me & Address_ Sponsorlrlg Or_0nJzation Nanle & Addrcsa:

Public ll_alch and Environmental }lyglenc Dcpt, ]n_erdcpartmentaJ Commission for Reducing Noise
Amsterdam, Ne_h_rland_ over Air TraffL¢ RouLes

Princ/pal Inveatigator(n): Typv of Renenrch Program:

Fundamental

.__ Development (Component or System)
]}emon_tr_LJlm (E_p_mcntaI, ProLo_ype I or

-- Production)

Estimated

1976 eat. Actual Funding:

YC;IF Amount
ProJcc_ Suramary: (Briefly describe the 1876 (actual):
go_la, approach, expected or actual reaults, 1977 (budgvt):
report(s) generated alld _hc datc(s) of 1978 (forecast):
publication.)

Translated and transcribed from the original Dutch,
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Aircra ft Other
Netherlands

Project Title: Supplementary Inwstlgatlon of the Sound Emission of Civil Aircraft 'l_/pes over
Accessible Dutch Aviation Terrnin.

Pcrform_ng OrDanlzatlon Name & Address: Sponsoring Organization Name & Address:

Royal Aviation Service Interdepartmental Co_lsslen for Reducing Noise
Atasterdam, R_therlnnds over Alr Traffic Routes,

l'rlncipnl investlgotor(s): Type of Red,catch Program:

Fulldamen t_l

-- I)uveloptuotlt (Coraponpnt or _ysLem)
D_hlon_Ir,_lon (l!_perimeot_l D ProLotypo, or
Production)

Star_ D_t_t Co_pl_tlon [}aLet .__ _teostlrelllUllt Het]lodo|ogy
Estimated

1976 est, Actual Funding:
Ye/ar Amount

Project Summary: (Briefly describe the 1976 (actual):
goals, approach, expected or actual results. 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publ|cntton,) ..........................

Or Total Funding Amount;

CO_IENTS :

Thls study concentrates on civil aviation (co_erclal aviation, genera[ aviation and helicopters).
The data are used to lmprove the prognosla of noise pollutloa, the calculatlon of actual nolse

pollution _nd for the adaptlon of rules for use to restrlct nols_.

Use should be made of forelgn data wherever possible.

Tcanslal:ed and trnnBeribed from the ociglnal Dutch.
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Aircraft Other

Netherlands

Project Title: Study of the Poastble Result_ a.d the N_eded Data Concerning the Necessity
of _nlng around Aviation Terrnln, for _hlch tll_ Use of Aircraft with Turbine

det Engines is Ruled.Our (Smaller Airports_
Perfllr_lns Orgallization Nl_o & Addrc_= Sponsoring Organiza_ion Nnm_ & Address:

Royal Air Service Interdepartmental Commission for Reducing Noise
Amsterdam, N_therlands ov_r Air Traffic Routes

Principal lnventigator(s)_ Typ_ of Re_o_rcll Program:

FuIldalnell_n].

__. D_velopluent (Component or System)
Demon_tr_ltlll_ (E_p_fllnctlL_l , l_r_to_ypc_ or
Production)

Estimated

1976 est. Actual Funding:
Y_lr Amount

Project Summary: (_riefly describe th_ i_76 (actual):
go_is, approach, expected or _ctual r_ult_, 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
publ] eat don. ) ..........................

or Total Funding Amoutlt;

CO_IMI!N'rS

In this study we are dealing with obtaining tileneeded data and i_sights wlth regard to the

zoning of _all, civilian aviation terrain. B_ means of thls dnforma_Ion, it can be determined
bow desired zoning c_n be achieved by planological and envlronmen_al hygiene considerations.

Translated and transcribed from =he original Dutch.
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Aircnl ft Other
Netherlands

Project _itle:
Study of the Possibilities of Zoning Aviation Terrain N111ch Does Not Lie on
Dutch Territory, but _lich Is Located on Territory Under Dutch Influence

Performing Organization S_Lhtc& Address: Sponsoring Organization Na_s & Address:

Public Health and Environment Dept. Interdepartmental Commission for Reducing Noise
Amsterdam, Netherlands over Air Traffic gout_s

Priltclpnl Investigator{s): Typo of Rc_ioarch Program:

Pondamesta]

Dovclopmen_ (Component or Sy_teln)

-- DemonstrntIon (Experimental, Prototypo, or
Product _.Jn)

Start Datel Completion ]}ate:" _ HL,'..,urement Hetl_odology
Estimated

1976 est. Actual Fur:cling :

Ye_lr Amount
Project Summary: (grl_fly descrlbc the 1976 (actual):

goals, approach, expected or actual result_ 1977 (budget):
report(s) generated and the date(s) of 1978 (forecast):
pugi|catlon.) .........................

O_ Total Fundillg Amount:

COb_MENTS:

The goal of the study is to come up with data in the form of noise-pollution curves ¢oneernlng a

certain military avlntlon tetrltory lying in the boundary area between Germany and Belgium,

where noiBe is experienced on the Dutch territory. Although an analogou_ zoning as for Dutch
aircraft territory is not possible in the framework of the _od_fled Flight Lawsp the future

noise abatement £_ws of£e_ snulI£ pos_Ibllltles for thls. In thQ c_rrylng out, use cn_ be r_ade
of data to be provided by West German nnd Belgian nuthoritie_.

_tanslat_d and transcribed from the original Dutch.
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A[rcraf_ Other

Sweden

_TO_ ¢'CL
Tlth!_Jolnt Commlttee for l_tabli_hment af a Noise Dlsturbanee

Zone Around Ar]anda

,lirpor t)

Performing Orllaul_ultion Name, 6 Addl:e_s: Spozmorin_ Org_mlzalioa Nmlle & Address:

!_egionplane- och ndrlngslivsndmmdens

i'Crvaltnlngskontor
P_ek
103 40 STOCKIIOLM 40 Sweden

Principal [:Ives_IZator(s): Type of ]{_s_.archProgram_

'Ao_rd of Civil Avlationj Sweden F,ndamenral

._L []cvelo;_ii:_mt(C¢nll]mni!ntor Systi,l_)

.-- l)t;mon::Lcat[oll (]_;q)_rllllt_llLal_ PA'oLoty[}e_ el"
Produ(:tlr>n)

_LII[-CD_I_: Cul'p*_L..,,'" *- D_e: -- _leasuremerlC Nerho_nlogy
I_tJmaLefl 1977

1974 Actual Ful*dln_:

; _Year Amount
:'reject.Stnlm,,11:).:(Briefly descrlb_ tile 1976 (ae_tlal):

._oals. approach, e.qleel:_d or actual r_sults. 1977 (.blJdp._t):
report(s) gentn'a_d and _he date(u) of 1978 (forecast):
.,ubllcatlon. ) .........................

Or Total Fultdlng Amount:
.........................

CO_ENTS:

The Joint committee can be regarded as a pilot project wtgh the aim to develop

p_oeedure _o_ eo_abli_hin_ noioe disturbance zones nyound the Swedish alrpor_s°
II_ %he eolm_i_tee a_e represented _e_ional and looal planning aulhori_ies and
_he Board o£ Civil Avla_ion.

_he _oplmi_oo ha_ a_empted _o re_ch a_ a_recm_n_ On _he delineation of th_
no_ue dls_urban_e zon_ _ha_ _ati_fi_ bo_h t_e fu_c_lon of the _£_por_ and

%h_ developme_ of _he a_rou_di_£ commLLnltie_.

_ho ba_s for _he di_u_lon in _he eomml_e ha_ be_n a series of

Gl_o_n_ive dellne_tlona of _he zon_ d_rlved from i_era_ive m_n_p_la_ion

of the underlying fan,era (_uaway allgnme_t_ rou_eingj runway u_lllz_tlon_

_ypea of alr_raf_ day/nlgh_-_af£ie ere).
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Aircraft Other

United Kingdom

PrbJect 'Title:

Assessment of the Effects of Mul_dmodlll Respons_ ou Fatigue Life

Ferformin t Organization Name & Address: Sponsoring Ocganizacion Name A Address:

British Aircraft Corporation Ltd.
Commercial Aircraft Division
grooklands Road

Weybridge, Surrey, KTI30SF
tint t_fl Ktn_dmm

Principal-Investigator(s): Type of Research Program:

FundamentalD. C. G, Eaton

G. A. Pailey -- Development (Component or System)
Demonstration (Experimental, Prototype, or
Production)

Start Dace: Completion Date: -- Measurement Methodology
Estimated

Actual Funding:
Year _ount

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

O_rTotal Funding Amount:

COI._E:NTS:

The suitability of using fatigue data as derived from single degre_ of freedom response tests

for tilepredlc_i.n of fatigue lira of correaponding multlmodal re_ponae configurations haa
b_en que_tloned. A series Of controlled teats on free h_ams is prQposed in which _odal

charact_rlstic_ a_d strain dletributions will be dutermlned for certain selected inputs. A
eomparlaon will b_ made of fatlgue life against stream lavels for tea fundamental mode and

two mod_ studies, wherein the random excltation will be centered u_on the fundamental
frequency and fundamental plus an harmonic frequency, re_pgc_ively.

Transcribed f_om the original.
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Aircraft Other
United Kingdom

Pz'u3 _c c T_L_]c

_crnf_ _nglne Noise

_erformln_ Orl;an_za_io n Nm:._ _ gdd_ut_s: Sponsorhl_ Organlz_tlon Namo & Addros_:

ROLLS-ROYC_ I'_9., H. /4. G(TJ};PJ,_I.}_Tt,fOD (PE)

D_RBY,

Prlnclpal Itlve_Ei_tor(s): 'Type of Research ProEram:

DZ'* G* E.,P _.R_ON Fund,'trnent,-tl

--_ DL'WJOpI_L'nt (Colap_n_n_ or System)

./_ I]_m_trat_on (Experimental, Proto_ypo, or
, Produ_tion)

StdrC I Cm_ Y.easurcmenc lfethodo]o_y
Da_c: CompJotio P/[C_

/._ Aettml Fund_.n_ :Y__r Amoun__roJect
Suvmazy: (l_r_efly de._c_lbe the 1976 (actual): A--9"m°_

;'oals, approach, expected or _ctual results, 1977 (budgot)_

report(s) generated and tbo date(s) of 197D (forecast):publication.) .................. -J"

Or Total Fundi_Amount :

Investigations of _oun_ absorber wall llnln_n in a _low duet Facility,

(_ituated _t NGTE Pye_tock. Hmnt_, En61an_), Thc_e experi_cntal
investigations cover _ingl_ layer an_ dou_lo laye_ line_s_ bulk absorber_

and _o_e p_oprietary p_nels bssicully in a recta_Culnr duct, XfCect oP

dlscontinuitien in the lln_n_ type. and a_e_ chnn_e_ in tho duct are

being investigated. More _ocent projects cover circular and annular

line_ _ucta, an_ splitters.
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Alrcr_fL O_her

United Kingdom

Project Title:
Initial Studl_s of Lilt Rc_pon_c and Acotlstic Fatlgu_ ]_e]lavLuur_ o£ Tl_anlum
D_v_]opmvnt Structure

Porfo_lng Organization Namo & A_drcs_: Sponsoring O_g_niza_lon Name & Address:
_rttish Alrcraf_ Corpora_lvn Ltd.
Commercial Aircraft Dlvislon
Brooklands Road

Weybridge, Surrey KTI30SF
United Ki98_om

Principal Investigator(s): Typa of Research Program:

Fundamental

-- Development (Cvmponenc or System)
Demonstration (_xper_men_al, Prototype, or
FroducCion)

$_arc Dace: Comple_ion Date: -- Nessuremen_ Hechodology
Estimated

Actual Funding:
Year Amount

Project Summary: (Briefly describe the 1976 (actual):
_oal_, approach, expected or actual re_ulcs_ 1977 (budget):
repor_(_) 8enera_ed and the da_e(s) of 1978 (forecast):
publicac_n.)

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

h_gh noise luadlngs. Appilea_lon o_ structures constructed of Ci_ani_ have been suggested
for u_e in such areas. I_ is proposed that firs_ assessments of _he fatigue resistance

o_ Ci_snlu_ structures be carried ou_ on sp_clmells_a_u_ctu_ed for a current R _nd D programme.

I_ is envisaged that typical response and fa_l_ue behaviour bc observed from siren and coupon
_B_s and the results correlated w_th a theoretical study.

Transcribed from the orlg_nal.
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A[ ccr_3 fC O_hl_ r
Wost Germany

ProJoc_ T£tle_ Investigation of Nnfs_ Procecginn Ziine_ According co tile Avia_fon Noise
Protection Ac_ of March 3, 2971.

Parform_ug Orsanlzatlon Name & Addre_;_: Sponsoring Ol'ganization Name & Addreu!_:

Max-Planck fnfltituta for Jet Re,earth

llovt tingers_r, 6-8
_oet cingen
West Germany

Principal lnve_ttgator(.q): Type of Re_earch Program:

Dr, KlaUs Hatgchdt Fulldal_ellt,'l]

-- Davtdopment {Compo*l_,nt or System)
-- llemoll._tratl_m (Experimental, l'rototypa, or

Produe Litre)

Stat't /}ate: ComplaLion Date: _ He_s.rement. Hpchodo]ogy

Estimated nat.. "11: 1976
Aug. I, 1971 Actual I'olldlng:

Yoll_ Amount
l'roJec_ Summary: (Briefly de_crlbe thl_ 1976 (actual):
goals, approach, expected or actual results, 1977 (b,ldget):
report(u) generated azld the da_e(s) of 1978 (forecast):
publ_cat Ion. ) ..........................

Or To_al Funding Amount:
.........................

CO_LLIIiNTS:

Plan: Determination of the noi_e pro_ectlon areas accordl0g co _ha Aviation Nofue Protection Ace
o_ 3-30-71, Development of _he m_thod according to which _he no£se p_otection zone d_fifled in
par. 2 of _he aircraft noLBe law l_ to be de_armtned. (a) development of a questionnaire for
prognoals of the forasoaabfe fltgh_ opera_tons at an airport ("data derermina_lon ays_em of the");
(b) development of _he me_hod according _o which the curvea of _he con_tan_ equivalent nol_e
levels are de_ermined _n _he vie_nLty of Che alrpor_ ('_lns_ruc_lons for calculation azb");
(c) carrying out _he nola_ projection zone determinations for the afrporta of _he Federal

Republic of Germany.

Tranalat_d and traaacrlb_d from the original Oerman.
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Aircraft OLher

Abbrev/ntod Listings

Norway. Primary Noise C,_neratin S blechanisms. Starer, _lle Laboratory of
Ac_usttcs, P'.t,AB, Unives£tetet I Trondheim, 7034 Trondheim, Norway,
Jnnuary 1, 1975, Untnlled _tudles of aeroncoustic noise generating mechanisms,
Classifie,_tion and idenKificntlon of primary noise genernting mechanisms.

United Kingdom. 9ao-Stream Mlxin_ Noise_ Simllartty Considerations,
Southampton Universityp Iiistitute of Sound and V_bratlon Research, Southampton
SO9 5_[, United Kingdom, C, L, _brfey.

United Kingdom. Aerodynamic Noise _leory: [Ioundar_ Effects in Non-Uniform
Flow_, Southampton University, ln_Kitute of Sound and Vibration Researchp
Southampton SO9 5Nll, United Kingdom, C. J, _t3rfey. Publication - "Aerodynamic
sound from non-uniform flows with houndarie_." C. L. _lorfey 1976 Proceedings,
14th Int, Congress on II_eoretical and Applied Mechanics, Delft, Paper 249.

United Kingdom. Investl_tion oE the Trnde-Off Effect of Aircraft NoJse and
Number, University of Southamptont Instl_uto of Sound and Vibration Research,
Southampton NO9 5N_I_ Untted _ngdom,

United Kingdom, Development of _bmentum Poten_i_l 111eory for Fluctuatin_
Fluid Flows, Southampton University, Institute of Sound and Vibration Research,
Southampton SO9 5Nit, Dnited Kingdom, P. E, Nonk,

Unt_ed Kingdom, Nork on Compliance with Annex 16 ICAO Standards (Noise
Unrtif£eation Unvels_. Dept. of Trade, Imndon, United Kingdom. 1977,

United Kingdom. Laser Ve]ocime_r Measurements in Subsonic and Supersonic
.lets _un-operntive Work with Lockheed-GeorAla Company). Southampton
University, Unstitute of Sound & Vlbrntlon Rescarchl Southampton SO9 5h_p
United Kingdom. J. C, Lau, P, J. Norris, M. J. Jlmber. Publication
"NOI_e measurements in a free-Jet flight s_mulntion fnctlity_ shear layer
r_fr_e_lon and facility-to-flight corrections," C, L, Morley and B. J,
Tester 1976 AIAA Paper NO, 76-531,
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SYSTEN._ D_NST,_TION, PROPULSION

DE_IONST_TION_ AND SYSTE_ STUDIES

CTOL (Subsonic)

See Also F_es:

36
52
9O
122

• iJ
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CTOL (Sulmonte)
qether lands

Project TitLe: ColleeLlon of Data Concerning No[_e IIlndranee Calculat|ons and the Conceol in
tile Performztnee of Flight Procedures

Per£orming Organl=_cdon Name & Address; gponsorin B O_gani:atton Name & Address:

Natlmlal Lucht- en Ruimcevaart]abor*t_ln'iula

Anthony Fokkerweg 2
Amsterda_ 1017
Netherlands

Principal investiga{or(s): ..... Type of Kese;Ireh Program:

Fundamental

-- DeveLopment (Component or _y_cem)
Demonstration (Exp_Lm_ntal, Prototype, or
Productlon)

Start Dace: Completion Date: -- Measurement Methodology
g_cimaced L980

1976 Actual Funding:
Year Amount

Pro_ecc 5'u_a_y: (_riefly describe Ch_ i976 (actual): (125,O00 F) $z5,300

g_als, approach, expected or actual results, 1977 (budge_): (RO,OO0 P) _18,102
report(st generated and the date(s) of lg7_ fforoeasc_ .(50 OO0 P) $L0,120
p_bl/catLon.) _0[ff " _.r . i._00,O0 _ [) SI0,120

_g_otal F_nddn8 (N_ :F) 5 fO;120 ......

! gxpLQna_io.: As in the preceddng year, in 1976 the NLR shall mak_ use of a L4/5 radar m_de
aveiLable hy tlle Royal Air Force in order CO ascerLaln alrcraf_ s_artlng and landlng at

8chiphol, i

_i AS _xpected, the measBrement of runway8 in or after 1976 was earthed out with something _Lso
than the n0w convaaclonal L4/5 radar, seeing this is no longer available,

Translated and transcribed from the original Dutch,
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CTOL (Subsonic)
Netberl_ind_

Pr_ect Title:
Sorting Up Long Term Prognoses Concern_hg NoJa_ Production o_ CTOL Aircraf_
and Study of Low Boise Fllgbt Procodurea

Performing OrganIzatlon _me _ Addr_sst Sponsoring Or_nlzat_on Name & Ad_cs_:
NatloN_l Lucbt- utl Ru_nL_viLart]abor;itilrlum
Anthony Fokkerweg 2
Amsterdam 1017
Nctherlanda

Pr_nclpa_ Irlve_Iga_or(s): Typ_ of Research Program;

Fundamentalm

-- Develop_on_ (ComponeuC o_ System)

Demon_trat_nn (Ezp_r_men_al, Prototype, or
Production)

$_arc Date: Co_iDl_io_ Da_e: -- Heasuremen_ He_hodology
Est£ma_ed - 1980

19/6 Actual ' Fund£ng:

Year _ou_
Pr_Je_c Su_ar_,: (Briefly d_¢rlbe the 1976 (actual): (60,000 F) $12,144
go_Is, approach, expected or actu_i results, Lg?? (bud_e_): (70,000 F) $I_,16B
report(s) generated and _he date(_) of _97B (forecast): (80,000 F) $16,192

" - _0DO.F _- - "- doo,ooo .....
1981 " (Ii0,000 F) $22,264

CO_b_S_

The activities begun in 1975 _n the framework of cbia study aeu to be continued tn 1976, Theae
acttvitie_ can he deacribed aa follow_

- atudy of _he influence of aircra[_ deal_n parame_er_ on thu norse production ot airplane_,
- indication of the mo_t probabl_ development of new aLrcraft _ypea,
- following of _ecbnical develop_en_a which ar_ directed _ the modification of existing

aircraft _ypea (ret_ofit)_
- Lh_ study of notre requirement_; present day as w_l_ aa recent coneopt_

The named _ctivitlea are to be cor_l_d ou_ with _be aeco_pan_men_ of a _tee_lng group in which
differenc Netherland_ concerned o_ganizations take part,

It is probable that thie study wLll ex_end ovor a number of yearB, als_ in connection with
_he adaptation of resul_a on the baals of new data _nd inaights,

In co_c_ion with _he _tudy carried ou_ in 1975 concer_ing the reduction of the noise level

of aircraft h_ard on _be B_ound by qtlow-powor low dr_g It grocedur_, _he _oi_ aspecC_ o_
other flight prueedurea ware s_udi_d, Buch as "reduced flap Betting" during approach,

Tranala_ed and tranacribed from the orig£nal Dutch.
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CTOL CSubsonlc)
United Kingdom

l'rojec_ 'fiL J_:
It pur'Lhor S_Lldy ¢_f i]i_ F._'ft_cio or Al_,_mch Procedu1'eo on ]Ioloo

(Locl:hnod L-IO ¸]I _I_ ]_,rLC1-11 A_:'cr_Fi)

l_ri_oh It_rway_ _uropoan Div_oion
• r I o_Lolldon _fo_hro_) Ai John Itd_m _;ruet_ L_ndon l_c2t_ 6]]B

PrIi_pal Inves_$_,_o_(_): Type of ]I_,.;_Lrch ]'ro_ram:

II }[ Chowno X I_ILMam_I_COl

g_'01olll_I_iI, ioll (I_]l_rIill_11_;l] I l'ro_ot_'_!_ or
l_rod_c I:Ion)

l_ t Imo t _'d

Yo._r Amoul_

go_1_ _l_l_c_l_ _xl_ec_ed _ a_1 re_1_ 1977 _I_

COHHE_T_

_J_ _h_a uocond eCudy of _he effect of approaoh p_tooedu_oo on cor_tmi_J
nol_o_ the ori_in_ o_,_,_in=i_on o_ i_ _idont _ hao boon exiond_d to
_ao_o _hQ I.-1011 and "cho _AC 1-1 ¸] aircraft,

m_'_c_nn a_d _o th_ mo_hod o_ a_so_smon_ uood and for _ o_udy of _ho
_plica_ion_ _n to_ma of £1_h_ col_trol oy_iom _o=pon_o and airedale
h_ndl_n_ I of o'_eopor _han _o approach pa_h_

, _/81o_o
' _olmioal I_ole I_r P/690 3v_e 1976
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CTOL (Subsonic)
Netherlands

Project Titlu_ S_udy of tbe AdoptJon Possibilities of _'llgl_ Procedures Favorabh_ from a
Noise Prevention Vl_wpoln_ for Cert_ltn Aviation Terrain

Performing Organi_atton N_lme & gddro,_s_ Sponsoring O_ganlzation Name & Addrcss_

Royal Aviation S_rviea Interdepartmental COl_mia_lon for 8educing Noise
8ml_erdam, N_therlands aver Air Traffic IIo_ltas

Principal Investigator{s): Type of ge_march I'rograra:

Fullda_len t a i

.--x- IIcvelopment (Component or Systeza)
Ilemanstrat/on (Expt,riment:ll, l'roLot)'pe, or
l'roduc t Imp)

Start Date: Co_lpietton IRILe: ---- _leasurelnent _lethodology
_sttmated

1976 eng. Actual I"undtng:
Year Amount

Project Suramary: {Briefly describe the 1976 (actual):
goal.% approach, expected or actual results, 1972 (budget):
report(_) generated and tile date{s) of 1978 (forecast):
publication. ) .........................

O_/r Total Funding gmoun[:
.........................

CO_IHI_NTS:

In the study, we are dealing with obtaining more lnaigllt into the possibilities of 2-eegment
approach_ nol_ll-abatealent _tart proeedure_, nol_e-ro_tin_ and the like. A_t_ntlon _us_ be paid
to the practical possibilities from tbe s_andpotnt of flight safety, air traffic control, oper-
atlo_al-economie re_ults and the working out of local n0t_e pollution p_oblems. _e _udy also
serve_ to gain l_sight into _h_ instrumentation llroblems belonging thereto, Including eost_.

TransIated and _ransgribad from the original D,ateb,
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CTOL (Subsonic)
Netherlands

Project Title: St_zdyinto the Posslb111tles and Results of C_mbatt_ng Certain Types
of Noi_e from the Dotch Air Fleet

Pnrformlng Or[_:_11_atlonName & Address: Sponsoring Organlzation Name & Address:

Royal Aircraf_ Service Interdepartmental Co_Isslon for Redu_n9 Nolse

_sterdnm_ N_therlilnd_ over Alr Traffic RoutP._

Prlnc_pa! Investigator(s): Typo of R_earch Program:

Fulldar_ent_Iw

D_v(!lollnl_nt(Component or Systom)
D_mon_tra[.Ji_n(E:ql_Im_Ntal, Prototypn t or
Productlon)

Start Datel Collllt|_t_onD_te_ m He_ALlrc'iilen_Hethodo_ogy
Estimated

1976 est, Actual Fundlng :
Y_Ir A_ount

l'roJcct Sugary." (Briefly describe th_ 1976 (actunl):

_oals, approach, e_pected or actual results, 1977 (b_dget):
report(s) g_nerat_d and th_ daCe(a) o_ 1978 (fore_a_t):
publ_catlon. ) .........................

OrrTotal Funding A_ount:

This study aims at coming up wlth operationally useable data concerning the possible appldcat_on
of nolse abatement modifications on the DC-8 and PC-9 aircraft in connection with meas_ree to be

taken abroad.

In partlcular, insight Is to be gained i_L_othe technical aspects, th_ IL_fiuence of explolta_lon,

cost and flnanc_ng pos_Ibil_tdes of the re-fltt_ng, time it takes Co carry this out and the
r_sults of th_ nole_ pollution of Schlphol.

Transcribed and tranBlated from the original Dutch,
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CTOL (Subsonic)

Unlt_d Kini_dom'

ProJc¢_ T£_le_
Operational Noise Ah;l_em_nt

Pcr{o_dn_ Orgmllz_ion Name & Address: Nponsor_n_ Or_anizatlon Name & Address;

Dept. of Trade

London. United Kingdom

Pr£acipa_ Ii1vesci_a_o_'(s); Type o_ Researcb Program:

Fundamental

-- Developmon_ (Co_ponen_ or Bys{e_)

-- DemoI;.s_r_on (Experim_n_ol, Prococype, or
Production)

_ar_ D_ce: Comple_ion Da_e: -- _leasurcmen_ Methodology
Estlmaced

1977 Ac_u_l Fundlng : --

Year _oun_
|'roJec_ Surfer)'; (Briefly describe _he 1976 (actual):

goal_, approach, expected or actual resu_s, 1977 (bud_e_):
repor_(_) genera_cd _nd _hc da_(_) o._ _978 (forecast):
publlca_lon. ) .........................

Or To_al Fund£.g Amount:

i Noise aba_ement procedures (such as managed drag, =wo-segme.t approach, etc.) Jlghc opera,ions:

I_ght J_ res_r_lons, runway alternations, 0igh_ d_s_urbance lev_l_, etc,

Transcribed from _he original.
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CTOL (Subsonic)
Nc_g Germitny

Project T£tle_ Flight Nols_ Abatement by I_lJgllt-_I_cllanlc_ll _l_ns and By Airplane Design

P_rformin_ 0_g_niz_on N_me _ Address; Spo_so_in_ O_ni=_t_on N_ma _ Addrcss_

Institute [or Flight Technology C;_rman t_esenrch Society
D_rmst_dgl P_r_ns_r. 18

N_s_ G_rmany

'Prineipa_ Inv_s_£gat'o_(s): Type o_ Research Proem=:

I_ves_. Dlpl. -_n_, Volk_r N[_sch_ -- Fundamental
-- Development (Component or System)

Demonstra_n_ (Ezpd_im_ngal, Pr0_at_pe_ or
Production)

The aim is to demonstrate in a comprehensive manner the possibility of noise abatement by
steeper takeo[f and lnnding [light paths. For _his purpose, the noise l_vel is exnmined
for the varioustechnieally feasible flight paths within the spectrum o[ future airplane
propulsion categories. Individual £11ght patterns are thoroughly tested for feasibility
i_ a £11ght simulator with visual simulation to _scertain _he limits of possibility, taking
i_to aeceun_'the _gres_e_ e_rt_d on _he pilot.

TransLated and transcribed fro_ the origln_l german,
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SYSTF2_ DI_IONSTRATION, PI_OPUI,SION

DEHONSTRATION, AND $YSTEb_ STUDIES

CTOL (Supersonic)

See Also Page_

llB
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CTOL (Supersonic)
WeHt _erm_ny

ProJ=c_ Tttlez

Lif_-Related Sonic Boom of girpl_nes

Performing Organization Num_ & Addr_5_: Sponsoring Organlzacion Nam_ & Addrcs_
Institute for Fluid Dynamics of _he DFVLR
Ooettlngen, 8unsenatr. 10 Federal Htnister for Re_eareh and Technology
West germany Federal Defens_ Hinis_er

Principal Investigator(s): Type of Research Program:

SUN -- Fundamental
-- Development (Component or System)

-- Demons_ra_lnn (Egpe_lmen_ai, Prototype, or
Production)

Start Oa_e: Co_ipletion D_: -- Heasuremen_ Hethodology

Jan. 1, 1972 Estimated n._ _1 1977
Actual Funding:

Year Ar_ount

Project Summary: (Briefly describe th_ 1976 (actual):
goals, approach, expected or actual resul_s_ 1977 (budge_):
report(s) generated and the date(a) of 1978 (forecast):
publication.) ........................ :

Or Total Pund£ng A_oung: (]OO,O00 DH) I
_---............ $12_ _0_ ....... i

CO_Eh_S; i

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

Translated and transcribed from the original German.
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SYSTE_IS DI'.'HONSTE_ATION,PROPULSION

DEHONSTE_ATIONIAND SYSTEHS STUDIES

_OTORCRAFT/VYOL

See Also Pages:

47
48
49
50
122
153
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Rotorcraft/VTOL
W_st Germany

Project Titie_
Plight MechanicaL1 gt_ldI_s Coi_cernin_ Lh_ _robl_m of _t_ep Fdlgh_ Paths ior VTO_
Alrpi_n_ _i_h l_es= Nois_ Characteristics

.... Performing Organization Name & Address: Sponsoring Organi=ation Name & Address;

Instimute for Flight Technology of Darmstadt German Research SocietyTechnical Institute

DarmstodL s Peccrs_n_Er, 18

West Germany

Prlnclpal Investlgator(s): Type of Research Program:

Dipl, -]nil Volkcc Nltsche
Fundamental

-- Development (Gemponen_ or System)

-- Do_onstra_lon (Experlmen=al, Prototype, or
Production)

Start Date: Co_pletlon Dat_: -- Measuremen_ Methodology

Hay I. 1970 Estimaced
Actual Funding:

Year A_ount

Project Surnary_ (griefly describe the 1976 (actual):

goals, approach, expected or actual results, 1977 (budge=):
report(s) generated and the da_e(s) of 1978 (forecast):
pub£1ca_imno)

O__rTo=al Fuedlng Amoun=: (325,000 DM) $137,800

In this project, optimmn takeoff and Isndimg flight paths ,re computed for typical VTOL planes

by varying the maximum takeoff thrust. The required flight time and fuel consumption

are det_rmimed. The effect of the various takeoff and launchlng flight paths and of th_ thrust
as well _s of at_o6pher/c eondlt_on_ on _he shape and 81ze of _ho noIB_ Jcroenl_g _rea _round

a VTOL Landimg field wi_h a given yearly trafflc volume. The boundary of the area is determined

within which the flight no_se exceeds _he l£mlt, set bY the Go,nan laws for _he pro_ec_ion
agaimat flight noise. In contrast, calculation is made for an expanded definition of the
nol_ protee_io_ _rea by using larger v_lue_ _or the hedge coefficient.

Translated and transcribed from the original German.
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R_orcraf_/VTOL
Un£¢cd Kingdom

Project T£C2o:
]l_HcopLer Nol_e Studies

Porforming Or_niza_on Nam_ & Address: Sponsoring Ors_n_za_ion Name & Address:

Dop_r_mon_ of Tr_d_
London W.C, 2

U:llL_d Kingdom

Prin_al _nves_ig_tor(s): ?ype of R_sear_h _rogra_:

Fundamental

-- Dev_lop_en_ (Componen_ or System)
Delnons_ration (Experimental, Prototype, o_
Frodu_ion)

S_ar_ Da_e: Compl_ion Da_e: -- M_asuremen_ Methodology
_ima_ed

Aotual Fuad_ng:
Year Arooun_

ProJ_ Surr_oary: '(Briefly d_s_rib_ _ho 1976 (a_u_l):

goals, approach, expected or a_ual r_sul_s. 1977 (hudson):
r_por_(s) g_nera_d an_ _he da_e(s) _f 1978 (forecast):

Or To_l Fund_n_ A_oun_:
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RnLorcraft/V'['OL

West C0rm_i1y

Project T£tle:

Pllgb_ Path o_ VTOL Airplanes fi_ Op_Imtlm N_l_e Puttern

P_rformln_ O_ni_t_on _im_ _ Addr_ss_ Sponsorin_ Organization _me & Addrcss_

l_st_t_ fo__tl_ _r_l _l_i_er _org_l_l_ a_ _h_olog_

_le_h_ni¢_ _ _he _FV_ P_ral Deie_ _t_r

_f_gh_fen__ _

_p_ _t_t_d

_ar A_n_u_
Project Su_nr>': (BrieflT' describe the 1976 (actual):

goal_, appcoach, expected or actual r_sulcs, 1977 (budge_):
report(s) gcneratcd and the date(s) of 1978 (forecast):
publication.) ........................

Or Tota£ Fupding Amoun=:

CO_Zh_S:

NoIs_ llba_ement for short and vertical _ahooff planes, Research on steep landing approach

in the interest of noise abatement for cradltlonal airplanes; effect of parameters; new

piloting _ecbntques, s.ch as upthr.st pilo_lng. Flight tests ul_}l variable-configuration
plane hfb-320 s-l; simulated flights; problems of flight characterls_Ics,

Translated and transcribed from the original German.
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SYSTE_ DEHONSTRATIONp pROpULSION

DE_IONSTRATIONt AND SYSTEMS STUDIES

CENER_L AVIATION

See Also rageB:

49

52
92

97

I18

122

_ 123

151



General Aviation

Netherlands

Project Title; Supplemo0tary S_udy into Requirements, Viewpoints on Nolso Prowntlon and
Noise Production. the Rquipplng and Use of Civil Aircraft a_ Preson_ Not

Fa]llnL_md_r Interna_lonal Nolso Cerclflcatlon
Performing Org:mlzatlon N_nm & Addro_._: Sponsorlng Organizatlon flame & AddresiI:

Royal Aircraft Service Interdepartmental Commisslon for Reducing Nolso
Amsterdam, Netberlands over Air Traffic Routes

Prlnclpal investlga_or(s): Type of Research Program:

Fundamental

___. Development (Cor_ponen_ or Systef_)
l}i,r_on.r,tratJon (gxperI01cn_al, Prototype, or
Produe tlon )

Start Date: Completion DaLe: -- Neasurement Hothodology
_stlmated

1976 es_. Actual _ Funding:
Yo_ar Amount

Project Summary: {Briefly describe th¢_ ]976 (actual):

go_isp approach, expected or acLual results, |977 (budget):

_epor_(s) generated and tbe date(s) of iS?8 (forecast):
publ]caclon. ) ..........................

Or Total Fundlng Amount:

CO_IRNTS:

In thls spoclal general aviation study, whlcb also eoncern_ helicopters, we ara dealing with an

inventory of the stats of aviation technology to be expected in the near futur_ and today in _he
area of noise combatting, the regulations to be set up In _he near future, the posslbilltles of

aehlevlng a lower noise production by means of nolse-d_mpi_g equlpmen_ and the consequences of

this for Dutch general aviation.

It also deserv_ to be s_udied in tbls connection how noise pollu_lon from _hi_ form of flight

can be reduced by set_ing speclnl rules of use, especlally with regard to advectlHing flights

and aport fllgh_s.

Transcribed and translated from the original Dutch.

153



(_llera[ Av[iILlon

N_therlands

Project Title: Study of the Adoption Possibilities of Nolso Limiting Regulations for Civilian
Aircraft nnd the Influence of_ Noise Pollution

Purf,_rmtng Org_ulization Name & Address: Sponsoring Organt_ation Name & Address:

Royal Aviation Service Interdepartmental Commission for Reducing Noise
Amsterdam. Netherlands over Air Truffle Routes

Principal Investigator(s): Type of Re!march Program:

ltunda_lental

D_vc.lopment (Component or System)
Dt_lnoltl_tcntJon (Exper_tn_ntoll Prototype I or
Productiotl)

S_ort ]3ate; Collqlletlott DaLo_ -- _lc_uret:len_ llethodology
Es tl_lat (!d

1976 est_ Aetual -- --_ PlJndinD_
Y_Jr t_nount

Project Summ_ry_ C_riefly d_criDe rhe i976 C_c_ual)_
go_is_ ilppro_ch_ e×p_te_[ or actual r_s_lts_ i_7 (budg_)_
report(s) genvt:ntcd and the date(s) of 1978 (forecast):

puhlJcatlon,) ..........................

Or Total Funding Amount:

CO_Lql_NTS :

This Inves=Igatlon includes a closer study of the adapcion of regulations including tlmc

restrictions for c_rtaln noisy types of alrcraf_i rules fo_ fllgh_ Instroctlon and practical

flights, sport aviation and the llk_. A_ent_on must be paid to _he practical poasibillt£es

from the vlewpoln_ of fl_gh_ safety, air traffic control, _ho op_ra_ional-economlc consequences

and working out local nolse pollution problems.

Tranfl_ated and transcribed from the original Dutch.
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COUNTRY _NDEX OF RESEARCh] PROJECTS

3
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CANADA Pane

Propulsion Noise

Noise Reduction in Axial Blowers. 23

Studyof Axial Flow Pan Aero_coustlcs. 29

DENMARK

Measurement _hodolo_y

Movable _nitorln8 System, Verlfic_tlon of Calculation M_thod. B7

Guidelines on th_ Calculation and Evaluation of Air Traffic Noise. 88

NETHERLANDS

Propulsion Nolse

Study of th_ Possibilities of AviatlonoT_chnical Innovations
to Reduce the Noise Emisslonof Aircraft. 30

Study into th_ Possibilities and Consequ_nc_a of Nol_e-Damplng

_nd Protective Devlces for Ground gun-up, 42

Noise Prediction Technolo_

Studies Involving the Boning LeBislatlon and Developlng

a ComputerModel. 73

Measur_men_ _ethodolo_

Working Up and An_lys_s of Noise Me_surln8 Recordings. 89

I! Pr_ventlngNolseCausedByAircraft. 91

Development of a Standard M_asuring Procedure for Aircraft Bolee. 98

Study of the Design of a Noise _u_rd System. 97

Development _f a Standard Calculation M_thod for Nois_

Pollut$onCausedby Airpl_nes. 98
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NETIIERLANDS (Continued)

Architectura2 Studies

Study of tileAnticipated Measure_ in which Use is to bo Mad_

of Nolse-Reducing _qulpment in Noise Zonos as well 0_ _he

Optimal Presentation of Equipment Regulation. 108

Inwntory Study into t11e Possibilities of Protecting
Residences _nd O_her Sou_id-Sensitdv_ Suildlngs by menns

of Nols_-Avertlng Equlpm_nt. i09

Test Study on the Use of Nolse Reslstlng Equipmen_ on

Residences Counteracting Aircraft Noise. 110

Study into the Posslbilltle_ of S_vi_g on Energy Consumption

£or Heotlng Purposes ond Fuel Ci_t_ _ R_sld_nce_ Insulated

Agolnst Aircraft _oise. Iii

Aircraft Other

Studies Conce_nlng Zonln_ Legislation. 115

Study of the Actual Nois_ Pollution Due to Airplanes ot
the L_vel of the Land. 119

Study o£ the Fin_nclal Evaluation o_ Noise Obstacles ,s a
R_sult o£ Air Traffic. 120

S_udy into the Relationship Between Nols_ Pollutlon and

Obstacles in the Viclnity of Mil_t_cy Aircraft B_ses

and S_all Airports. 121

Supplementary Investigation of the Sound Emission of Civil

Aircraft _p_s ove_ Accessible Dutch Aviation T_r_ain. 122

_tudy of the Possi_ile Results _nd th_ _e_d_d Data Concernin_

the Necessity of Zo_In_ oround Aviation Terraln_ _or which

the _s_ of Aircraft with Tu_b_n_ Jet Engln_s is Rul_d Out

(_aller Alr_orts). 123

Study of the Po0sihilitle_ of Zoning Aviation Te_rainWhleh
Do_s No_ Lie on Dutch Te_rltory, but Whlch Is Located on

Territory Under Dutch Influence. 124
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NETHERLANDS (Continued)

CTOL (Subsonic)

Collection of Data Concerning Noise IIindrance Calculations 0nd

the Control in the Performance of Flight Procedures. 133

Setting Up Long Term Prognoses Concerning Noise Production of

CTOL Aircraft and Study of Low Noise Flight Procedures. 134

Study of the Adopt/on Possibilities of Flight Procedures
Favorable from a Noise Prevention Viewpoint for Certain
Aviation Terrain. 136

Study into the Possibilities and Results of Combating Certain

Types of Noise from the Dutch Air Flee=, 137

General Aviation

Supplementary Study into Requirements, ViewFoints on Noise

Prevention and Noise Production, the Equipping and Use of

Civil Aircraft at Present Not Falling under Internatlonal

Noise Certification. 153

Study of the Adoption Possibilities of Noise Limiting

Regulations for Civilian Aircraft and the Influence of
Noise Pollution. 154

NOR_]ERN IRELAND

Noise Spectra for the Environs of Belfast Airport. 92

NORWAY

Aircraft Other

Primary Noise Generating Mechanisms. 130

SWEDEN

Aircraft Other

Development of Sonic Boom Carpets for Single and Twin Engined
Propeller Aircraft. I18

_: (Joint Co_ittee for Establishment of a Noise Disturbance

Zone Around Arlando Airport) 125
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UNITED KINGDO_I

Propulsion Noise

Jet Noise Control, 24

Noise Rndla_ed by Ducted Fans. 25

Noise R_diation by Rotating Blnding, 26

Prcllmln_ry Study of the Forwnrd SpeEd Effects of
Turbomnchinery Tones, 31

Aircraft Engine Noise. 32

Alrcrnft Engine Noise. 33

Jet Noise Source Location. 34

On_itled project on Jet noise m_chnnls_s 35

Aircraf_ Engine Noise, 36

Aircr_f_ Powerplnnt Noise Research, 37

Aircraft Engine Noise. 39

Aircraft Engine Noise. 40

Aircraft Engin_ Noise, 42

Aircrnft Engine Noise, 42

Turbulence M_asurements in Connectionwith Jet Noise
Source Locntion Work, 42

Forward Flight Effects on Jet Noise (Co-oper_tlve Work
with Lockheed-Georgia Compnny) 42

Retrofit-Aircraft, 42

Research on Quieting Engines and Air Frnm_s, 42

The Role of Flow-Acoustlc Interactlon Effects in Jet
Nolse. 43

Rotor Noise

Theoretical Studies and Hish Speed Flight Tests, 47
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UNITED KINCDOH (Continued)

IIellcopter Noise Control. 48

Untitled project on hellcopter noise. 50

Interior Noise

Vibration Transmission Paths Study. 55

Noise and Vibration Survey During Fllgbt. 56

Helicopter Cabin Noise Laboratory Evaluation of

Vibrating Panel Treatments. 57

Interz_al Noise Study on Rotor Rig. 58

Internal Noise Study-Nolse Vibration Monitoring on

Gearbox Rigs, 59

Airframe Noise

Untitled project on airframe noise shielding. 63

Untitled project on airframe noise shielding. 65

Untitled project on airframe noise. 66

Untitled project on airframe noise shielding. 67

Vortex Refraction. 68

Structural Response Under Turbulent Plow Excitations. 69

Untitled project on jet-surface interactions. 70

Jet/Surface Interaction Noise. 70

:/
Turbulent Dissipation as a Source of Sound. 70

£

;, Noise Prediction TechnoloGy

The Effect of Forward Speed on Jet Noise. 74

Aircraft Engine Noise. 75

Untitled project on scale model slmulator. 76

Aircraft Engine Noise. 77
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UNITED KINGDOM (Continued)

Aircraft Engine Noise. 78

Coherent Structure in Jet Turbulence, 79

Jet Noise Prediction from Invlscld Flow Models. 80

Atmospheric Propanatlon and Ground Effects

Propagation of Sound In the Atmosphere, 83

Measurement Methodology

Aircraft Noise Measurement Progrnr_me. 93

Development of Closed Working Section Anechoic Wind Tunnel. 94

Effects of Microphone Melght on Aircraft Noise Measurements. 99

National Calibration Standards for Sound Pressure and Noise

Measurement. 10O

Nntdtled project on noise eer=lficatlon. 101

Untitled project on anechoic wind tunnel tes=s. 102

Untitled project on anechoic wlnd tunnel tests. 103

Architectural Studies

Aetlve Damping Methods for Plates and Framed Structures. 107

Aircraft Other

Assessment of the Effects of Multimodal Response on Fatigue
Life, 126

Aircraft Engine Noise. 127

Initial Studies of the Response and Acoustic Fatigue

Behaviours of Titanium Development Structure. 128

Two-Stream Mixing Noise: Similarity Considerations. 130

Aerodynamic Noise Theory: Boundary Effects in
Non-Unlform Flows. 130

Investlgatlon of the Trade-Off Effect of Aircraft Noise
and Number. 130
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UNITED KINGDOM (Continued)

Development of Momentum Potentlal Theory for Fluctuatln_
FluidFlows, 130

Work on ComDllance with Annex 16 ICAO Standards (Noise

Certification Levels. 130

Laser Veloeimeter Measurements in Subsonic and Supersonic

Jets (Co-operatlve Work wlth iockbeed-Ceorgla Company). 130

CTOL (Suhsonlc)

A Further Study of the Effects of Approach Procedures on

Noise (Lockheed L-1011 and DAC i-ii Aircraft). 135

Operational Noise Abatement. 138

Hellcopter No_se Studies. 148

WEST CERFL_

Propulsion Noise

Study of tbe Distribution of Sound Sources in Turbulent
Gas Jets. 27

Noise Formation and Noise Reduction for Turbine Stages wltb
Cool Air Directed onto the Turbine Guide Blades. 28

Reduction of Propulsion Noise 41

Study and Reduction of Noise Generation by Engine Component_ 43

Researcb on Noise Generation by Encased Propellers as a

Function of their Design Parameters. 43

Rotor Noise

Noise Reduction in Propulsion of Propeller Driven Airplanes, 49

_ii Relation Between the Noise Denerated hy Rotors and the

_" Defined Disturbance in the Air Flow, 51

Noise Reduction for Propeller Driven Aircraft. 52

_! Airframe Noise

Interference in Ultrasonic Radiation, 64
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WE.ST CEP_NY (Continued)

M_asurement HethodoloRy

Productlon of NoJs_ Pro_ectlon Maps, 95

A_rcrllft Other

Survey of Currcnt Avlat$on Nolsu Research Projects. 116

Study of th_ Terrain No_ses Emanating from the Civ111an Airport,

Dusseldorf--Includlng the Parallel Track--and of tlle

Po_slbillty of Reduclng These Noise Levels. i17

Study of _he Effect of Nols_ Abntement blensures on the

Opernti_g C_pac_ty of F_ank_ur_ Airport. ii_

Investlgntlon of Nolse Protectlon Zones According to th_
Aviation No_se Protect_o_l Act of March 3, _971, 12_

CI'OL (Subsonic)

Flight Noise Aba_ement by Fl_ght-_lechanlcnl _ans and _y

Airplane D_slgn, 13_

CTOL (Supersonlc)

L_ft-Rela_ed Sonic Boom of Airplanes. 143

Ro_orcrnft/VTOL

Fllght Mechanical Stt_dles Concernlng th_ Problem of Steep

Flight Paths _or VTOL Ai_plnnes with _est Nols_
Ch_racterlst_cs, 147

Flight Path of VTOL Airplanes for Optlmu_ No_se Pnttern. 149
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