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pRE?..ACE

Me_hod of DaCe Collee_iou

The infot=a_ou was colle_ced by means of inquiries to foreign

nolsa contacts, bath ludlv_dual_ and organlzaclons. The _onc_ts were queried

abou_ _heiF research ac_ivltles and the nn_a_ of othe_ individuals or o_gan_zaclons

tha_ they were awa_e of who might b_ involved in parclnen_ _oise research.

Th_o _efec_als wQra _he_ _o_ca¢ced co ascertain _h_l_ research efforts, rn

eddicion, inquiries we_8 made a_ th_ Ninth _ncerna_ioual Con_resB on

Acou_i_e, July 1977, in _d=dd, Spain. _n _o_al, approximately 130_

_uescs were _ade, The fo_elgn _e_earche_s wer_ asked co _esp_nd with

i_forma_ion on _i_ _olse _a_amenc research p_Jecce chat h_ve b_en

co.feted ei_c_ _a_uary 1976, a_e i_ p_Qgr_s_, or are pl_e_. They were

uked co _espond ulth infor_a_iou abo_c _esear_h projects that deal with:

il o AV_a_io_noise,aurcecontrol_e_h_olo_yo SuEface _ra_spoEtaciQn noise source control technology

o Ma_hifle_yand construction equlpmenc _cise source
control cechnolo87

o Measu_e_enn mathodolosy

o Sysc_ resanEeh foe noise aba_emen_

The l&_er Uwo ca_egoEies include pEoJe_ts no_ specifically classlflab1_

uD.d_r avlati_, s_fa_e t_anspo_ca_io_, or machinery and constru¢clon

equlpzenc. "Systems _esearch" includes path modification pro_ee_s such as

.olSe baErieEs and operational cechnlques such as _odiflc_cio_ of _raffic

f_ows.



From _|tese contacts, lld A_rcr_ft NoIBe Ab=tem_n= Research Projects wer_

identified,

Handlin_ of Oata

To _etain repo_ting accuracy, where possible, _he o_Iglnal responses

were included in _hs report. In the ca_e o_ fo_elg_ languag_ _eports, o_ data

not in our format, _he information _as _r_nsla_ed a_d/o_ transcribed to

unified _orma_ and _s ide_ifled as h_v_g been so _eatad. Some _esea_chers

desc=_bed thei_ p_o_ec_s to us in a v_ 7 llm/ted fashion. Therefore, _hes_

p_oJec_s_ when listed in _hls _epor_, show wry fragmen=_y, da_a elemen_. We

did no_ tr_ _o augmen_ these responses, bu_ si_p_y _ronscrlbed _hem ve_batlm

in an _bbrev_d format a= the end of each _o_cal s_c=ion.

Any funding data thac was nou reported in U. S. dollars has been

c0nv_¢_ an_ _he _epo_s show bo_h _he repor_ed fo_e_n currency _gures

i_ pa_en_hese_ and _he converted U, S. dollars flgure_. Below is _he _ble

of e_=hanse ra_e_ used:

Exchange R_tes as of Tuesday, June 21, 1977
(Source: The Wall $_zee_ Journal)

Azgentln_-Peso - 0.00281 US Do11_r

Australia-Dollar - 1.1100 _S Dolla_

E,ig£um-Fr_nc - 0.027715 US Dollar

Cau_da°Dol1_r - 0.9428 US Oollar

_enma_k-Krone - 0.1649 US Dolla_

il



Fiuland-Mnrkha 0.2450 US Dollar

France-Franc - 0.2024 US Dollar

_apan-Yen . 0.003671 US Dollar

Netherlands-Fence - 0.2024 US Dollar

Northern Ireland-Pound - 1.7196 US Dollar

Norway-Krone - 0.1884 US Dollar

Poland-21o_7 - 0.0$GZ US Dollac

Poc_usal°Escudo - 0.U2590 US Dollar

Scotland-Pound - 1.7196 US Dollar

!
Swedeno_ona - 0.2253 US Doll_c

5wltzetl_nd-Fcanc - 0_3997 US Dollar i

Unlced Einsdom-Pound - 1.7196 US Dollac

_esc Germ4ny-Mack - 0.42_0 _S Dollar

Completeness and A_curacy of _nfa1_nc_on

it Co_tri_ or _ncerua:_oual Or_ava.=acioQs

_era Researchers _ere Contacted

Argencin_ Luxa_bour S
i._ Au_ralla Notch Aclancic Tre_c F OrEanlzaclon
_i Au_trla Necherlande
i! BelEium New Zealand

_ _ulga_a Norway
,_ Canada Orsanizaciou for Economic Cooperaclon

Czechoslovakia and Developmen_
Denmark Poland
Finland PoccuKal
France _nla

East Germany South Africa
Weac G_r_an_ Spain
Greece Sweden
Hun_ar_ Switzerland
International Civil Avlacion Uniced Kinsdom
O_sanlzacion UnIced Nations

Ireland Yuseslcvia
Ince_clonal Standards Union of Soviet Scclalisc

Orsanizaticn _epublics
Israel

I_aly
Japan



In some of these counCrles we did _oC _ecelve large numbers of

responses° This does noc p_ove ¢oncluslvely th_c little or no research

£s beisg caroled ouc i_ chese ccu_c_es. In so_e cases, we probably never

isenc_fied the proper contacts. However, ic l_ more likely chat a low

response rate is an isdicacion chat in these areas research is noc widespread,

wich one ax_epcion--the USSR, where ic is certain chat research is beisg

_ondu_ced huc no r_sponsa was _orCtlcomlnS _o our i_qulr_es.

While it is i_possible co be sure _f the _ceuracy of the reported

dace, ic is li_ly co be _ccurace because the dat_ vas _sc/y provided by

the resaar=hers _emselves, not second or third hand. There is a wide

variation in the anounc o_ informaCion reported per project. This probably

reflects the varyisg a_uncs of c_e chac researchers h_ available co

respond co our inquiries.

The dollar figures given _or the research efforts should not he

oaken coo literally because they p_!nc an _versimpl_fed picture. The

buying purer of a fixed amount of dollars can vary from country co country

due Co fluccuaclng forei_ exchange races. There are also differences

baC_een cou_cr_.e_ in calculating costs of a project, _or e._nple, i_clusion

of overhead races. The most important f_ccor _hen considering the _ndins

d_Ca is chac lc is available for only a fraction of the reported projects.

This overshadows any ocher quaLifyinS factors. Ic _.s felt chat: because

of _bese facc_cs, che c_cal funding figures underesc_mce che coral coannicced

resources_ buc co an tnlk_c_ degree.
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I_TRODUCT_O_

_rposa of the _porc

_l"ls is ona of idl_ee _eport:s which s-_'_:L¢_ fo_e:L_

nols_ aba_aman_ research errors, ba_ed on an appr_/aal rat'_J.ed

ouc by Infor_Cics Inc for _he O. $. Envir_ucal Protection

Aglncyp 0ff_ce of No_se _acemant and Concz_. as pa_ of

¢hei¢ no_se rasa_rch coordination efforts. The Un£_ed SCaCe8

Envi_E4_al P¢o_ec_io_ _e_cy has _ecous_dcu_ed i_ceraseucF

nolS_ r_a_ch p_nRl_ _ova_inK Chree a_e_: avlacion, su_fa_e

'_ _ansgor_isn. _d m_chln_y and construct/on equipment. I_
i

p_ol_ of _ho panels is Co asse_le a Eo_11 picture of U. S.

FedQE_L_ly-lponsored noise abac4men_ _esearch cecenc17 co_

plecad, in prosrus _ or planned, and provide r_co_ndar.ions for

addiC_oD_l Ce_ea_ch which _bould be pe_foc_ed CO _eac _h_ so_l-q

• mbodied in _h_ ua_ioual noise abaca_nc scrace_y. The three

pan_l ropocCs &re scheduled for ralease in eacly 1978.

The chre8 _opo_cs on research abroad ara CO suppl_-

mlnC the infor_aC:_on provided in the pm_,el report;s by p_ov:Ld:L_S

a b_oad ovs_view o_ the _CeC'OAC].ODal _esearch _ffo_c u_derway

¢D _o_Jl_ ab_Camenc aild conC_ol.



Cate_orization

For this reportl Aircraft Noise Abntemen_ Technology R_se_rchl

the praJeet_ were categorized os follows:

Basic Re_eareh a.d Technology

Propulsion Noise

Rotor Noise

Interior Noise

Airframe Noise

Noise PredieLdon Technology

Atmospheric Propagacion and Ground Effects

Neasurer_ent Methodology

Architectural Studies

A_rcraft Other

Nys£ems Nemo_stratlons, Propulsion Demonstration, and Systems StudiQs

:.[ CTOh*(Subsonlc)

CTOL (Supersonic)

Rotorcraf_/VTOL**

General Avlatlon

* Conventional Take-Off and Landing

** Vertical Take-Off and Landing



DISCUSSION OF FOREIGN UESFatRCH

E_GNITUDE OF RESEARG{ EFFORT

Reported Research h 7 Country

The following number of pl"oJects were reported by country',

United Kingdom 64
Netherlands 26

West Germany 18
Sweden 2
Denmark 2

Canada 2

NorWay 1
Northern Ireland 1

Sponsorship of Research

Even thoush the sponsor was self-ldentifled for only a little

more thnn half of the reported research, it appears that In almost all

countrles I most of the reported research is government sponsored. West

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

i _llat is possibly significant.

_[,' Type of Research
i

i: The type of research was self-identlfled for less than half

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

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

a sisnlfdcant amount of demonstration work and the Netherlands shows a

slgnlfleant level of development work.



Types* of gese.arch b_' Countr},

3anada 1 l

Denmark 2

_e_herlands 1 J.1 3 3 1 "}

_or_hern Ireland i ].

qorway i

_weden I

_l_ed Kingdom 7 i Ii 3 45

los_ Germany 2 1 15

_OTALg ii 13 14 8 79

*As self-reported by investigators who had tile opportunity to classify their
projects using one or more of the ca_egorles lis_ed in tile table.

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

projects were elassdfled as more than one type.

Fund _n S Information

Funding tables are provided on p_ges )7-19. _ley ahow funding by

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

foc each sub-category for the same period.



ANALYSIS OF _SEARC][

BASIC RESEARCII AND TECgNOLOGY

Propulsion Noise

A lnrge amount of research in the _rea of propulslon noi_e concerns

nols_ from _ets, West German r_se_rch_rB are _t_mp_Ing to de_e_niNe

the distribution of sound sources in turbuIent gas Jets and _he basle

mechanisms of Je_ nolsa generation by the ua_ of a newly developed

menaurlng device. Studles in the On,ted Kingdom are at_emptiIl_ t_

1oca_ jec noise aourcesp to de_erm_ forward f_Ight effects on jot

nols_= _nd to d_velop criteria for the deslgn of J_t engine silencer8

based on _he a_ru_ure of Je_ o_ di_f_rl_g _o_etry, Anotller ar_a of

research effort i_ noi_e fro_ f_ns, blower_, and _rb_n_, Can_dlan

research o_for_ ]l_v_ r_duced the noise f_om ro_or/a_tor Interactlon

I in an _xlnl b10w_ by _ag_erlng _he leading edge_ o_ the st_tor v_nes_

They hav_ achieved a nolse reduction o_ _s much as 15 dBA at _he blade

pa_s frequency, Pro._ects i_ Unlted Kingdom and West Germany are addressing

b_c nols_ generating mechan_s_s of du¢_ed f_ns= _urb_ne b10we_sl and

compree_OrSo A large number of research proJ_c_ a_e be_g conducted by

Rolls Royce in _he United Kingdom, They a_e concerned with such topics

_s _he silencing o_ _verted v_loci_y profile co_nnolar j_ta, the study

of _oa_lal J_t _ols_, _e_t_ of a slle_cer nozzle e_eetor syBte_ _nd an

aBs_mon_ o_ In=fllghc _nd stnt_e nolae levels of _n-servi_e en_inee,

The National Gas Turbin_ Establishment in _he Vn_ted Kingdom is also

conduct_n_ a la_e research effort into _ir_raft _ow_rplan_ no_se.

They ar_ concerned _th _he _ha_se_er_le_ of coaxi_1 _et nolse, the



effects o£ Elighc on exhaust noise, the improvement of methods for the

_s_lmacioN of broadband noise and _nt_r_ction tOlle levols of fa_, and

_tud_es of r_ctive Bound absorber propert_B, R_6earcher_ _n the

_e_herl_nds are looking to engine disposition and engine aer0dynamic

de_lg_ for nois_ _educ_on _nd are _temp_lng _o r_duce ground run up

noise _ _e_ n_rcraft by _o_ damping _nd p_o_ect_ve devices. A]_o of

note are p_o_ec£s in _h_ Unl_d Kingdom _hnt ar_ _s_ssing _1_ coBE,

11_ spanj nnd _ff_c_iv_n_m_ o_ retrofl_ hu_h kits _nd ar_ _emp_ng EO

demonstrate _h_ _echnology fo_ qul_ing future engines_ including quiete_

v_rsions of ex_lng e_gin_s,

Rotor No_se

Rep0r_ed research _n _h_s nrea _s confined to _he Uni_od K_ngdom

nnd Wes_ Germany. Projects _n _hu Un_ed Kingdom are _onc_rned wl_h

_he effects of forward speed on _he _mpL_lsiv_ content of helicopter nol_e

and wl_h h_gh spe_d rotor and _il rotor nol_e. We_ German research

deals with de_ig_ing propeller driven a_r_raf_ for no_se redu_ttnn and

wi_h the cle_erminat_on of the _ss_n_l_l p_rame_ers of d_s_urbed flow

from rotors and i_s effects on the radiated no_s_,

In,error Nois_

All of _he r_por_ed r_se_r_h projects in _h_s a_ com_ fro_

Web,land llel_cop_ers L_d. _n the United _ngdom, TIl_y have focussed on

the gearbox ._ the primary source of interior no_se in helicopters. The

_e_earch deal_ with de_erm_ning _he _r_nsm_ss_on p_hs of _nternal

cabin noise in Lynx helicopters from e_cl_at_on _ _ gearbox fee_.



Also, an evaluation is being mode of the noise and vibr_lon transmitted

through acoustically and vibrationally treated and un_rsated helicopter

panels. Various treatments sucb as damping mnLeriols, "lump Wa_l _* concept_,

vibration isolation, eonvention_l soundproofing materials, constrained

and unconstrained layers, arid s_ndwich constructions are b_lng considered.

The effect on interior noise of coating the gearbox with damping material

is also under study,

Airframe Iloise

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

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

uniform noise shielding with the aim of a noise reduction of up to 6 dBg.

The Royal Aircraft Establishment is developing analytical methods for

predicting the effects on noise propagation of noise sb/e/ding by airborne

(
: components, They are also doing wind tunnel model and In-flight research on

wing and flap vortices from VCIO and hockbeed Tri-Star aircraft. The

Institute of Bound and Vibration Research i_ locking into Jet surface inter-

action and the sound causing capacity of the dissipation of turbulence.

West german efforts are directed coward frequencies in ultrasonic

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

the blast of airplane propulsion.

Noise Prediction yechnolo_y

Researchers in the United Riflgdom and the Netherlands are looking

at various aspects of this category. The British are developing rigs to

produce mizing Jet noise with n "minimum of contamination" and designing

scale mdel engine simulators (ejector-powered nacelles) to act

as noise sources for shielding and propagation _es=s. British efforts



are also directed at developlng a modal to predict noise from invlscld

flows and a computer model of _ st_rtlng _et. ffforts in the Netherlands

are underway to develop _ computer mode] that will nld in the development of

zoning a_ound _irports,

A_mosph_ric Prop_R_lon and Ground Effects

Only one project was Identlfied in thls category. It deals wlth

_fforts in the Uni_d Kingdom to _tudy noise propagatlon_ IncllLd_n_

the effects of met_rolo_cal ¢ondltions, ground refl_c_ion nnd

absorption. _nd non-l_near _ffects,

Measurement M_thod_lo_z

Researchers iB many _ountri_s, includln_ Denm_rk_ _he N_tll_rlands,

Northern Ireland, _d _h_ United Kingdom, are settln_ up _asurem_n_

systems to _oni_or noise around alrpor_s of _Ii _ypes_ Interna_ion_],

_econda_yp smallj _nd m_li_ary, _ther r_e_rch I_ D_m_rk is _ttemp_In_

_o r_pl_e the curren_ CNR _e_hod o_ calculatlng _Ir truffle l_oi_

wi_h _ _ys_e_ util_zlng d_A as _ _e_sur_m_nt uni_ _nd considering _|_e

dur_tlon of no_se emissions. Efforts in _he Unlt_d K_ngdom are directed

_oward the dove]opment _nd _es_ing of _n_hoi¢ wind tunnels for

t_s_ng j_ mixing no_s_ _Irf_nme nols_ _nd vortex refraction

_ff_ct_, Bri_i_l_ r_nr_her_ nr_ _iso _t_mptlng to provld_ a

n_tlonnl prlm_ry callb_tlon of stnndard r_f_rei_¢_ mlcrophon_s and

nat_ollal r_f_r_n_ _rvlc_ on n_oustlcal m_nsu_ement_. R_ar_h

in th_ Netherl_nds hop_s to develop s_ndard mo_hods for the

me_sur_m_ of alr_r_f_ noise and _o set up a m_surement ay_e_

on rul_w_ys to aid in their deslgnl pl_e_en_j _d opera_ion.



Arcl]Itectural Studies

_ese_rch _i_ the United Kingdom is looking at the _rb_rlle sound

Insul_tloN Of pan_l_ by _ctlv_ d_mp_n_. TII_ _esults _how m_su_ed

veloclty dampings o_ 40 dBA within _h_ first thr_e or foLLr cycles

of an _mpulsed place. They s_e their work _Ls appllcnble to ulrcrnft

as w_ll as _rame huildlngs. Four projects in thQ Neth_l_nds

sponsored _y _I_ _n_erd_wlop_ental Cotm_Iss_on _or Reduc_n_ ,_Ise

_n Air TrafEic Ro_es d_al wi_h no_se _nsulatlon of realdenc_
!



are also trying to study the acoustical fatigue resistance and response

of titanium in order to _sdess its potential a_ _ structurnl component

in nirplnnes nnd sn_cccraf_. Swedish researcb efforts are _lso directed

toward tbe measurement and compuc_ion of sonic boom carpets [or single

and twin engined propeller aircraft.

SYSTEMS DENONSTRATIONv PROPULSION DEMONSTRATIONI AND SYSTEMS STUDIES

CTOL (Subsonlc)

Reported research in this area came from the Netherlands, West

Germany, and the Dnlt_d Kingdom. A _ajor area o_ concer:l is tb_

modification o_ fligbt procedures in order to reduce noise emissions.

Procedures under study include low power-low drag flight operatlo,s,

reduced flap npproncbes, two svgment appronches, .nd steeper takeoff

and landing flight paths. Also being considered are noise reducing

sti1rtlng procedures, nlgbt time Jet restrlction_, runway nlrerna_lons,

and noise routing of aircraft. These m_tbods are bod,_ assessed on tbe

basis of their noise reducln_ capacltv. £11gbt safety conslderatlo.s.

air traffic control consequences, and operational-economic repercussions.

CTOL(Supersonlc 1

Only one project w,s identlfled in this ares. It deals with

Wes_ Derman resenrcb into the possibilities of sonlc-boom adjusted

designs for supersonic alrcrafc.

i0



Rotorcraft/VTOL

Research in this ca£egory Is _oncerned with flight procedures

for VTOL alrcr_ft that will reduce no_se. Various takeoff and landing

flight paths and atmospheric conditions are belng analyzed in West

_ermany in order to determlnu the siz_ and shap_ of noise scrcenlng

areas arouiLd _ VTOL landlng fleld.

Cener_l Avlat_on

Two projects were reported in th_s category and both ape from

Ehe Netherlands, They are at_emptlng to inventory the sta_e of

general _vlatlon noi6_ abatement technology both at presen_ and in

_he near future t look at th_ regulations _o be set up _n the near

I future, and a_sess the posslbilltles of reducin_ nols_ by noise damping

equipment. They ar_ studying benefits of special Pules of use to

< cover _o_c_rns such as adv_rtisin_ and sport flights I fligh_

_. instructions, and certain noisy types of alrcraf_,

| SL_L4_y

_ grea_ majority of reported research falls in _he area of

Basic Research and T_chnology, Of the to_al 116 _epo_ted proJect_,

_ 103 are in this ca_egorywith onl 7 13 in the S_s_eI_s Demonstrations,

_ Propulslo_ Demons_ra_ion_ and Systems S_udi_s a_a, Within _he Basic

Research and T_chnology area, the lar_es_ r_sear¢|L effor_ appears to

be in the ar_a o_ Propulslon Noise (28 projects). Two o_her categories

wi_h slgnificanc levels of effort are Heasurement _chodology

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

show a much lower level of effort.

II



Of the types of sources considered, general aviation, with two projects,

is receiving the le_t attention, Ro_orcraft and prop,!let driven aircraft are

being studied in 14 projects and tbe majority of the remainder deal

speolflcally witb Jet noise,

Several projects stand out as significant efforts, as showing

sign_ficant results, or as having no U, S, research counterparts; and

therefore deserve a second men_lonlng, A project being carried out by

the Natlonal R_search Council of Canada is .Lookinginto tbe rotor/s_ator

interaction in axial blowers, _]_ey have achieved a noise reduction of

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

the starer vanes. A large effort is underway at Rolls Royce L_d. in tim

United Kingdom, _ey are studying many aspects of Jet noise and _re

utilizing theoretical, experimental, nnd in-flight techniques. The

National Gas Turbine gstablishraent of the United Kingdom also has a

major effort underway co look at aircraft powerplant noise, In the

area of helicopter noise control, Wescland llellcoptersLtd. of the

United Kingdom is carting out runnyprojects. They are concerned with

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

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

tail rotor noise. Another significant Britisb effort is a project by

Hawker Siddeloy Aviation Lid, that is attempting to demonstrate the

realities of airborne noise shielding and is aiming at a 6 dBA reduction,

12



A significant effor_ in West Cermany is being sponsored by _he

German Research Society and is considering the frequency spectrum of

ul_rasonl_ radiation which encounters obs_acleso _1_t8 is an impor_aNt

conslder,tton when wing flaps are being ht_ by the blast of airplane

propulsion exhaust. The Max-Planck Institute in West Germany is

conducting a questtonnair_ survey of all aviation noise-related research

in the Federal Republic of Cermany. Thl_ survey will include an expec_

analyslB of _he general status of German r_search In this area. Th_

Ins_t_uce for Flight Technology oE Darmstadt Technical Institute in

Wcs_ Germany is conducing a study concerned wl_h optimum _ak_off and

landlng flight pn_hs for VTOL planes° They are also ,ttemptlng _o

_ d_erm_ne the necessary shape and size of a nois_ screenLng area around

a VrOL lnndtng field based on the yearly tr,ffic volume and differing

a_mospheric _ondi_tons.

Several projects are being sponsored by _he InterdevelGpmental

Co_a_lsston for Reducing _etse in Air Traffic Rou_es of the N_therlands.

1 They are a_emp_ng _o insulate residences and o_h_r bulld_ngs f_om

alrcraf_ n_se. _ey are esp_ctally _nterested in vent$1_on. _hermal.

_d condensation e_fe_s as _hey apply _o the various noise _nsul_tio|l

_erials.
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SI_RY *Some funding for other years included because

AIRCRAFT NOISE R & D FUNDING project extended longer thnn 1976-1977.
IN _IOUSANU5

1976-1977 Convertod to thousands of U.S. Dollars.

COUNTRY

Basic _sQarch

andTe=hnolo8? g4 56 265 14 30* 726* 1406" 2591" _0of 103

Systems Det_onstratlons j

PropL_is_on Der_ons t zat Io11 s

and Systenm Studies 68 127" 195" 3 of 13

TOTALS 94 56 233 14 30" 726* 533* 2786* 33 of 116



BASIC RESEARUNANE TECHNOLOGY *Som_ funding for other years included becnuse

FUNDING IN _[OUSANDS proJec_B extended longer than 1976-1977.
1976-1977

Conver_d to thousands of U,S. Dollars.

COUNTRY

/ ,° ,o..,. /
PropulsionNoise 94 66* 112" 272* 4 of 28

RotorNoise 338* 433* 771" 3of6

Interior Noise 119" 119. 5 of 5

_/rframe Noise 103 131" 234* 2 of I0

_olse Prediction

rechnolo_7 99 45* 144" 2 of 8

_tmospheri¢

Propasatlon and
_round Effects 0 0 of 1

_asurel_nt_

_hodoloF_' 56 136 14 54* 678* 938* 9 of 17

%rchitectural I
_tudtcs 1 1 ' i of 5

klreraftOther 30 30* 52* 112" 4 of 23

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



SYSTEMS DEMONSTRATIONS. *Some funding for other years included

PP_PULSlON DEMONSTRATION. AND b_caus_ project extended longer _han
SYSTE_ STUDI_ NOISE R & D FUNDING 1976-1977.

IN _IOUSANDS

1976-1977 _nwrted to tholmands of U.S. Dollars.

COUNTRY

/ / o<o
CTOL (Subsonic) 68 68 2 of 7

_TOL (Supersonic) 127" 127" I of I

_oreraf_ (VTDL) O of 3

_neral Avdacion O Of 2

tOTALS 68 127, 195" 3 of 13
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Pr_pldsfon N_i_e
C_nnda

rroJcct Tltlv{

Noieo Reduction tnAxial Blowors

Pe_utm_ng Org_l_l_atton Numc & Addro_s_ Sponsor_n_ Or_aniz_tion Nam0 & Addrcs_
Natlonnl Research Council Canada

Division of H_ystcs
0ttowas Canada R_A OR6

Princ_pal Invost$gator(s): Type of Rc_etlrch Program:

-- Fulld_cnt_l
T.F.W. Embleton -- Devvlopment (Component or 5ystcm)

-- Demon_t_atJnn (E_]l_rtmcntal_ Prutotype_ or
Productio.)

S_art Dnte: Co_ii_le_io_l DaLe: .-- H_u_e_cnt Hothodology
_stl_ated

Yczir Amount

Pr'oJcct Summary: Briefly desc_bc t]l_ lg76 (actual): ($50,000) $_7,140.
gwl_, apprvach, oxpected or _ctual re_L_lt_, _977 (budget): ($50,00Q) $47,140.
report(_) genvratcd and rhc datc(s) of 197_ (forec_st)_($50,O00) $_7,140,
publication.) .........................

Or Tot_] Fundlll_ A_ount:
_s is a te_inatlng project that has dem- .........................
o_strated_ on mode_ scale in the Division CO_IE_TS_
o_ Physlcs_ that the totor/stator lnter_c-
t_ozt no_se Of a_ _ial blower ca_ be reduced etags0rlng _he leading edsc_ of the stator vnnes.
This ca_ be _ch_eved with numerou6 vnrt_tlons of stagger _n _ther th_ axial or c_rcumferent_nl
d_rec_OnSo In most cases the_e is _ swall reduction 1_ mechani¢_l eff_ctency_ 1_ one p_rt£cular
deetgn there is a _argtnal _ncrea_e in efficiency. No_e reductlo_ at the blade passage fre-
quency _s as much _s 15 d_, depending on tho number of vanes, tho_r shape _nd other factors.

One par_tcula_ design of stuto_ vane hav_ng an _x_al _taBger h_s been _elected _or te_t_n_ at
highor shaft _peeds and blade loading in che Dlvi81o. of Hechanlc_l Engineering. This design
was selected _r_mar_ly for ltB co_p_tbiltty with current aero-enBtne design practice a_d was
not expected to provide the op_mu_ blend of noise reduction and mechanical e_flclency, Measure-
ments at several corot speod_ betwee_ 6_00 and 12000 _pm Bho_ that _he fundamental and second

i harmonic of tho blade pa.s_ge £requency are in general reduced _n level by 5 to 10 doclbels
l w_th occasion_l extreme v_lue_ o£ 0 _nd 15 decibels £or particular comb_natton_ of roto_ speedl

r_ss flow and d_rec_ion of _e_sure_ent, These no_ reductions confirm the _ndin_s_ at lower
rotor .peeds, in the Division o£ Physics. The measured .erodynam_c performance of the staggered

! s_tor vanes _s sSm_lac to _hat o_ standard stralght-_dg_d v_nes for most degree_ o_ choking of
the _low. Howeverl the s_alltng pressure_ _or tho staggered vanes are usually a few percent
lower th_n fo_ the standard v_ncs, t/hen these measurements have been fully _nalyzed a report
will be l_sued by the Engine Laboratory o£ Hochanical En_ineering Division.i

m

Transcribed from the original.
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Propulsion Nolse

United Kingdom

ProJcc= Tltle:

Jet Nois_ Control

Pcrformlng OrBal1_zatlon N_me & A_dress; Spon_orln_ Organ£za_ion Name & Ad4_ess:

Dept. of T_aL_[Jor_ T_chnology Sciunce ReRearch Council
Loughborough University of Technology S_a_e _lous_

Loughborougb ]llgh ]Io]horn

Leics, LEll 3'fU London, WCI R 4TA

Prln_ipal lhvesciga_or(s): Type of Re,earth Program:

E. R. Bergstro_ X_._ Fundamental
Dr, M. V, Low,on -- Development (Component or System)

Demonstration (E_per_mental, Prototype, or
Production)

$_ar_ Date: Completlon Da_e: -- Measurement Methodology

duly l, 1973 Estlma_ed ._0=£_.31:I_78

Actual Fund£ng:
Year Amount

Projec_ sum_ac7: (Brlefl F descrlbe the 1976 (a_tual):

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

•epor_(s) generated and _he date(s) oE 1978 (forecast)_

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

O_ErTotal Fu_dln_ Amount: (%19,416) $33,388

Tb_r_i_ o_ _oi_ _ b_ _ _r_r_ ha_b_ _ _r _ _r_ _cer_ _ _

_s_i_ _ _b_ _r_ s_r_c_ _ _he _ _ _ _b_or_i_ _b_ _hicb_ii_

Transcribed from the ocl_inal,
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Propulsion Noise
United Kl.gdom

Project Title:

Noiea Radiated by Ducced Fans

Perfo_In 80rganlzatlon Name & gdd_o_s: Sponsoring Organization Name & Address:

Loughborough gnfv_raity of Technology
Department of Transport Technology

Loughborough
Leicestershire LEI1 3JU
TIn_rnd _ln_flnm
Principal Investigator(s): Type of Research Program:

J. B, Ollerhead

C, E, Whitefield -- Fundamental

-- Development (Component or System)
-- Demons(teflon (Experlmen_al, Prototype, or

Production)

Star_ Date: Complatlon Da_e: -- Measurement Hethodolog y
April 1974 Estlmaced Mnreh )@77

Actual Funding:
Year Amount

Project Summary: (Briefly describe the 1975 (actual):

goals, approach, expected or actual _esults. 1977 (budget):
_eport(s) generated and the date(s) of 1978 (forecast):
publleaclon.) .........................

Or Total Funding A_oun_:(_lO,O00-25,o00) $17,196-
-_- ................... _2_9_0_

CO_I_NTS:

The effects of the cowl on the noise radia_lon of an aircraft fan are being s_udled experlmantally.
The fan, approximately 6m in diameLer, absorbs up to 50kw running at tip speeds up to iBo m/s.
Ic is installed inside a largs anechoic chamber wlth provision to _xhau_t the flow from the chamber,

Hat.wlre anemometers are installed I_ _ha leading _dge of fan blades to measure inlet turbulence.

'ihe rlg Is Instrumented for thruB_ and torqus measurements, Noise measurements will be correlated
i wi_h inle_ eondltlons over a range of fan r.p,m, and thrust.

Transcribed from the original.
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Propulsioo Nolso
Unicod Kingdom

p_o_ccC Title;

Nsi_o Radlntlon by Ro_ocing 81ading

Porfo_mln80rgnnlz_clon N_m_ & Address_ Sponsorln B 0rganlza_1on Nama & Address_

Loughborough Univors_ty of Tochnology Mlnlscry of Dofonco

Loughborough (Natlonol Gas Turblno Establishment)
Lelcs. LELL 3TU

England

Princ_l inv_s_i_acor_ Type o_ Research PrQg_a_

Pco_ec_ Su¢_ar>': (_rleEly describc cha 1976 (actual): (t7908) $13,599
goals, approach, expected _r _ctual results, 1977 (budse_): (_10886) $18,720
report(s) geoeracad and the dn_v(s) of 1978 (forecasc):
publication,) ........................

Or Total Fundln B A=ounc:

CO_TS:

This proJec_ is a continuation of work fun_od by N.G.T.E. since 1973 into baelc noi6e
B_ller_c1n8 mochn_i_ms of rotating machlner_. Th_ o_rllor work Involved an evolu_ion of

ro_atlng ho_-wlre probe6 _ lab tip speodR up _o H i 0.2. For on open rotor, good _groemen_

w_s found b_cweon _heory and experlmen_ for both random and periodic noise componon_.

Th_ _cudy h_ now hoes ex_ended to _ hlghe_ spe0d r_nge by _ho co_ruc_ion of a new stsnd

_o Ces_ _n _ircra£t ducced fnn uni_ _ tlp spoeds up _o M = 0.5. Rot_illg hot-wlre_ nr_

a_in b_n 8 usod Co Invo_tlgn_e b_sic no16_ gonoracion mechoni_ms.
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Prepulslon Nolse

Wes_ Germany

Pro_ect Title_ S_udy of _he Distribution of Sound Sources in Turbulent Gas J_ts

Parfocmlng Organization Nsm_ b Address_ Sponsorln 80r_anlz_cion Name & Address:

Institute for Fluid Heehanlcs of the DFVLR

goettlngen, Bunsenstr. lO

West germany

Principal Investigator(s): TypQ of Research Program:

FundamentalDr. Srosche

-- Developmen_ CComponent or System)
Demonstration {E_p_rlmon_al, Prototype, o_
Production)

_t_rt Date_ Co_ipl_ion Dat_ -- Measureme_ He_hodology
Estimated

Hay I, 1972 Actual Dec. 31. 1976 Fundln_:
Year _ount

Project $u_ary: (Brlefly descrlbc the 1976 (actual):

8oal_, approach, expected or actual rvsults, 1977 (budget):

• oport(s) generated and the da=eCs) of 1978 (forecasg):

publlco=lon,) ............. _,_0_ .....
O._KrTotal Fundln 8 Amount: $111,936

Up to now very little is kno_mabouC the distribution of sound sources in turbulent jets, 0ither
experimentally or theoretical; the project aims at determining ths distribution of sound
sources in infrasound and ultrasound beams by means of a newly developed measuring device,
and _hereby ¢o gain new insights on the mechanism of Jet generation, The measuring device is
also suitable in sound-abatlng nozzle configuration, nozzle flaps, etc.

Publications

grosehe, F. g.. ]]olst, H.; On the Dis_ributlon of Sound Source In_ensi_y In Turbulent
GSs Jet_.

grosehe, F. R.; Jones T. H,; Withold. G.A,; Measurements of the Distribution of Sound
Intensities in Turbulent Jets.

Translated sad _rsnscribed from the original german,
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Propulslon Boise
Wast Germany

Project Tltlez
Noise Formation and Noise Reduction for Turbine ScaRes with
Cool ASr Directed onto the Turbine Guide Blades

Performing Orgal;lZatlon Name & Address,* Sponsoring Organization Name h Address:

The Technical InsTitute for Jet Propulsion German Research Society
and Turbomachin0ry of the Technical Univer-

sity of Aachen
Templergraben 55
_arh_.. _/_flr _.ormnnv

Principal lnventlgator(s): Type of Rusearch Program:

prof, DipX. -Ing. Otto David _ Fundamental
-- Develolnaont [Compononl; or System)

Demollstrath_n (Dxpvrim_ntal. ProLotype, or
l'roduc t ilnl )

Start Date: Completion Da_: -- Neasorealellt NethodoloRy
Estimated

Jan. lp 1976 Actual /'unding:
Yo;ir A_ount

Projecc Summary: (Brle£1y d_ueribe the 1976 (aatlml):
s0als, approach, expected or actual resu]t_ 1977 (budgut):
report(_) generatud and the date(s) of 1978 (forecast):
publJeation.) ..........................

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

COHHESTS:

Within the framework of the research In_ent, the results of the study of noise origin mechanisms

from blowera and compressers are co be applied to the case of use of the turbine with blowing

out of cool air. Ic is the purpose of the plan to det_rmlne design criteria for tim saleetlon
of blowing out of cool air in the ease of cooled turbine stages which contribute to a noise
reduccion of turbines.

Translated and transcribed from the original German.
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i_opul slon lie a ne
Canada

proJ(mtTl_le:

Study of Axlal Flom Fan Aeroacoustlcs

)'crformtng Organization Name & Address_ Sponsorin G Organi;_atlon Name a Address:

fictionalResearch Council ef Canada
Division of Hechanical Engineering In-house research
OttawaI Canada

l_r_ncdpal Investigator(s): Type of Research Program:

X Fundamental
O. Krishnappa

__ Development (ComI1onontor System)
Demonstration (Experlmental,Prototype, er
Production)

Start Date: Completion Ilate" Heasurement Nethodology
Dstimated _glB

_g73 Actual Fu.dlng:
Year Amount

Project Summary: (Briefly describe the 1976 (actual): ] man year
goals, approach, expected or actual results, 1977 (budget): { man year
report(s) gm_orated and the date(s) o_ 197B (forecast): } man year
publication,) .........................

Or Total Fundlnc Amount:

COMMENTS:

Basic research is being carried out to establishthe relative importanceof the rotor b_ade row
and starerbIade ro_ on fan noise generation. Some measurements on the effect of stator blade

' number and spacing on the In-ductnoise signatureswere completed and the resultsare published
in Reference]. Far field noise on dlfFerentstarer blade configurationwere alsorecently
_easured and the results will be reported in a later publication.

The concept of stepped sbator blades was recently tested both for aerodynamicperformanceand
boise reduction, The test results demonstratethat the stepped statorblades has considerable
merit with respect to noise reductionwith some loss in aerodynamic performance,

REFERENCES

l. G, Krlshnappe Fan Aeroacoustlcs. the Effect of Starer
Blade Number and 5paclng on In-Duct

: Noise Signatures
Progress in Aeronautics,gal. 44, 1976

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

Thrust Fan
under publication as an AIAA paper
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Propulsion Noise
Netherlands

Pro_ect Title'
Study of the Possibilities of Avlocion-Teehnlcal Innovations to Reduce th=
Noise Emission of Aircraft

Performing 0rg_niz_tlon H_mc g AddrcB_: Spon_orlng Org_ni_ation Ram_ & Address_

Deparcment of Economics Interdepartmental Cor_issloi_ for Reducing Noi_e
Amsterdam, Retherl_nds over A_r Trafflc Routes

Rrlnclp_1 Inves_Ig_tor(_); Type of ReHe_rch P_oRrom:

.-/L Fund_ment_l
--/L D_vc_lopmen_ (Co_poneT_ or Ryst_m)

D_monR_rNtJi_I1 (E_]Jurl_eNt_l I ]_oLOCype I or
Productlou)

Rc_rt D_te_ Co_illletlon D_C_: -- He_urez_enc Hetho_ology
Rstlm_ed

1975 eet, Ac_u_l Funding:
Y_l__r Amount

Project Rum_ry: (Briefly du_cr_b_ _h_ 1976 (ac_un]):
_o_is, _pproech, expected o_ _ctu_1 results, 1977 (bud_e_):
report(s) generated _nd the d_te(s) of 1978 Cforuc_t):
publJcaclon,) .........................

O_r Tot_l Funding A_ount:

Fundamentallyt we are dealing here with the possibilities with the use of quleL-englne technology

by meen_ of _onflguration optimlz_tlon (especially with r_g_rd to englne di_posltlon) _nd _ero-

dynamic d_algn to _r_ive at _ _In_u_ nols_ production w_th possible _uture _Irc_ft dealgns of
the nation_1 _Ircr_ft industry, Adoption of the results should eventu_lly t_ke lll_ce in _ l_cer

stare wlth_n the framework of _ dewlopmental project in the nre_ of style technology.

Translated and transcribed from the orlRin_l Dutch,
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Propulsion Nolso

United Kingdom

Project Title:
Prelfminnr y Study of _ll_ Forward Sp_ed Effects
of Turbomnehlnery ToneA

Performing Orgnnizacion Name & Address: Sponsoring Organ_zation N_me & Address_

British Aircraft Corporation Ltd."
Commercial AtrcrnlL Division
grooklands goad

N_ybridge

Surrey KT13 DgP, United Kingdom
Principal Invos_dgacor(s)_ TFpQ of Research Program:

P. R. Keacsey, H. S. LnngIey Fundamental

-- Development (componen_ or gFs_em)
Demonstration (Expe_lme_l_ Froto_ype_ oY
Production)

gtar_ Da_e_ Comple_on D_e: -- He_surem_n_ Hethodology
Es_imated

Actual Funding_
Yenr Amount

Pro_e_t Suna_aryt (Briefly describe _ho 1976 (_c_unl) t
goals, approach, expected or ne_ual results, 1977 (budge_):
report(s) generated and _he drive(s) of Z978 (forecast):
pub£1caclon.) .........................

Or To_nl Funding Amount:

COMN_:NTSt

In n recent study of a£rfrnmo noise, level flyover ac various engine powers were recorded,

At I/3°ectave frequencies nbove I kgz tlm turbomnchlnery _ones domlnntod the tocol npectra.
When these l/3-oetnve levels were compnred with the ground running mensuremants _ _Imilnr

power se_i_gs a_d ¢ocrec_ed to _ho same distance, v_ry poor agreement W_O obtained, i_

i_ proposed co s_udy the narrow bnnd-levols of each _ono and i_s hnrmonics infllght _nd

s_n_dcally wi_h a vlew co the dcterminatlon of _he forwnrd _pe_d eifecc,
I_ i_ hoped _hnt this prellmlnar y s_udy w111 lead _o u further mere de_ni1_d research
progr_e.

Transcrlbod from the original.
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Propulsion Nolse

United K£ngdom

project _ttle_

Alrcraf_ Engine Noise

Pe---_forlntng OrganizaLion Nam_ & Address: Spollsorln_ O_ganizat_on zlame & AddresS:

bnLLs-n0Ycg LTD,, H. 11. GOVE._,_ MOD (PE)

D_RBY,
H:GLA_ D

_;rlnclpal Inves_|gntor(s): Type of bosearch ProGram:

Fund_me,tal

t_r. A. ],_,'_ar_ll __ Development (Compo1_ent or Systelo)

.__ Demonstration (Experlm=ntal, Prototype, or
Production)

_t-t'--6atc: I"_'1_Imated_Cumpl_t_nDate: -- Neasur('ment MeThodology

/ Actual '' Fundln_ : _°_un _/YK!a_" ' Amoun_

/prOj_c_ Summary: (grlefly describe the _ (acLual):

:ozlls, approach, expoc£ed or actual results, 1977 (budget):

Or Total F_ndzng _ount:

In oe-operat_on v_th N,'EC_'Aan experimental progr_m_.e ha_ been conducted

o_ the sil_nclng effe_t_ of tnverbed velocity profile co_n_ jeta. Thi_

programme ha_ given considerable insight into the mariner in _hlch such _ilenclng
i_ achieved an_ _o far _ugge_t_ th_ likely benefit_ are small.

AZAA pA_ER 77-I_63 "The Noise Ch_.-acbe_isLics of Inverted Velocity
Profile Co_nnuler Jet_"

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

To pre_enteg at the /*th _ t,ero-acoustic

Spoc_aliet_ conference Atlanta Georgia in

October, 1977
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Propulslnn Noise
Unlted Kingdom

Projec= Title;

Aircraft Engine Noise

_-cr/orm|[ig OrganlzQt_on Name & Address: Sponsoring Organlzatlon Na_le & Address:

ROLL_-ROYCE LTD., H. hl. GOVE_NI._;T I,:0D(PE)

DEP_Y,
_IGLYZD

[rlnclpal Investigator(s); Type of Research Program:

_, A. _A_ILL .,_ Fundamental-- Development (CompoTlent or System)

-- Damonstra_lon (Experimental. Prototype, or
Productlo.)

_art Date: -- Mcasorelnent Methodology

Fundlug!

• Year

ii:oject Summary: (grlefly delcrlbe _he 197g (actuall:

_als, approach, e_pected or actual results, 1977 (budget):
:eport(a) generated and the date(n) of 1978 (forecas_):
,ubllcatlon.) .............

O___rTotal Fundlng1_mount:

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

In co-oporatlon _Tith tho Nat$onal Gas Turbine Establishment a fundamental programme
of twts of co_xlal jc_ noi_e is being carrica out (_ IIGTE Fy_tock, Hanb_, Fa_land)

to axtond tho rangy of velonltles (_ 1200fp_) an_ _c_le (3.4" di_. prim.) of

aw_lablo data. This programmeln total i_ also intended to provi_v a bettcr
undors_an_Ln_ of coaxiv/ Jet noisy.
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Propulsion Noise
United Kingdom

Project Tl_le_

Jet Noi80 Source Loearlon

P'erfocmlng Organization Name & Address: Sponsoring Ocganlza_ion Name & Address:

Southampton University
Ins_l_ut_ of Soond & Vibration gesenrch

Southampton gO9 5NIl
Untied Kingdom

P_n_ip_l Inv_cig_torC_ TFPe of Researcll Progr_

Fundamental
_ _ _l_gg

_¢ti_n_

_r A_o_

Project Summary: (Briegly de_cctbe the : 1876 (actual):
goals, appcoach, expected or actual results, 1977 (budge_):
tepor_(s) generated and tha date(a) o£ 1978 (forecast):
publlca_lon.) .........................

O._r To_al Funding Amoan_:

COHHE_TS:

Pubilca_tons
"Soucce location on _heRB-211 engine." S. Glegg and H. J. Fisher 1976 Unlversl_y ot Southampton.

ISVg Con_rac_ Report No. 76/3.
: "Developments and applications of polar corrola_ton." S. G1egg 1976 University of Southampton.

ISVR Contract Report No. 76/30,

"JOt noise source location: the Polar Correlation Technique," H, J. Fisher, H, Harper Bourne
and S. Glegg 1977 Journal of Sound and Vlgra_inn 51. 23-g4.

Transcribed fcom the original.
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Propulsion Noise

United KinRdom
Project Title:

Performing Organization Name & Address: Sponeoring Organization Name & Address:

Royal Alrcraft Establishment

Parnborough

Nampahire 001_ gTD

, United Kingdom

Principal Investigator(s); Type of Research ProEcam:

J_ M_gle -- F_ndamsntal
-- Development (Component o_ System)

-- Demonstcation (Experimental, P_ototype, or
Production)

Start Date: Completlon Date: -- Measurement Methodology
Estlmated

ActuaZ Funding: '

Year Amount
- P'roJect Summary: (Eclefly describe the 1976 (actual):

goals, approach, expected o_ actual results, 1977 (budget):

ceport(s) generated and the date(s) of 1979 (forecast):
publication,) .........................

Or TotaZ Funding Amount_

cemeNTS :

Tests on the influence of angle of incidence between a jet and an external stream on the
productlon of Jet noise have shown that n measurable interaction, creatlng additional noise,

exists and could be i_po_tant i_ the underst_ndlng of Jet noise mechanisms end In the

cor_ectlolt from static to forward speed condltions.

Reference

J. B, W. Edwards "Measurements of the nolee of a Jet at incidence to a freaatream,"
J. McKi_ RAE Technica£ Memorandum Aero 1705 ARC 37222 (Jan. 77).

i Transcribed from the or$glnal,
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PropuJalon NolBe
UnltCdKSngdom

_roJcc_ T_tla_
Aircraft Englne Noise

_cl'f_rm_llgOrgao|zat_on Nam_ & Address: Sl}Onl;orJn_Ot'_aolza_loulla11Jc& Addl'e_:

ROLLS-R0¥CELTD,, H. I_.GOVE_:I_IT F.0D(PE)
DERby,
I_IGLA_ID.

irinetpal Illves_i_tor(s): Type of R_carch Pru_r_:

Mr. W. S_,_T]I -- Fundamental
--. Developmen_ (Componentor Syotem)
.__ Demonstration (Zxp_rlm_ntal, Prototype, or

Production)
_tar_ Date: CompletJo ' )a_e: -- Measureme.t H(!_hodology

_ Actual -- " Fundtl,g: _oun_

Year /U_oun_
i'J0Je=_ Sut_.mry: (_rlofly describe the 1926 (actual):
_zale, approach, expected or hctual resulta, 19_? (budget):

,ubllcat:ion,)

COt_IE_NTS:

. In oo-operation v,_th _ouglas Air_raft Company D_mi_ed, of Lon6 Beach t California,
an inv_i_ation haa boen mado of _he perf_rmanco s both _io _.n_ in_li_h_ on _bo
"Spinnin6 I_g" model _et f_ci_i_y, of a ail_nc_r nozzle e_eoto_ _y_tem. The_e
t_a have _hown _hat such devices are ef_e_ttve tnfli_ht.
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Propu] SlOB Nolso
United Kingdom

Project" TItle_

Aircraft Powerplaut Noise Rossarcb

Perform[n_ Or_a_l|zat_olt Nam_ & Address: SIloBsorJng Ors_;tizatloi__;_m_ & Address:

IT_tlcn_i,Gas Turb£no Establishment

Pyestook
Farnbozougtl, Sampshlre GU14 OL5

United Kingdom

I'r£nciIJ,_lInvestigator(s): Type of R_scaroh ProBcam:

0_, ',7D B_yoo_ D L M_rtlo'n
.-Z. Fundamental
-- Development (Component or System)

-- D_onstzatiull (Experimental, Prototype, or
Production)

Start Dat_: Com_*letlon D_te: _Ioasur_ment _Iothodology
Estlmatcd

Actual _'undin_:

Ye_nr Amount

F'_oJect Summary: (_,rie_ly d_,crlb_ th_ 1976 (actual):
_oals, _pproach, e_pect_d or actual r_sults 1977 (budB_t):

_o_ort(s) _en_ra_ed and the date(s) of 1978 (forecast):
•publication. )

Or To_1 Fundi_ f_q_ount_

CO_F_ NT5

Ro_rch i_ c_Ibred in tb_ Anoobode _d Abo_rb_ f_oi_itls_ o_ _bo _:o_ _st f_i_ity_° _n

_ho _nochoic _'m'Cili_ _ro_'_o_ _f _._eh lnvolv_ olo_o co_h_t_en with in_un_ry or."

r_ o_ turb_ ii_d exb_ .Jot'J° Th_ _h_r_tori_t_ of _xl_l j_ _ _v_ b_

o_i_ e._o_iv_ly_ a_d _o res_lt_ _ '.bizreo_h h_iv_ boon _oIl_ribu_d to bho _ A_

_Ioi_ _ub-oo_lt_o_° _ork oI_th_ u_o eT oo_flo_i_ stre_ to si_ul_te the off_o_ o_ flt_ht

b_ _ho_n that th_ m_bod l_ v_lid at rel_bdv_ly _m_ll rntio_ _f o_t_ bo _nn_ sbr_

diameter. A paper _,illbe delivered to the A_;_ Conference October 1977 on this subject.

Studios of the offset of fllght on or_sust =ioiuo2 hnva been n principal actlvlt_, and the

offoc_ of flight on intern_lly-genor:=tcd noise r_di_tod from the o:ch_u3_ dust boo b0on

measured and GOOd _groemon_ with _hoory h_s been demonstrated4, The nffoot of fligh_ on

shooh-_ssooi_tod noise in Jots has also boon ms,outed _nd the _ooult_ will he publlshod at
the _IkA Aero-aoeu_tlos conference October 1977.

Tests on wz'ious model funs have boon r_n in oollahor_tio0 with Rol!s-Royoe to improv'_ method=

of estim_tin_ broadband noise _nd interaction tone levels_. A method of eliminating u_lw_r.ted

tones arisln_ from inflow distortions on toots on _ta_io engined nnd rigs u_ing a honoyco--b
sorocn'hss shown good z,_sults. Those will be _ic subject of a pallor _t the A]AA confer'once

0..-_obor 1977.

Teats to me,sure the proportles of reactive sound absorbars :_rsrun in the Absorber fso_lity!
one series of toots _'_s n joint _c;ivity ;:lib the Booln_ Ccmpar_ 6 A n:o_hod of me-.otL_l_

di._eot!y the local h_h_viour of !inor_ h_o beer_ dovolo._od, and hns been u_od in rosonroh on

_he effect of high sound level end airflow on the impedanca of silencer elements.

Pul.,llo_tiono (sos separate _hoot)
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I The dozisn_ oon_%ruoticnund oco.-rationof the noioo %03% fsoil!_y ,Ltth.-.
_tlon_! Gas Turbine R_tablish:l_nt
D L _rtlaw_ J l:II_:;_iIl_jR L _-"ookin_,A S _onnody
AeronnutioalJourn_l of the Royal Aercn_utlcal8celery, J._nu_r2 _976

2 The p_ed!otion of f1_jht off_ot'_on Jot noloo
B J 0oo'.-/n_
AI_ Pa!:er]|o76-555, JUly 1976

3 A study of fuctors affecting the broadban_noioo of high speed fan._
R B 0in_er, D R Newby
A_AAP:por _o 76-567,JLdy 1976

4 T_o radiation of planc-_mvo duo_ noise from a _ot ex.haust__ntica!ly and
in flight
R A Pinker, W D _ryoo
AIAA Paper No 76-581, July 1976

5 Engine noise - a look ahead
M Oo:c, R R }lichen
Aeronautiool Jo_/iml of the Royal Aoronautloal Society, _:ovembor1976

6 _porim_.n_al verificationof a flnito l_rcth ¢unlnc _oncopt for aoountlo

lining douignJ P UI_h (Rooln,_),I R _rioo
Journal of Sound & Vibration,Vol 49_ I;o3, D_oombev 1976
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Propul_tnn Nn_=,_=
United Klnsdom

h'o3uc_ ",'itle:
Aircraft Engine Noise

'e:'£or._ingOrganlza_ion Name & Address: Sponsori:_gOrganlzatJ.u _:ame6 ^d_Tre_s:

ROLLS-ROYCE ]L M. CO%'_.;_II._{THOD (PE)
DERBY

'rincipal lnves_igatoc(s): Type of Research Program:

D_',B. Stratford _ Fundamental-- Development (Componeng or System)
-- Delnons_ration (l_xpertm_n_al, Prototype, or

-- .. i ,_- Production)

:tarL Date:_, I Compl_e_i'b_:gate: Heat_urement lle_hodology
Funding:

Year Amoun_
'rdject Sulmaary: (Briefly describe the 1976 (actual):
:_alsj npproncl h expuetcd or actual resultn_ 1977 (budBet):

',q_ort:(S) generated and tits date(c) o_ 197S (forecast)t//,ublteatlon. )

Or Total _'un_dtng Amount

CO_R_DTS:•

Some inve_tl£ations have been carried out on P_n bu=z-aaw noise an8 resulto_
_n better understanding o_tho underlyingsource and propaDation_ leaEing to
a mo_e precise control teohniquo to reduce selected on_ine or_er_.

AIAA PAPER 77-13_3 "A _e. Look at the Generation o£ Du=z-sa_ Bei_e"
by _. S. Stratford a_d D. R° Ne_by
To be presented at the 1_thAZAA _ero-aeou_tic
SpecialistsConference at _tla_t_ Georgia in
Oct oter_ 1977
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Prop, Zslan Na_se
Unltud Kingdom

_rnJecc 7'_cl_:. "

Aircraft Engine Noise

'er£ormin_anlzptlon Name fiAddcess: $pon._orln80r_m_iza_lo, l_amo f Addre_s:

D_f,
_GLAND.

'rtncipal _nva_ator(s): Type of Research Pcograr_:

Fundamental

J. Chapman -- Develop=eat (Co.pokiest or Sy_e_)

.X Dnmons_riJclon (Experimental, PretoWpo , or

i_:art ? I l'roduc_ton)
Da_e: Co_pletteg54)age: tleasuremont Hethodol ogy

/_s_matod

_/_ Actual FundlnglYear _feOUgl_

'rbJa?t Su;_aary: (griefly denerttu the 1976 (aagual): "-_
;nnls, _pprunch, expected or actual r_a._ta 1977 (budge_); _/

I,por_(_) generated and tile date(u) of 1978 (forecast): /

.ublica t dtl_, ) O-r'T ...... _" ...............-- o_a] Fundlffg At_ount:

;o; jj ....................

' L

A ge_¢ 9pograr_e vxtcndin_ the _ange of data from model turbines a_d
investdgating the effec_s of vane numbers and b]adc/v_ne spacings
on noise has been c_rried but in the anechoi_ facility at NGTE Pye_toc_..

The analysis of this data is giving rise to more aephlstlcated design r_les for

quiet turbi_oa.
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Propulsion Noise
West Germany

Project Title:

Reduction of Propulsion IIoise

Performing Organization Name & Address: Sponsoring Orsanlzatdon NaMe b Address:

German-French Research Institute
St. Louis (ISL)
Rue de L'Industrie 12, Well am Rhein
Wes_ Germany

Prineip_l Investdgator(s)_ Type of Research Program;

Fundamental

Dr. Sudi Schall ---- Sevelop_lcn_ (Component or System)
-- Demoa_tratinn (Experimental, Prototype, or

Produc_ioLi)

l Star_Jan. 1,Date:1972 C°nJl_]_tl°nActualEStimatedDaLc: ....--Year Measurement Funding:Meth°d°]°gYAmount
i Project Summary_ (Briefly describe _he 1976 (actual):

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

I publication.) .........................

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

CO_ENTS:

)i Study to reduce the noise of a Jet, Study concerning the mechanism of noise origin with cold
:_ and hot free Jets with _he purpose of reducing Jet noise of an airplane or other free Jet

equdpmen_ (e,g. welding torch), Theoretical and experimental works on free jets reduced in
6tze according to model, Studies on the propagation of noise of high intensity, Use of rapid,
raeasuring methods not disturbing the Jets (laser anemometry, etc,),

Translated and transcribed from the original German.
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Propulslon Nolso
Abbcevla_ed L1sclngs

Netherlands° S_udy Into the Possibilities and Consequences of

Nolse-Dampln U and Pro_ecclve Devl=es for Ground Run-up. Alr Trafflo
Servlce, Amsterdam, N_ther]and_, gponsor: Interdep_rtmenCal

Comml_slon £or Reductlon of Nolse Ovec Alr Trafflc Route_° Type:

Demonstcatlon. 1976 e_. The pucpose of thls study le to come up
with uBeable _01u_on_ in co_Icreto problem si_u_cions (for exnmple_

Schlphol) In l£mlclng tile notre of _e_ alrccnf_ and atcplane motors.

Prlmarlly, a_tenclon _hould be p_Id _o sulu_Ions applJed in other
sl_ua_ions _c home and abroad.

United Kln_dom, Alrer_f_ Engine _ol_e. Roll_-Royce L_d., Derby,

England, _ponBoc: II° }_, Government HOD _PE), Mr. A. Syed. Type_

De_ons_ratLon. No_sc source |ocatlon is beln_ nppil_d to In serv£_e

engines _o re-deflne Je_ and coco no_e level_ and a_l_ wlth
ex_r_pola_lon _o f_rfleld.

UnSted Kingdom, Alr_raft Engine Noi_o. goll_-Royce Lid,, Derby.
England. J_. M. Covernmen_ _D (PE). Mr. V. Uzewczyk, M_. R. IIealey.

Type_ D_mon_n_1on. F11_h_ _nd _at_c Jet nols_ _e_smen_ nre

beSng Cnrr_ed out on _everal In servlce englnes. (RB211, N45H. _pey

and Vlpe_,) covering e_ec_s on both scr_Ighc Jec _nd h_h by-pa_
_tlo _ypes.

United Kingdom, Turbulence Mea_urement_ in Connection _Ith Jet go_se

Sourc_ Location _ork. Southampton Unlver_Icy, Instl_u_e of _ound &

Vibration ge_ea_ch. Southampton S09 _Nfl, Unl_ed Kingdom. B. Ed_a_dB.

UnlCed Kingdom. Forward FII_]I_ E£f_ct_ on Jet No_se (Co-operaclve

Work with L_ckl_eed-Geo_in Company). _ou_hamp_on Unlver_Ity,
Ins_l_u_e o_ Sound & Vlhra_ion Rese_rc_l, S0uthamp_on SO9 5HH,

United Kingdom. C, L. Morley. Publlc_t_on: "Effect_ o_ forward
vel_cl_y on Cucbulen_ Jet mlx_ng noise," If. E. Plumblee (Edltor)
197_ NASA CR-2702.

Unl_ed Kingdom. Retrofl_-Air_rnft. g, K, Nolle Advl_ory Counc11.

Londont Unl_d Kingdom. Assessment of _he evldenc0 _v_llable on _he

¢os_ o_ flt_lng hu_h-kl_u, the llkel F rem_Inln_ llfe span of _he
a_raf_ involv_d, _nd _]le benefit _n ter_ of reduced nol_e e_is_lon.

Unl_ed Klngdom. Re_earch on quletln U En_Ines _nd _ir Fr_m_.
Royal A_reraft Establlshmen_, N_tlonal Gas Turbine Es_abll_h_ent,

Far.borough, H_psh_ce_ United _ingdc_. Thos_ pro_cam_ ar_ al_d _c

dem_n_ra_ing t_e _eehnology whleh could be applied _o fn_ure

englnes, Including qulo_ec verslons of the M4SH and RB-211 engines.
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Propulsion Noise

AbbrEviated Llst£ngs

United Kingdom. The Role of Flow-Acoustlc Interactlon Effects in JQt

Nolso° gQu_hnmp_on Unlverg_y. Insti_u_ of Sound & V1bratlon R_Bearch,

gou_gnmpton S09 5Nil, United Kingdom. _I. J. Fisher. C. L. Morley,
V, H, Szewczyk.

Wes_ Germany. S_ud__ nnd Reduction of Noise Cenerntlon bF gn_Ine

Co_mponentR Chnir for F11ghc Propulalon of Munich, T_ch. UnIv.,
Munich 2, Arclsscr. 21, W_sc _ermany. Dr. Dittrlch. dunuary Z, 1972-

December 31, 1977. Comparison of _h_ vnrlo_s individual noise

generntlng mechnnls_s. Boundary layer nols_s, fllght _ochnolagy,

ov_rl_nd express _r_nspo_tlon t_chn_logy.

Ne_ Germany. Re6e_rch on Noise Gon_r_tlon by Encased Propel1_r_

n_ a Function oE their Design Parameters. In_citu_ _or Je_
Propulslo_ a_d Turbo Hachl_eryp A_ch_ll, Templ_ryr_bc_ 55, We_ G_rmnny.

Pro_. D_p_. - Eng. Otto David.
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BASIC RESEARCll AffD T_CIINOLOGY

' _OTOR NOISE

See Also P.g_s:
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RoLor IIo Is_!

United Kingdom

:'_oJect Title:

Thooretteal StudLas and High Speed Flight Tes_

yoL'formin_ Organiza_ion Nam_ & Address: $pon,_:oring Or_mtzatlon t_amc & Address:
W_stiand ltelicop_ers Limited
Y¢ovll

Somerset BA 20 2YB MINIS'J_IYOP DEFEI_CE (PE)

Unft;ed Kingdom

Prin_ip,ll invostigaror(_): Type of Research l'rograr.=:

Fundamen =a]
J. W. LEV_TON

-- llovedopmenL (Cm:iponent or System)

-- Dotnonctratlon (_xperim_n_al, Prototype, or
,,-- l'raductton)

Actual . '

5_art Pa_e: Conlp]e_loll DaL_: -- Hoasure1_nn_ Hc_hodology
I{s_ima_ed 14AY7_

F£_. 76 Fu.ldlug:

__ Year Amo_a_.
,'roJeci" Sulnmav_: (BrSefly describe the 1976 (actual):

:_o_]a, approach, expected or actual r_su_tu. 1977 (hudDoi:):
report(s) getl_rate(Iand the dace(s) of 1978 (forecast):
;publication.) - - - ......................

Or Total Fuuding Amount:: (_56,280) _62,387
_o dotormitm the offeat of forwaz_ speed ..........................

on the i_pu]aivo noise content of a COHHI_I_fS:
holi_,opter by both ths0retlcal and

exporit_o_ta] o_;udibs. _llo motJvar,_oa

hahJpd the s_ud_ llos in the fa_t that very littl_ la known o_bhor experimentally o_
tbeoratlcally abotlt forwllvd flight effects. Tileavailable experimental data suggests t*_a_

hedicopter noise rises with fo1"_aml speed, the rise beinc partielllar_y stoop at hi,her

speeds. _n a milit_r_ c0ntiJxt this increase in noi"_o implies as increase in deto_tabilit_,
whilst _n the civil context it m_y load to an undesil,able ]imiiatlon on _ruiso speed _n
noise _onai_ivo areas.
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Rotor Noise
UnitEd Kingdom

l'roJ ec C 'Ilcla :

Ilellcopter Noise Control

_rfo_fllill 00rKan_¢_Iu_ N_l.e _ Address= EpoIl_OTJn_ Or_[11zaClo_) N_T_O & AddL+os_
_STLAND }_51COPTERS LIMITED
Y_0VIL

SOMERSET. BA 202 YB H.o,D.fPE)
UNITED KINGDOM

Principal Inves_ioator(s): Type of Research ProGram:

X Fundamental
J. LEVERTON X DevelDllment (Component or System)--°

Demunstrnt_on (Experimental, Pro_oLypa, or
Product|o.)

Star_ Date: Com;,lo_ton Data: ..X Measurement He_hodology
EsTimated

Actual Funding:
Year Amount

ProJoc_ Suli,mnL'y: (llrleflydescribe _h_ 1976 (+tc_iml): (£80j-_o_- $137,568.

_oals, approach, e_.pected or actual rosultn. 1977 (budget): (£80,000) _137,568.

reporT(s) generated and the date(s) o£ 1978 (forecast): (£80jOOO) $137,568.
publlcat ton. ) .........................

Or Total Funding A._.oult_ :
A serles of projects are in .........................
D_ooess on aspects of helicopter CO,_IENTS:
noise control Onder bohh MoD and

internal funding. Areas of

special interest include

High Speed Rotor Noise

Tail Rotor Noise

Subjective Response to Helicoptsr Noise

Internal Noise Control

Gear Noise
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Ro=or Noise

West Germany

Project Title:

Noise Reduction in Propulsion of Propeller Driven Alrplanes

Performing Orgoniz_clon Namo & Address: Sponsoring Organization Name & Address:

Dornler Corp. Federal glghway Htnlscry

Frfedrichsha£en, Pos_ Fach 317 (Swiss) Confederate Air Office

West Germany Flight Equipment Section

Principal lnv_sclgator(s): Type of Research Program:

Peter Barrels

___ Fundamental

-- Developmen= (Component or SystQm)

-- DemoNstrac_nn (Experimencal, Prototype, ar
Production)

StarCNov,l,Dace:1973 Co_,pletionAc=ualEStlmatedDat_:Dec.311 1976 -- MeasurementFundlng:Me=hodo]ogy

,Year An_oun=
Pro_ect Su_=ar7: (Briefly de_crlbc the 1976 (actual):

goals, approach, e_pec=ed or actual results, 1977 (budge=):
report(s) genera=¢d and the dace(s) of 1978 (forecas=):

publics=ion.) ............ .-([,OS_,_bM) .....
Or Total Fundlns Amount. 433 3_8T-............ $-_,_-........

Side-by-side with _he limited noise abatement in existing planes of commercial aviation, it is
the aim of this project _o develop knowledge which will _,ake it possible to hold down noise
emission In propeller planes as much as possible by guiding their constcuction right from the
earliest deslsn stage. In addition to the study of pcopeller uoise_ centering on measured
output of IO0-SO0 p,s., computational and experimental studies are also carried out on _xhaus_
NoiBe ahaEement*

Transcribed from _he orlg[nal German.

49



Rotor NOiSe

Unlced Kingdom

Project Title:

Per_orming Organlza_ion Name & Address: Sponsoring OrgantzaMlon Name & Address:

Royal Aircraft Establishment

Farnborough
Uampshlre GUI_ 6TD

United Kingdom

Principal Invesciga¢or(_): Type of Research Program:

J. Willlams Fundamental

-- Development (Co_ponen_ or System)
-- Demo_scracion (Experimencal, Prototype, or

Production)

S_art Date: Completion DaG¢: -- Heasuremen_ Methodology
Estimated

Actual Funding:
Year Amoun_

Project Summary: (gr_efly deacrlbe the 1976 (actu_l):
goal_, approach, expected or actu_l results, 1977 (budsoc):
report(s) generated and the daceC_) of 1978 (forecast):
publi_aclon.) .........................

O__rTotal Funding Amount:

cemeNTS:

partlelpation in UK dlscosslono on aircraf= noise certiflcatlon now relates primarily
to appraisals of the In_oractlon botweea alrf_eId-porformance charac_orls_Ics and noise-

cerclflcaclon procedures for fixed-wlng aLrc_ft, of accopLable nolse-certlflca_|on technlques

for h_licop_eru, and oE economic penalltloa £or _echn_calIy feasible noise reductions below

exl_ing ICAO requlremen_s. Work has s_arted on evaluaClng _he influence of operational
: procedures on hellcoptor noise, _oguther wILh scudles of Lhe main and tall nolso-genero_ion

pro_BBeS*

Transcribed £rom _he original,
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Rotor Nols_

West Gorm0ny

I Project Title:

i Relation between the Noise Generated by Rotors and theDefined Dlsturbance in the Alr Flow,

Perfor0dn8 UrBanization Bamo & Address: Sponsoring Organization Name _ Addross_

_le Faculty for Aeronautical and Space

Studies of the Technical University of Aachenl

Templergrahen 55

We_t Ger_n y

Principal Investigator(a): Type of Research Program:

Prof. Dr,-Ing, Dieter Geropp --- Fundameutal
-- Dev{_iopment (Conponent or System)
.-- [)omons_ratlen (Exper_[nuntal, ProLotype, or

Product Jon)

Start Date:1976 Compl_tionEstimatedDate:D_.31. lq77 -- Heasurement Methodology
Jan. l, Actual Funding:

Year Amount

I'roJect Summary: (briefly describe the 1976 (actual):
goals, approach, expected or actual re_ulcsb 1977 (budBet):
report(s) generated and the date(s) of 1978 (forecast):
publ_eation. ) ..........................

Or Total Fundhlg Amount:

CO_LqENTS:

Plan: Dependence of noise generation due to rotary engines on defined disturbances in air flow,
The purpose of the planned studies Is to determine the e_sential parameters of dlaturbed flow
and of rotors on the radiated noise, They are to proceed on the ba01s of the noise source, and
this is to be studied in detail. Thls _ncludes the measurement o_ presaure fluctuations on the
rotor surface to determine the strength of the sound .aurce (dipole),

Transcrlbed and translated from the original German,
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Rotor Noise

Wos_ Germany

Pro_¢_ Title_
No,so Reduction for Pcopeller Driven Aircraft

PerEoc_in_ Or3_nlz_ion Name & Address: $ponsorlng Or_anlz_clon N_me & Address:
Rainier, Ltd,

Frledclchsha_en, Wes_ Gormany Foderal Hln_s_ry of Defense

Principal Investigator(s): Type o[ Research Progcom:

FundamenCal

-- Devolopmen_ (Component or System)

Demonstr_tlno (E_pe_Im_ntal, Prototype, or
Production)

$_t Date: Completion Da_e: m Hoasuremen_ Hethodology
Estimated

1973 Actual 1976 Funding: ....
Year A_oun_

P_oJect Summary: (Brie_ly describe _he _76 (actual):

goals, approach_ e_pec_¢d o_ actual _esults, 1977 (hudge_):

_epo_(s) generated and the daCe(s) of 1978 (_orocas_):
publlc_t_on.) ........................

O_ Total Fur_ing A=oun_:

_E_3_

Transcribed from _he original.
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BASIC RESEARCil AND TECI{NOLOGY

INTERIOR NOISE

See Also P_Re_
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In_erlor Noise

United Kingdom

:TroJ_ct Title:

VIt*ratlon Transmission Paths Study

*'a"rformln_Or_anlzatlsn galac & Address: Spon_orlns Orllaniza£ion Name & Address:

Woodland Helicopters Limited
Yeovll MINIS_Y OF DEF_C_ (Pg)

Somerset e BA 20 2YB
United Kingdom

Principal Investigator(s): Type of gusea*ch ]'re,ram:

FundalnetLta]

C. R, WILLS ]]_VolOplllCnt(Component or System)

Delnons_rat_on (Experimental, ProLotype, or
Produc £ion)

Start Dstc: Comp]e_fon DaVy: -- _Ieasllrem_nc IIethodology
gs£dma_d

APR. 75 Actual n.I_ 7_ Fultdillg:
Yenr /_l!OUj,_t

_-roJec_ Summary: (Brlefl). doscrlho the L976 (actual):

:'.onlsI approach, cz[lected or actual results, 1977 (hudBt_a):

report(a) _ellerated and the date(s) of 1978 (forecast):
Duhllea tion. ) - i _ .......................

Published, J_ne 1976, Vdhration Or To_a] Funddn_ _ount: (£2,400) $4,127
Transmission Paths. Allthor C. R. Wills ...........................

Woodland Ilolieoptsrs Limited, ]_escarob CO'_g_NTS:

Paper" 523,

Measurements have been _de of the structl_ral _ospo_nos of the Ly*_( helicopter airframe

: and the resulting interm_l cabin nolso when _xciLed aL the gearbox feet and by ioud-
_poakers housed i_ the cabin,

The aizframe was auhjootod to both single f_equenoy and swept frequency inputs via I_
vibrator attached the port forward and sLarhoard all l_earhox foot in turn, Similar

acoustic sxoi_atio_ to tha_ for the vibration Lento was also provided by two loud speakers

_o_tod in the opposite corners Of t|l_cabin on the floor. _le res_Iting airframe response

was s_hsequestly _nsured a_ the numerous acoolerometer posit_orm on the cabin roof, floor.

sidewalls and _tn frames to,ether with the gea_'box mouniing feet, Microphones wore also
positioned in the cabin/cockpit area in erda:, to men,tot the cabin lloiso environment.
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Interior Noise
Untl:od Kingdom

l,,.oJ ee L TLt;le:

Noise and Vibration Survey During FI_'_r

Por_o_'la]ng Orgont_ution Name & Addrl!ss: 8j}off_ocil)_ organization ,qalnU _ Addrot;s_

Wes_land Xel_copters LimLted flOD (l'E)
¥eovil

Somerset, 8A"20 2YB
United Kingdom

_,rin_ip;d Inves_iaotor(r.): 'l'ypc of He_.earch I'rosram:

Pundamollta]

J. S. POLLARD -_ |)eve]opmenc (Component: or System)
-- ]}omon_tratton (E,_pcrtmenta], Prototype, or

]_rod uc t_lon)

S_ar_ Date: COlltpiOLiolt DaLe: -- }leastlrClQO_t HcLhodology
I':s_Jmnted -JLOV, ]977

F_B. 1916 Actual FuntiJn_ :

Yo_l_l.r Amount
:'reject fiu,:m,ary: (B_iefJy describe vim 1975 (cctual);

;Teals, approach, expected or acLual results, 1977 (budi_¢_t);
ropor_(tl) 8_merar_d and the daLoC._) of 1978 (loreensL):
publication,) . - . ...........................

Or ']'olffl Fundln_ Amount: 7
TO determine the relative *ontvibutionn ---"............ _ _1_'a2"50)- $2227-85 - - -
of .tructural borne noiue _nd airborne CO,_S.8!_TSt

noi_c by conduciin_ a detal_od no_o

I and vibration survey of the gearbo_ nndcabin structures in flight, The flight toot renultn w_ll be correlated wit]l the /_rotl/ff|
ba_ed data from tbo Eotor _ig, Tho noioo and vlbvation elmrnctoriotics of _1 footed gear-

box will also be compared with the,so of a gimbal mountc-2 gearbox.

!
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InteriorNoise
OnlcedKingdom

_roJcct Title:
Helicopter Cabin Noise Laboratory Evaluation of Vibrating
Panel Treatments ._

1,el'Jormi.g Organization N._la_ & Address; Spolisoring Organization Nnm_ & Address:
WeatlandHelicoptersLimited
yeovll MINIS_Y OF D_FI_I_E(PE)

Somerse_ n^ 20 2YB
United Kingdom

2_tnclpnl Investigator(s): Type of R_senreh l'cogram:

]:undnmen tnl
J. S. POhIARD -- I)cvelopment (Component or System)

-- Domo;istrnt_on(g._perlmcntal,Prototype, or
Prod_m ties)

_nr_.L_R,Date:77 - Comp]otionActualE_tlmatsdUate:._iI_197_ -- Henr.ur elaen_Funding:MethodologyYear Amount
"."reject S,,iL_aZ'y: (Brieflydescrgbe the 1976 (actual):
:,,nd_, approach, expected or actual results. ]977 (budget):
_eport(e,)gem_ratod ,_nd the date(s) of 1978 (forecast):
'_ublica¢io..) . - _ - - - .....................

it i_ proposed to conduot a laboratory o__Total Funding Amount: (£19,810) $34s065

evaluation of lbe reDponao of vibrali._ CO,_U_:N'J'S:
panel treatments. This inve.tigation
will*beconducted in the anor.hoic/
reverberation l'aoil_ ty and will involve the mea_urem_mt of tho nolso aid vibration
tran.mitted thrmlgh acouotically and vlbrationall_ treated and untrbated panel_ which
are noou_ticallya_/or atructurall2_ cxci_ed. In addition to te_tJng panels wi_h con-
ventionalsoundproofing.tutorials,the u._oof dampi_C tre_t_ts_ l_iopw_ll collceptsand
new _uibods of vibration isolationwill be studied. Alzn t_ _ nt_ing_r/ _wttll_ arra_ge-

i meat of the bare panels will he w_ried and flew panels will be _mdo tining sandwlche con-
struction, composite_mtn_ialaand constrained/unconstrained layoro. Tile experimental
work will be ba=ksd up with theoretical stndioo using models d_v_loped frail classical
ward thoory_ oo that comparisons _arlbo m_do with measured data,
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£nterior Noi_e

United Kingdom

projeec TiLde:

Internal Noise Study on Rotor Rlg

L_ecf_rmtnO Oronntzatdon Name _ Address: Spensorltld Or_anlzaLion Nalne & Addresi_:

Nestland 11_llcepters Limited

Yeovll MINISTRY OF DE}_I{CE (PF:)
Somerset BA 20 2YB

United Kln_dom

:'rin_Ipal _nveuti0ator(s): "-_:ypeo[ Research Program:

-- Pundame11tai

J. S, POLLARD -- I)eve]Dpmeut (Compol1_nt or S_steln)

-- ])emonsLrzltlon (Expcrlmental, Prototype, or
I_roduct_mO

Start JJate: Complotlon Da_: -- Measurement Hcti*odoledy

FEB. 7G Est&mat_iI -/_V* 77
Actual Fund&no:

2ea_.r _,oun t
Project dut_aary: (drlePly describe the 1976 (actual):

_ea]s, approachj expected or actual results, _977 (budgvt):

_eport(_) K_nera_cd and tile date(s) of _978 (forecast):
publlcatlon.) - - :- - - . ....................

TO us_ia% i. the development of an Or Total Fundl. 0 Amount:(£24,O20) $41,305

effective helicopter soundp_eefin g

oehoms, d_ is nocoessam] to dstormine CO'_g_ENTS:

the _hiss sad vzhr{&lioa input paths

to the cabin strueturQp and if palnl_.hlo,tile:'adJation efficiency of the utructure, All

_xpQrlmental invosticaLion is therefore taking place on the Lynx Rotor _iE, which is
os_ontially a tied dew. non-fdyinE Lynx helicopter, to (_) survey iloi_e and vibration

_0vol8 0£ the _earhox and cabin at_ctures, (b) study t}l_effect of =oztting the Eoa_b0x
with damp_llg matorlal and (c) conduct a cabin soundpro0finc study,
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Inter _or Noise

United Kingdom

_ro_ct TiLle_

Intecnal Noise Study-Noi_u Vlb_ation Monitoring on Gearbox Riga

i_er[orminn Or_anizatfon Name & Address: Sponsortll_ Org_niza_ton g.lme & Address:

W_TL_I) [IELICOP'_S LII,II_F_ _IINISTI_Y OF DEF_ICE (PE)
Yeovtl, Somerset BA 202Y_

United Kingdom

Princip_l Investtga_oz'(_): -- Type of ]_soarch Program:

M, C. A. WOODWARD Fundamental

J. S. POLLARD -- l)_ve]opmeuL (Component or Sys_er_)
-- ])emon.'_ratton (Experimental, ProtoLype, or

Produc _lon)

Stav_ DatQ: Conlp]et:iot_ Date: -- Heasuromen_ ge_hodolo_)'
Estdmatod _ ?_

FEB. 76 Actual Fu_ldln_ :

_ro'_ec_ SL_l_l_ry: (Briefly d_._cribe _he 19_6 (ac_Llal):
_o_)_1_ _pproach, expected or actual r_sults, ]977 (b_dge_):
ceporL(s) _,ener_ted and the dato(_) o£ 1978 ([oreca=_):
_ubltcatJon.) - . - ......................

Or Total Funding Amounc;(_9,765) $16,792
A number of byl_ and Sea Kin_, helicopter .--- .........................

_osrboxoe are boilLp, monitored, In o_er CO_IE_ITS:
to h_ve comparative _eu_'ds it has b_e_z

nece_oa_'y to ctandardlse the pro_edu_,s

by mo_nLin_ the a_ooloro_oteru _t similai, po_tions on each gearbox and oomJuoti_g the

meazm_,omont_ at slmi].a_ operating _'ondJtion_. It" is hoped _o zhot_how design changes
Influence the'nolse a_pecta of gearboxes a_d the ocatte_ between identical gearboxes

wil] also bo studied, Early moam_romonts have indicated there could be a farce variation
in noise Iove]_ hotweo_l i(l_iti_l gearboxes,
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BASIC RESEARCH AND TECI_OLOGY

AIRFRAME NOISE

See Also PaSes:
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_irfr._lo Noise
United Kingdom

Project Title:

Perfo_ming Organlz_tion N_m_ & Address: Sponsoring Organlz_cion Name & Address:

Hawker giddeley Aviacion Ltd.
Aerodynamics & Noise Research
_ich_nd Road

Kingston upon _tames

Principal Invesctg_or(_): Type of Keseaccll P_o_r_m:

Fundamental

-- Dev_lopm_n_ (Componen_ or System)
-- Demonstration (Exp_rim_n_alt Pro¢otype, or

Production)

Start Date: Completion D_e_ -- Ne_uremen_ Methodology
Estimated 1977

1973 Actual • Pundlng:
Year Amou_

PcoJe_ Summary: ($cie_ly de_crtbe _be 1975 (actual): _0.ogo) $68,78_

goals, approach, expected or actual results, 1977 (budget): (_20,O00) $34,392
ceport(s) generated and _he date(s) of 1978 (forecast):
public_Cton.)

During 1976 and so far 1977, we ]lave been completing a major programme of flight research which
s_arted in 1973. This programme _s _o delnon_trate tile rvalltie_ o_ atr_rnme nole_ sh_eldin8
which .ce aimed .t reducing noise by up _o 6 dB.

Transcribed from tbe original.
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Airframe Nolae

WeBC _er_ny
Pro_cct TiCle:

lnterferenc_ In Ultrasonic Radiation

Per£orming Org_nl_ation _ame & Addr_sst SponsorXng Organization Name & AddrQs$:

Chair for Air azld Space Travel Germ_ln Research Society
Aachell View

Aachen TempIetgraben 55

Weet Germany

_rlnclpa/ lnve_clgater(s): Type of Research Frogram:
Pro[, Dr. -Ing. Rolf Staufenblel

-- Fundamental

D_velopmen_ (Co_ponenc or System)

-- DemonscracJnn (_xpeclm_ntal, ProtoWpe , or
• Production)

SCare DaCe: I Completion Pace: Heasuremenc MethodologyEstlmaced

dan. l, 1974 I Actual Dec. Jl, 1976 Funding:
• Year A_pun_

ProJecC $uz_aFy: _rle_ly d_scrlbe Ch_ 1976 Cactual):

goal_, approach, e_pected or actual rosults, 1977 (hud_e_):

repo_t(s) goneratc_ and the da_e(s) o_ 1978 (forecast):
publ[catlon.)

O.._rTocal Funding Amounc: (310,G00 DH) $13_,440

The occurenee of discrete frequencies _n the sound spectrum of u]traso_ic radiations which
; enco_Dtoc obstacles is to hE scudled. Thls causes nolsu that Is much louder than ChE

fam_l_ar I'shoc_-cell-nolse". Thls typu of sound getleratlon can occur litrocket and vertlcal

alrpl_no blast~off or when wlng flaps ar_ hit by the blast of the airplane propulsion. Ane_holc
_ha_tb_rsare _sed Co measttre dlrecC|o,al eharacg_rdstics of che sotl_d field, sound output

levels and _rrow-baod fce_tJe_cy speecr_s of th_ SOUnd field. Sound waves end m/lcrsscopla Qs

well o_ _icrD_cop_c _urbtll_nce aru made vlslble by sp_CI_[ schl_eren processes.

Translated and tr_zscribed from the original Carman,
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Alrl!rama Noise

0aired Klnfidom

Project Title:

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

Royal Aircraft Establishment
Farnborougb

Hampshire GUI4 bTD
United Kingdom

Principal Investigator(s): Type of Research Program:

E. G. Broadbent -- Fundomencal

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

Production)

Start Dais: Completion Da_e: -- Measurement _ethodology
£stlmatcd

ActuaZ Funding:
Year Amount

Project Summary: (Briefly describe the 1975 (actual):

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

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

Or Total Funding Amoun_ :

t CO_,_ENTS :

Work has continued on =ha Further development of analytical me_hods for tbe prediction of
i! aircraft noise pcopagation with the effects of noise sllleldlng by _ha airframe components
_ and their associated flow fields included. Forward-speed e/f_cta on exhaust noi.e can bc

t tmpor_an_ and a good deal of light has been sbad on this aad related problems by the use

of a transformation due to K. Taylor, RAE. The tranaformac_on has proven valuable In both
_catterinB problems and in source-type problems, where there is a uniform _r_am prcBcn_
in the far field. Vortex refraction work has else continued and a s_mpltfied prediction
method i_ being dewloped.

Transcribed from the original.
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Airframo Nolee

Un1_ed Kingdom

Project Title:

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

Royal Alrcrafc Escabllohm_nc

Farnborougb

Hampshlre CUI4 6TD
United Kingdom

Principal Investigator(s)_ Type o{' Research Program:

T. A. Hoibeche Fundamental

-- Development (Component or System)

-- Demanstra_io, (Experimental. Prototype, or
Production)

S_arc Date: Completion Date: _ Measurement Methodology
Estimated

Actuai Funding:
Year _a_ount

Project _ummary: (griefly descri'be the 1976 (actual):

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

Or Total Fu_dlng Amount:

COUNTS:

Theoracloal and exper_mencal work aontdnuea os the assessmen¢ of _11_noise Ken¢rated by

airflow ovec Che airframe componencs and its _elatlon _o the total itola_fd_Id of _he

aircraft, Flight experiments with a VC lO and Lockheed Trigger have now been analysed
to provide Infomatlon on the noise dlrec_Ivlty and on the varlaclon of nodse level wd_h

' ' changes of configuration and speed. Consideration is being glven co model _ests in the
RAE 24 ft acoue_dc wind-tunnel using a directional microphone technique to dlscrlmLnate
agaln_c tunnel background nolse.

Reference

P. Fethney !'An oxper/men_al s_udy of airframe _elf-nolse."
Progress in Astronau_ic_ and Aeronautics Vol 45, pp 379-403 (1976).

Transcribed from _he orlgdnal.
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Alrfriimo Nolae

United Kingdom

P_o_oct TItle:

Perform_n 80rganlzatlon N_mo & Address: Sponsoring 0rganlz_tlon N_me & Address:

RoyM Aircraft Es_abl_shmen_

Farnborough

llampshlre GUI4 6TD

Unlted Kingdom

Prln¢Ipal Inves_Igacor(s): Type of Research Proofs=:

T. A, l[olbeche Fundamental

. Developmen_ (component or System)

Demonscrstlon (E_pe_encal, Pro_ocype_ or
Production)

Starg Date: l complet£on Da_e; . . Me_sure_enc Methodology

publica_fon.) .........................

Or Total Fundin 8 Amount:

CO_NTS=

Tha analyses of tile flight studies of _irframe shielding effects reporCed last year are
largely complete. Further flight investigations of airframe shielding, flow field, and
engine lnst_llatlon effects on noise p_opagatlon are planned, The propertte_ of _he
aeoua_l_ radia_on from a large _urbofan engine [lave also been lnvestiga_ed, Preliminary
analysi_ of _l_sht and tunnel experfmen_s w_th swep_ wing alrcraf_ _o s_udy flow field
effecce on engtne noise propag_cio_ ]lave revealed sig_if_csnt noJse redis_rlbut_on effects
associa_ed with _he wing snd fl_p vortices and _ore d_atled examination of _he results is
under way,

R_f_rellces

R. W. Jeffery "ExperJmml_al s_udleB of noise-shielding effects for a del_a-winged a_rcra£t." i
T, A, ]lolbeche Progress in Astronautics and Aeronua_lcs Vol _5, pp 419-440 (1976),

Transcribed f¢om _he o_Iglnal,
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Airframo Nols_

United Kingdom

Project Title:

Vortex Refractlon

Performlng Organlzatlon Name & Address: Sponsoring organization Same & Address:
British A_rcraft Corporation Lid,
Co_erclal Aircraft Division

grookJands Road

Weybrldg_, Surrey KTI30SF
_nited Kingdom

Principal Investigator(s): Type of Research Progra=z:

P. R. Kesrscy Fundamental

H, S, Langley _ Development (Componen_ or System)
Demonscrntion (Experlm_ntal, Prototype, or
Production)

Start Date: Comple_ionActuaiEstima_edDa_e: -- _lessurementFundlng:MethodologyYear Amount
ProJec_ Summary: (Briefiy describe _he 1976 (actual):

goals t approach, expected or actual results, 1977 (budget):
r_porc(s) gene¢ated and the da_e(s) of 197g (forecast):
publication,) .........................

Or Total Funding A_oun=:

COP_ENTS :

Work carried ouc by BAt and NGTE has indicated that cite velocity field Induced by wing shed
vortices can significantly reduce the noise _adiatad _rom engines.

Farnhorough h,ve recently supplied us with a copy of n thre_- dimensional vortex refraction
programme capable of assessing _he abow effects.
In order to ev_lulJ_e lt_ potentJ_l as a predic_ion _e_hod It Is proposed _o compa_s results
frc_ _hiB prograrm_¢ with test dat, already accumulated by SAC. AnF necessary modifications
to the c_mput¢c program will be made if 1_ is felt tha_ the prediction techniques employed
can be Improved upon.
It is envisaged _lmt work will _lso be car_led out to nsse_s the relative importance of wing
and flap shod vortices.

i
[

I Transcribed from the original.
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Airframe Nolse

United Kingdom

ProJec= T_tle:

Struc_nr_l Rospons_ Under Turbtllen_ Plow ]_xcIE_tlon_

i_erf_mln_ Organization _m_ & Addr_s_ Spon_o_n_ O_ni_l_N _ma _ Addrcss_

l_s_i_t_ o_ _nd a_d _ibrati_ _ea_b

_tba_p_on_ _I_
[_l_d _l_gd_

_i_lpal l_st_ _yp__ _e_r_ Pr_

-- _e_p_e_ _o_p_ _ _ys_

E_l_d

_r Am_

i_l_ _p_cb_ _ed _r _ _s_s_ l_ _b_dg_
report(s) generated and the date(s) of 1978 (forecast):
pubZlcatd0n.) ........................

Or Toca£ Yu1:d_ng Amount:

In thls report _hrae problems of _urbulent-lnduced random vibration aru discussed. The

first two problems, an airplane flying into atmospheric turbulence and a panel exposed co

boundary-layer pressure fluctuations, are _reated as linear problems. If Taylor's hypothesis
• of a frozen turbulence field is valid then the calculation can be greatly simplified using

a spectral analysis ill the wave-number do_ain, Furttlermore, even If decay in the turbulence

is appreciable a superposition scheme can still be used which re_alns many of zha advantages
of th_ above approach,
The third problem, the response of a building to gusty wind, is formulated as a nonllnear

problem in which random inputs OCCUr bulb as parametric and non-parametric excitations, 'file
stochastic averaging method of Stratonovieh and Khasminskli is used to obtain equivalen_

IEo _qtlatdolls for along-wind and croBs-wind motions, and stablity conditions are establtslled.

I
i
, Transcribed from tha original.
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Alrfram_ Noise

Abbreviated Listings

UnlCed Kingdom, Untltled project on Jet-surface interactions. Royal

Aircraft Establishment, Farnborough, llampshlre GUI4 bTD, United Kingdom.
J. HcKie. Experiments in tileRAE 24 ft. tunnel to investigate tbe generatlon

of noise caused by Jet-surface interactions under static and forward speed
conditions have been continued using a represencatlon of a wlng-plus=flap

as _he interfering surface.

United Kingdom, Jet/Surface Internctlon Noise, Southampton University,
Ins_icute of Sound & Vibration Research, Soutbampton SO9 5NH, United Kingdom.
R. W. Head, H. J, Fisher. PubJlcntlon "Jet surface In_ernctlon noise:

Analysis of low frequency augmentations of Jet noise due to _be presence of

a solid shield," R. W. Head and H. J. Fisher 1976 AIAA Paper No. 76-592.

United Kingdom. Turbulent Dissipation as a Source of Sound. Southampton
University, Institute of Sound & Vibration Researcb, Southampton S09 5NH,

UnlCed Kingdom. C. J. HorSey, Projec= completed. Publication "Sound

radiation due to unsteady dlsslpa_ion in turbulent flows." g, L. Horfey
1976 Journal of Sound and Vibration 48, 95-iii.
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Noise Prediction Technology
Netherlands

Project Tlcle:
Studies Involvlng _lleZonlng Leg3slation and Developing a Computer Hodol

Performing Organization Nam_ & Addresst Sponsoring Drgnnizati0n Name & Address:

Natlonal Lueht- eN Rui_t_va_irtlaboc_orlum

Andtony Fokkerweg 2
Amsterdam 1017

Netherlands

Principal Investigator(s): Type of Research Progrn_:

Fundamentaln

I -- Development (Component or System)
Demons_racinn (Experimental, Protocype, or

i -- Produet£on)
i

$_art Da_e; Con,ple_lon Da_e: Heasuremen_ H_thodo3agy
Estimated 1980 --

i 1976 Actual Funding_
Year Amoun_

ProJec_ Summary: (Briefly describe the 1976 (actuai): (200,OOu v) _40,4B0

goals, approach, expected or actua£ results_ 1977 (budge_): (250,000 F) $50,600
_epoct(n) generated and Um date(s) o_ -_o rfo.^c.... (i50,000 F) $30,360

publ£catlon.) _ _ "n _-_), (i50,o00 F) $30,360
.... .',," " - --15% _0_ _)- g3_,_$_ .....

Explanation: In 1976, the "modification to the aviation law" was supposed to become law,

The zoning around airports were regulated with this, Diverse activities were expected In
connection with this. Attention was especially to be paid to setting up a regulation in
which the calculation method was to be clearly lald do_rn for noise pollution armmd sir
fields. A further development of tile computation model _o de_ermine noise hindrance was
also ¢o be expected in 1976.

In la_er years, emphasis wan to be lstd on collecting data needed for notse hindrance
determination, This was supposed to he dependent _o a large degree on the introduction
and the use of a _S-guidance system and making other future cbanges i_ _he procedure.

Translated and _ranscribed from the original Dutch,
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Noise Prediction T_ehnology
United gfn_dom

Project T£tle:

The Effect of Forward Speed on Jot Noise

'=Performing Organization Name & Address: Sponsoring Organization Name & Address:

Department of Aeronautics g Aetronnutics Science Research Council
Unlvorslty of Southampton State Souse
Southampton gimg_way London
United Klngdo_ United Kingdom

Principal' Investigator(e): Type of Research Program: --'

Prof. I, C, Cheeseman .g._. Fundamental
B. Pritchard _ Development (Component or System)

-- Demonstration (Experimental, Prototype, OF
Production)

Start Date: _ Completion Date: -- HeaeuremenC Methodology
Estimated 197B

1976 Actual Funding:
J Year A_ount

Project Surm._ry; (Briefly describe the J 1976 (actual):
goals D approach, ex@ected o_ actual _esult_,; 1977 (budget):
report(a)generated and the dace(s) of 1978 (forecast):
publication,)

Or Total Funding A_oant: (_26000) $44,710,

COHHENT$:

A rig to produce mixing Jet noise with mlnixum contamination has been developed and tested
in the anechoic wind tunnel. Jet velocities up to 300 m/s have been used and forward
flight simulated up to 30 m/$. Preliminary resulte have shown that ix the static case

_he noise generated by the Jet corresponds to the results obtained by P. Lush, The
effect of forward speed has been to produce s change in field _hape a_d nol_e level even
at vet F low forward speed_, The effect of yawing the Jec hss also been examined and
significant 'changes found, These results are now being examined in depth.

Transcribed from the original.
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Noise Prediction Technology
United Kingdom

Project Title:

Aircraft Engine _olae

Perfo_mil_g 0_Gant_tion Name & Addle681 Sponsoring 0rgan_ation Nara_ & Addr_sB_

ROLLS-ROYCEL._D,, _i,_t. gO'V'_,_l_2qT _09 (PE)
DEP_Yp

_rlnctpal Investigator(s): _l_e of Rascarch Program:

Fundaracnt a1

_-- Development (Co_ponent or System)
__. Demonstration (Experimental, Prototype, or

Produc tlon)
_c_rt Da_ez I Comp_etlon_te: _asurcment Hcthodo]o_y

E__ated
ual , Funding; -

Year Amount

PrOject Sunu_ary_ (Brie£1y deacrtbe the 1976 (actual): noun/
foals, approach, expected or actual r_sults, 1977 (budget): /_-
report(_) generated and the date(s) of 1978 (foreeaat_.' .- -'_

_ubltcatlon.) ........................ _ .........
Or Total Funding Amount:

The "SpinningRIg" _acillty haa been developed_o reduce aerodynamio and
acoustic unoerte_ntie_, Repeatability i_ now excellen_ and although
the measuremente_viron_ent i_ _till _u_peet (.+l_h_ error) and facility
atdll produee_ so_e _ exce_ _bove hot _odel _et noise.
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Nolso Prudlc_1on Technology

Unltod Kln_dom
Pro_eac Tlale:

Per_ormlng Organlzat£on Nam_ & Addr_ss_ Sponsoring Organlza_ion Name & Addcess:

Royal Aircr_f_ gscabldshmnn_

Farnborough

Elampshlre GUI4 6TD
Unlt_d Klngdom

Prlnc£pal _nvcs_Iga_or(s): Type of Researci_ Program:

J. _cKie Fundamental

-- Development (Componen_ or System)

Demons_ratlon (Experimental, Pro_ocype, Orm
Production)

S_ar_ Da_e: Completion Da_e: -- Heasuremen_ Methodology
Estimated

Actua_ Fundlng:
Year Amoun_

ProJec_ Summary: (Brlefly de_cribe the 1976 (actual):

goa1_, appcoach, expected or actual results, 1977 (budge_):

report(s) generated and the date(s) of 1978 (forecal_):
publication.) .........................

Or Total FundlnB Amount:

C0_NTS:

An investigation has been made of the possibLllcies of using a model-eeale engine simulator
(an ejector-powered nacelle) co ace _ a no_se eource for acoustic tunnel te_cs of _hleldlng
and propagactoxz, A number of further B_hem0s are b_lng examined _o provide representative

• ' J_ nois_ flourees _oge_her wl_h ln_ernal no_s_ sources wdth r_lJ8_ic spectra and tonal
content, _o simula_ _he exhaus_ noise of a full saale hlgh-bypa_s-ra_io engine.

Transcribed from _he original,
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Noise Predletlon Technology

United _Ingdom

Project Title:

Aircraft Engine Noise

PerforlaillgOrgani_atlon Name & Addresu= Sponsoring Ol'ganizatlon Name & Address:

ROLI_-ROYCE LTD,, II,Id,gOVEH_I,_;T MaD (PE)

DERBY_
ENCLAND,

irincIpnl lnvestlgator{s): Type of Research Program:

D_, Be W°_Lovfrle -- Funda:_en_al

L_. D° ]_ewby -- Development (component or Sy.qtem)
_2L_ Demonstration (Experl_ental, Prototype t or

Production)

itart re: ] E._gima_ed
Date: Completion Date: Heasurement Hethodology

/Actual Year Funding; A.mount/

rroJeet Su,_ary: (Briefly describe the 1976 (actual): _"
._aalsp approach, expected or actual results, 1977 (budget):
eeport(s) generated and the date(s) of 1978 (forecas_: _ _
lublicatlon, ) ........................_ ....

Or Total F nd_n D Amount:

CO_t/TS :

.An intake which should allow inflight noise levels to be observed from s fan

on static test h_s been developed, Emd c_ibrated and the work described in

K_A PAPER 77-1323 "The Design nnd Calibration oP _ Distortion-

Reducin_ Screen for F_n Noise Testing"

by Dr. R, W. LoTwie and I,_'. D. Nearby

To be presented to the /_thAero-aeoustle_

Specia21st_ Conference at Atlant_ Ceor_ic in

Octoberj 1977.
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_Tolse Predle:lon Technolegy
United [_Ingdom

_roJect Title:

Aircra£t Engine Noise

_erformlng Organlzatlou Name _ Address: Sponsoring OrganlzaCion Name & Address:

ROLLS-ROYCE LTD., H.M. GO_R_M_T MOD (PE)

DERBY,
E_L_D

_r_ncfpal lnves[IRauor(s): Type of Research Prozram:

_, Bo W* _ie -- Fundamental

Development (Componen_ or System)
___ Demon_traCion (Experimental, Prototype, or

Production)

_tnrt Dace: Co_pleclon -- Measurement Methodolosy
abed

.. _ FundinG:Year Amount

h'oJect Summary: (Brte£1y describe the 1976 (actual): /
|oals, approach, expected or actual results, 1977 (budget):

:eport(s) generated and the dage(s) of 1978 (forecast) l /_ubl/ca_ion,) ........................ .......

In conJunotion .ith outside consultants a technique to determine the model struoture
oT aero engine noise is bein_ developed _o_ held messuremen_s, Progress ao Pa_
ha5 indicated thab it should be possible and the work is reported in:

AIAApAPER 77-1331 "Farfteld Methol of Duct Mode Detection for
Broadband Nolso Sources"

By_o g. _. LoTrrlej B. J. Tvster and C. L, MorPey,
To he pre_ented to the _th AL_A_erc-acoustics

Specialists Co_Cerence at Atlanta Oeorgia in
October# 1977o
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Nodes Predlct[on Technology

Uni_ed Kingdom
,Project Title:

Coherent Structure In Jet Turbulence

Perforalng Organization Name & Address: Sponsoring Organdzaclon Hame & Address:
Southampton University
Institute of 5sand & Vdbrstton Research

Southampton 509 5NH
United ¸ Kingdom

Princlpal Znvrstlgator(s): Type of Research Program:
P, 5, A. L. Davies

D, B. J. Baxter Fundamental

P. J° McConachle m Development (Component or System)
Demonstration (Experdmcntal_ Prototype, Or
Production)

Start Date_ Completion Da_e: m Heesurement Hethodology
Estimated

Actual Fundlng:
Year _ount

Project Sugary: (Brle_ly desczlbe the 1976 (actual):
goals, approach, expected or actual results, 1977 (budget):
_eport(e) generated and the date(s) of 1978 (£orecast):
publdcatton.) .........................

O_r Total Funding Amount:

COUNTS:

Puhllcation

"A computer ad_ulatlon of a startdng-_e_," A, V, J, Edwards, C, L, Morley and P,O.A.Lo Davies
_977 University of 5outh_p_on, IBVR Technical Report No. 89.

A dlscret_ vortex model of an axlsyr_erric s_artlng _et, orlglnslly proposed by T E B_se
and P 0 A L Davdcs, ( T B Base 1969 Hachematieal Studles of Vortex Models _o Represent

Unsteady F_ow, PhD thesis, Southampton Snlversdty) i_ ruflned, attentlon being given to
small scala aspects of the mode[ flow as well as to gros_ar features. Some e_temp_ a¢
the aimuls_lon of so_e real flow charaeceris_ics i_ made and comparison with experiment
is considered,

Transcribed from the original,
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Noise Pradlc_ion Technology
Unltad Kingdom

prolact Title:

Jet Nolse Predlctlon from Invlacid Flow Hod¢Is

performing Organization Name & Address: gponaorlng Organlz_tlon N_a & Address:

5outhamp_on Unlvarsicy
In6_i_uca of Sound & Vibration g_scarch

Southampton S09 5NH
Unlted Kingdom

prln=ipal Invea_i_a_or(s): Type of Re_ear=h Program:

p.O.A.L. Davles

C. L. Morley -- Fundamental

A.V.J. Edwarda -- Development (Component or System)

Demons_ra_£on (Experimental. Prototype. or
Produecion)

Sta_ D_e: I Comple_ion Da_e: -- Heasurument Hethodology

1

f Year Amoun__._t
Project Su_nary: (Briefly describe the 1976 (actual):

goals_ _pproach, expected or actual results, 1977 (budge_):
report(s) generated and the da_e(_) of 1978 (forecast):
publication.) .........................

O_._rTotalFunding A_oun_;
.........................

Transcribed from the original.
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BASIC RESEARCH AND TECHNOLOGY

ATMOSP]{HRIO PROPAGATION AND GRODND EFFECTS

See Also Pages:

99
117

81



Atmospherl¢ l'ropagacion & Ground Effects

United Kingdom

Project Title:

Propagatlon of Sound Ln the Atmosphere

Porfv_ing 0rganlza_ion Nam_ & Address: • Sponsoring Organlzaclon Name & Address:

Dept. of Industry _luis_ry o_ DefeNse

Natlonal Physlcal Laboratory I Victoria Street (Procuremen_ Ex_cuCivo)

Teddlngton London SNI Nattl Sas Turblne _sc.
Mlddlesex Unlted Kingdom Pyestock IIampahlre

Pr_nclpal-Inwstigato_(s): Type o_ Reseacch Program:
Dr. D. N. Roblnson

Dr. H. E. Delany -- Fundamental

Dr. D. F. Pernec -- Developmen_ (Component or System)
R. C. Payne -- De_on_r_o_ (_xpcrlm_n_al. P_to_ypep o_

Production)

S_r_ Sa_e_ Compl_ion Da_ -- Heasu_em_n_ Methodology
E_til,ated

Actual Funding:
Year Amount

Project S_nryi (StieS1 y descgibe _he 1976 (actual):
goals_ approach, expected or actual results, 1977 (budget):
reportCs) generated and the date(s) of 1978 Cforecast):
publication,) .........................

Or To_al Funding Amount:

CO_N_S:

Studies of propagatlont Snoludtng effects of meteorological conditions, Srou_td reflection and
ubsorptton, and n_n-linear ef_c_ wdth pQr_cular reference _o t|le noise from aircraft.

Publications

"Tile a_pli_ude disturbances o_ no_-linear _ignals", D. F* Pernet and R, C, Payn_, NPL AcOUBCiCs
Report Ac 70_ _ 1975.

, "Sound absocption in air at frequencies up to 100 Kl[z", E..N. Snzley_ NPL Acou.tlc_ Report Ac 74,
1976.

**The pred_c_ion of noise level_ LLO due to road trngfic", H, E. Delany, D, _. _arland, R. A. llood
and N, S. Scholes, Journal of Sound and Vdb_atlons, 4B, 3, 305-325, 1976,

Trenecrdbed from the original.
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BASIC REBF.RRC][ AND TECBNOLOC,Y

HEASUREHF_NTHE.TIJOJ_OLOGY

See Also Pa_es:

25
26
64

66

73

120
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_tdnsurement _!ethodology
Denmark

Project Title;

Hovahle Moni_oring System, Verification o£ Calculation H_chod.

Performin_ Org_nl=ation Name & Address: Sponsorin_ Or_n_za_ion Na_e & Address_
National Agency of Environmen_ai Protection
Kampmannsgad_ 1
1604 Kobenh.ven
Denmark

Principal Znvesciga_or(s): Type of Research Program:

Fundamental

Development (ComponenC or System)
Demonstration (Experimentnl= Prototype, or
Produc_ion)

$ta_ Da_e: Co_plQtion D_e: Messuremen_ Me_hodoloSy
Estimated 1978

1977 Actual Funding:
Year _ount

Project Summery: (Briefly describe the 1976 (a_tual):
goals, approach, expected or actual results, 1977 (budget): (300.000 n.kr.) $49,470
report(s) generated and che dace(s) of 197B (forecast): (50.000 D.kr.) 8,245
publdeauion.) .........................

Or Total Fund_n 8 Amount:

COMMENTS:

Hovabie Honicorin R System I Verif_entton of Calculation Hechod:

The reliablldcy of a number of noiBe calculations parEor_ed In m_Jor airports have been
questioned by the local authoricies. The National Agency of Environmencat Proc_etion admits
Chat the theoretical calculations reac on a simplif_ed basis, and thernfore finds lC appropriate
Co per£orm a number of _oise m_a_uremen_s at selected locali_es around ma_or airports in
order to veri_y the cheorecica_ calculations,

Trans_rSbed from the original,
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_$easurement Hethodo]ogy
nrumark

P_oJe=t Title:

Guidelinos on the Calculation and Evaluation of Air Traffic Noise.

Porfo_ming Organization N_m_ & Address: Aponsoring Organization Aame & Address_

National Agency of Environmeotal Pro_eatton

Kamp_nnagade 1
1604 Kobenhaven
Denmark

Principal Znveatigator(a): Type of Research Pcogra=:

National Agency of El_vironmental Protection -- Fundamental
Development (Componen_ or System)
Demon_tr_tion {Experimentalp P_oto_ype. or
Production)

S_ar_ Date= Complotio_ Da_e_ -- Meo_urement Hethodology
Estima_ed Spring 1978

Aut. 1977 Actual Funding=
Year Amount

_roJe_ A_ary: (Briefly describe the 1976 (actual):
Aoal_, approach, expected or actual _esui_sl 1977 (budAet): (37.000 D,kr) SA.IOl
Ceport(e) generated and the date(s) of 1978 (forecast): (30.000 D.kr) 4,g47
pubZication.) .........................

Or TotaZ Fundin A Amount:

CO_HI_NTS:

Guidelines on the Calculation and Evaluation of Air Traffic Noise:

An existing working group h_s agreed tlta_ _ho curr0nt method to calculate _ir _r_ffic _oise
(_RR-_ethod) shall be replaced by a method iu _hich dA(A) ta uaed as a meaauremen_ unit and
the duration of the no_se emlssfon ks considered, The new ms_hod will be Introduced in
connection with renewed noise calculations for Kas_rup/Sal_holm Airport, under the auspices
of the "Airport Comities of 1975", The Acouatle Laboratory will assia_ the Agency of
Environmen_al Protection 1_ _he provision of the technical guideline basis.

Transcribed from the original.
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Measurement HeChodology
_etherlands

PtoJcct Tit)e;

Wo_klng Up and Analysis of Noise Hoasurlng RccordlnRs

; _¢rformlng Organiza_lon Name & Address: Spon'sordn_ Or_aniz_lon Name & Address:

i Natlonal Lucht- _n Rulmtev_art]aboratorlum

! Anthony Fokkerwog 2
Amaterdam i017

Netherlands

Principal Invos_Igator(s):" Typ_ of Research Program:

Fundamentalm

-- Development {Componen_ or System)

-- Demo_stra_nn (E_p_rlmcn_al, P_oto_yp_, Or
Productlon)

Start Dace: Co_ipl_tlon Date: Heasur0mon_ Hfl_hodology

1976 Estlm_ed 1980 -- ,..

ActUal _._---- Funding:Year Amount
Project $u_J=ary: (B_ie_ly descr_bc the 1976 (actual): (100,0oo F) _20,240
goals, approach, expected or actual results, 1977 CbudBet): ($5,O00 F) $i1,L32
report(s) generated and _he date(s) of 1976 (_orecast): (60,0OO F) $12,144

Purposet Control o_ noise hindrance calcttlactons and development of future noise guarding

By_tQ_.

Explanation: In 1975, the NLR was involved in working up recordings of RLD noiee measuremeo_,
On the one hand. this included _he s_tti.g up of _o-call_d monthly 8rid quarterly reports

' and calculating programs, tha_ la _o say the m_nual m_thod _hich up to today has been
customary wi_h _h_ RLD, _hile besides this the purpose was to build up a set o_ recordings
which m_kes it possible to have a _atis_lcal analysis of strong fluctua_ions in _he measured
noise level.

In 1975, aider _h_ pYogram £o_ the named report had already com_, in 1975, the regol_r production
o_ repo_t_ wa_ _upposed to be _ak_ care o_ by ch_ _LR, O_ _h_ basis of th_ pr_lLmin_ry _est
carried out in 1975 as _o the possible causes o_ occurring fluctuations, work was _o b_

i don_ on a wider _cale in 1976,

Traflslated and _ranscribed from the original Dutch.
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Haasurem_nc ;iothodology
Netherlands

Project TlcLet
Hea_uremoflcs on Runways

Performing Organl=acton Name & Address: Sponsoring Organi=acdon Name"& Addrcss_

National LuchC- en [_t{|mt_vsortiaborn_ovium

Anthony Fokksrweg 2
Amsterdam I017
Netherlands

Prdnclpal Investigator(s): Type of Re,earth Program:

FundamencalB

-- Development (Component or System)
Demonstrac{on (E_peclmoncal, Prototype, orm

,, Producclon)
Stare Dace: go_qll_c_on Da_o: -- Hoasure_te_c H_thodology

1977 Esg£maced , 1981
Actual Funding:

Year Amount
Project Su_ary_ (Briefly describe the 197_ (accual)_ (140,000 F) $28,336
goal_, approach, expected or actual results, 1978 (budga=)_ (90,000 P) $18,216

45,000 9,10g
publlcntdon,) .....................

COt_h_S;

Purpose: Development of me,hods for runway definition, collecting data, i,e, noise hlndranc¢
calculations and con_ol of the performance of flight procedures,

Explanacton_ The development of an improved method of recording tbe dfgitallzed radar data of
TAR 2 advanced to a aacdsfactory measure In 1976, Because the delivery of the needed magnatlc
tape recorder_ shall take place rdghc at _he stare of 1977, operational use should b¢ made of

the now recordiafi apparatus which will take some more time. In expectation o_ _his, use should
be made of the recording system wi_h cassette_*

In 1977_ _he program should be expanded in order to produce tiledesired runways as efflclen_ly
and rapidly as pos_ible,

Just aa in the preceding years, in 1977 measurements M_ould bu made on alrcrafc starting from
and landing on the gchdphol airport by the NLR. If poaMble, attention should be paid _o the
aircraft scartlng from and landing on the runways of tileRottt!rdam alrporc,

in addition, to control the carrying ou_ of cha fllgh_ procedures, the recorded flight paths
should be treated to obtain data with reference to nodes prevention calculaclons such as

determining the 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 working out of programs and continuing the measurements.

Translated and transcribed from the original DuCcb.
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Hoasurement HethQdology
Netherlands

i ProJcct Tlcle:

Preventing Noise Caused gy Alrernfc

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

National Li1cht- OB gulmtevaartlaborlltorlum

Anthony Pokkerweg 2
Amsterdam 1017

Netherlands

Principal Invsstlgato=(s): Type of Research Program:

' Fundamental

i "_ Development (Component or System)

i -- Demonstr_tlon (Experlmental, Prototypam or
! Production)

Start Date: Completion Da_o: -- Heasuremeot H_hodolog 7

Est£mated lggO
' 1976 Actual Funding:

;i Yea= Amount

Project $ur_nry; (B=iefly describe th_ 1976 (actual): (175,000 F) $35,420
goals, approach, expected or actual rosults, 1977 (budget): (200,000 F) $40,480
report(s) generated and the date(s) o_ 1978 (forecast): (225,000 F) 545,540

1981 275,000 F $55,660

CO_l_5:

Explanation and time phasing:

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

- Schiphol,

- secondary airports, such uS Zestienhoven, Beeh, Eelde,

- small airports, such as Touge

Tlle calculations are to be carried out for the present day situation (i,e. 1979) as
well as for future situations, If so indicated, calculations should also be carried

out on a quarterly basis for the 5ehiphol airport.

These calculations should also be necessary in the coming years, possibly in adapted
form.

Translated and transcribed from the original Dutch.
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Hea_;ur _no.l- Zi_thodologY
;tot=hern Ireland

project TILls:

Noise Spectra foc the Envlron_ of Belfast Airport.

Perfortnli1gOrganlzatlon Nar_le& Address: Nponsorlng Organization Name _ Address:

Department of Aeconauc_.cal Engineering,
Queen'_ gniverslty+ None
Dnvld ge£r Building,

Belfast BT9 5AN, Northern Ireland.

I'r_nelpnl Investigator(s): Typ'__ of gesearC]l Frograts_

Profe_or P. P, Bsllham

Dr. S.Raghunathan ._x Fundamental
-- Developmen_ (Componun_ or System)

DemOltf;LratJon (_xperlI_ell_lll I ProLoEype, or
Production)

BLart Bat_: Colnpletlon Da_e: X He_urei_nt Hethodolo_,y
Estimated Dec. 1977 --"

Oct, 1976 Actual Fullding:

Year Amount.
Pro_ecc Summary: (Briefly describe tile 197g (actual1):
goals, approach, expected or actual, results, 1977 (budget):
report(s) generated mid the date(s) of 197B (forec_sL):
_ubllcatlm_. ) .........................

O_ Total Funding _nount: (£8000) $13,757.........................

C0_EN'I'5 :

Belfast airport is not very large {no_ international _tatus) and is situated about 15 miles
; frol,I the city. I_ receives however a very _ide range of alrcrafc types, private and

cos_erclal and there is an adjacent small military unit, There is an interest from
local envlronmen_alls_s and aeronautlc*ll industry to establish the landlng, take-off

and ovnrhead noise spectra of a range of aircraft at various stations in the envlrons
e_ the airport.

'rile d_partment of Aeronautical Engineering, has undertaken tbi_ projec_ and a preliminary
report will he prepared in October 1977 and a £1nal report in about one year hence,
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Measuremant I{othodoloBy
United Kingdom

Project Title:

Alrernft Noise Heasurement Programme

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

Dept. of Engineering Varlous focal authorities _o tile west of London

University of Reading Airport (lleathrow) and close to Gatwick Airport,
Reading, gerks

United Kingdom
Ptlncipsl investigator(s): Type of Research Program:

Dr. A. J, Pre_love
Fundamentalm

-- Development (Component or System)
n Demonstration (Experimental, Prototypep or

Production)

Scar_ gate: Completion Da_e: X Measuremen_ Methodology
Estimated Ongoing

1969 Actual Funding:
Year Ar_ount

Project gumraary: (Briefly describe the 1976 (actual): (_goo) $1276
goals, approach, expeo_ed or actual results, 1977 (budget): (_800) $1376
report(s) generated and the date(s) of 1978 (forecast): (_000) $1720
publication,) .........................

O..rTotal Funding Amount:

CDb_NTN:

_ The aim of the work is to provide a continuing monitor of aircraft noise levels close to

i Heathrow and Gatwlck alrport_ so that trends may he observed and, if necessary, representations
made to _he U,K, government. All measurements have been made using the Noise and Number

Index based on continuous measurements in dBA. Various trends have been observed In the eight

years of the running of _lte programme and these have been tentatively explained in terms of
the changing'pattern of aircraft types and numbers of movemencs. No reports have been prepared
for public circulation but informa_lon is available on reqgest.

Transcribed from the original,
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_leasur_men_ _lethodology

U,ited Kingdo=

Project Title_

Development of Closed WorklPA Aectlon Anecholc Wind Tunnel

Perfomlng Organ_zatlon dame & Address: $poneo_inE Org_ni=_tlon N_=e & Address:

Department of Ae_onoutlca & As_ronou_ics Science Research Council

University of Southompton Scot_ Aouae

Southampton KinAsway
United _ingdom London

Unlted Klnedom

Prlnclpal Inves_$B_toz(s_: Ty_ oE Research P_oAtam:
Prof. I. C. Cheesem_n

B. Prltch_rd _ Fundamen_l
Development (Component or System)

X_ Demonstration {E_pe_Iment_l, Prototype, or
Produc_ion)

Year _oun_

ect Sum_ ry: ly de be _he 1976 (actu_l):

goal_, approach, expected or _ctu_l resul_, 1977 (bud_e_):

tepo_t(s_ 8ene_ed and _he d_te(s) of 1978 (_o_ec_s_):
publi=ac_on.) .........................

Or To_al FuodlnA A_ounc: (_3A,000) $51,58A

CO_ENTA:

An exls_ing 71x51 closed s_ctlon wi_d tunnel has beon coverced to have anecbo_= pcoperti_s

_or _requenc_es above 500 I|z. Spe_i_lly _o_tructed _pli_ters have bee_ developed co reduce
_he no_ee generated by _h_ w_d tunnel fan. Due to _he need _o ret_n _he original ae_odynomlc

cap,5_li_y the spllt_ers h_ve h_d _o be pl_ced _n the h_Ah speed d_££u_er where rileycrea_e

4D_ blo_P_Ae and _enera_e _erody_nmlc nolse which _ends to domln_e tho nolJ_ levels _n

the working _ect_on measured w_th _ s_ngle _Icrophone is roughly flat _bove 508 _z at _ level
o_ 58 dA° _e use o_ cor_el_tlon _e_hn_ques l_u_ further reduced this level.

In_t_l _per_ent_ c_rri_d out durln A the co_s_onln A of _he _unnel demonstrated th_
Je_ _x_ no_sej _rf_me noise _nd vortex r_frac_on ef_ecte curt be s_ti_fn_to_ily _sured.

Transcribed from the orlglnal.
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Haasuremen c Hochodology
We_t Germany

ProJecL Title:

Production o_ Noise P_ocection Haps

P_rformdng Or_,alllzation Name & Address: Sponsorin D Or_anlz_¢lQn N_mQ & Addraes:

Institute for Applied Geodesy
Richard~Strausa-Aile ii
Prankfor_

Weat Germany

Principal Invostigator(s)t Type of Research Prop, ram:

Br.-Ing. Walter Satzinger -- Pundamuntal
.-- Bevtdopment (Co_ponPnt or System)
.-- Demonatratlnn (Experl_en_alj Prototype, or

Produc_ion)

Star_ Date; Comple_lon Date: -- Heanuremen_ Methodology

Jan. l, 1973 E_timated Dec. 31, 1980 ---

Actual Fundinz:
Year Amount

Project Summary: {Briefly dosc_|be tll_ 1976 (actual):

goals, approach, expected or actual r_sults, 1977 (bud[_et):

report(s) generated and _he date(s) of 1976 (forecast):
puhl_ cat,on, )

Or Total PundlnB Amo%mt: (i,600p000 DH)
_--............ &6Z8..4__ .......

CO_IENTS :

The production of maps for noise prote_tlon zones for civlllan attdmilitary airports, as a

part of the complla.ce with _he regulatlon issued under the Avlatlon Noise Control Act of
March 30, 1971.

Translated and transcribed from the original GQrman,
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Heastzremen t Hochodolog y
Netherlands

FroJect Tdtlu= Development of a Standard H_asuring Procedure for Aircraft Norse

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

Royal Air Service Interdepartmental Commi_81on for Reduc£nS Noise

Public Health & Envlronment_l Hygiene _ver Air Traffic Routes
Amsterdam, Netherlands

Prlnclpnl Investlgator(s): Type of Research Progrnm:

Fulld_aletl_al

-- Developmc'nt (Component or System)
gemai1_t_t_n_ (Ex[l_rJm_ntall Prt_totypes or
Praductl_n)

Start Date: Col!q_l_tio.Date: -- Measi*rem_nt Methodology
Estimated

]'undlng_
ig76 0st. Actua1___ Year Amount

reject Summary: (Brlefiy doscrlbc the 1976 (actual):

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

or T_tal Funding Amount:
.........................

CO_IEN'f5:

A standard measuring procedure needs tu be available for aircraft hadst on behalf of noise super-

¸¸ Vision in general as well as for individual aircraft movements, Such a method d_ being worked o_
at the prasen_ time on the h_sts of dnternacional recommendations, Further developments with

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

: As much as possible, use needs to be made of already d0veloped precedureu in the framework of
atud_e_ made earlier°

Translated and transcribed from the original Dutch.
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Measurement Hetbodology
Net h_rlands

Project Title=

Study of tbe Desigll of a Noise Guard System

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

Royal Aviation Service, Defense Commission for Reducing Noise over Air
Public Health & Environmental llygiena Dept. Traffic Routes
Amsterdam) Netberlands

Principal Investigator(s): Type of Research Program:

FutldQmen t _ 1

-- Davelupment (Component or System)
DP_101tntrltLJon (ExpurJm0nL_ll) Prototype) or
Production)

Start bate: Completlotl DaLe: -- Hessuremen_ Hocbodology

1976 est. Estimated
Actual J_unding :

yo=z r Amount

Project gunu_ary: (Briefly describe thv 1976 (actual):
goal_) approach) expected or actual results) 1977 (budget):
report(a) generated and tbe date(s) of 1978 (forecast):
publication. ) .........................

or 'regal Funding Amoun_ :

CO_[HEN'rS:

The purpose of this study is to eat up data and guidelines for the design of a noise defense
system around air flighL territories, A distinction is made between large international
aircraft areas) regional civilian aircraft territories, military aircraft territories and
small civilian air flight territories. In close deliberation with the responsible authorities,
a specification should be dratm up of the noise prevention system for different types of
aircraft terrain, On the basis of _bis, the deslgs of tilesystem should be worked out as

_o apparattts) use) calibration) and procedures co be worked out for establishing an interpretation
of in/urinations sources.
In thte working out, attention needs I;o be paid to stationary and mobile noise measuring

poets and possible other equdt)men_, Consideration also needs to be given to the location
of measuring pos_s, settdog up of equipment to determine atmo_pheric influe_ces,

Translaged and trnnscribed from the original Dutch.
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M_asur _atlt He_hodology
Netherlands ._.

Pro_cct Title: Developm_n_ of a S_andard Calculation Nethod for Noise Pollutton

Caused by Airplnnes

Perfurml.g Orgnnlzatlon N_mo & Address: Sponsorlng Or_an|zatlon Name & Address:

Roy_l Air Service n_erdepartmentnl Commission for Reducl.g Noise

Defense. Publlc Health a.d Envlronm_n_al over Air Tr.fflc Routes

IIyglene Depar tmen_

Amsterdam_ Nether_nnds
Prlnc_pal Investigator(s): Typ_ of Research Program:

FuEldalnellta1

-- D_velopI,ent (Component or Systcl,)
-- Demoastratfil_ (Ex[l_r_I_nLa|, Prototype, or

Product loll)

St_r_ Date: Com]lletlon Date: M _lensllrel_ntMethodo]0gy
Estimated

1976 os_. Actual Fundlng: ---
Year A_ount

Project Summary: [_rle_ly descrlbc thc_ i_---7_(ac_u_l):
go_l_, approach, expected or actual results, 1977 (budget):

r_port(s) genuratcd _lldthe date(s) o£ 1978 (fore,cast):
publ_ca t_on. ) ..........................

O_ Total Fl_t1_l_ngA_ouLl_:

For the benefit of noise zoning around air flight terrain, such as expected In the legal draft

modifying the law of avlatlon, It Is necessary in connection wlth the involved legal consequences
that the calculation of noise curves be done according to n standard method. Guldelln_s should

be taken up for acgeptance with regard to flight parameters. _ircraft parameters, atmo_pherlc

_ and geomorphologlcal factors, the dlstrlbu_lon of flight movements and the compllntlon of the

air corps as well as with regard to a_ou_tlcnl factors which are used for the calculatlons.

Translated and transcribed from _he original Dutch.
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Meas_re=en_ H=thodology

United Kingdom

Pro_ec= Title:

Effects of Microphone Height on Aircraf_ Nolle _leasu_ements

Performing Organizat_on Name & Address: Sponsoring OrgnnizaCion Name _ Address:
British Aircraft Corpora_ion Ltd.
Co_ercial Aircraft Division
grooklands Road

Weybridge. Surrey. KT13 OSF
gnl_ed Kingdom

Principal Investiga_or(s): Type of Research Progrnm:

! P.R. Kearsey. H. g. Langley Fundamental
--- Development (Componen_ or System)

Demonstration (Experimental. Prototype. or
-- Production)

!
Star_ Dace: Comple[ion Date: -- Heasurement Methodology

gstlmaced

Actual Funding:
Year Amount

Project Summary: (grlefly describe the 1976 (actual):
goals, approach, expected or actuol results. 1977 (budget):
report(s) generated and the dace(s) of 1978 (forecast):
publication.) .........................

Or To_al Funding Amount:

CO_iE_S:

In alrcrafc flyover noise measurements It is rarely possible to locate the microphone in a

pssltlon where _he effects of the ground plane are inelgnlfieant. In order to Investigate

and minimize these effects It is proposed to study noise data obtained from measurements
tsken wlth microphones at various helgh_s and above va_lous ground covers, It is envisaged

that noise cesta will be made on a modern aircraft with high bypass ratio engine (Lockheed
Tristar), Results wall then b_ representative of _he Mrcraf_ engines which are likely to
be in service in the foreseeable future. This work will be partlcularly relevant co certain
revisions of noise certlflcaclon which are currently being proposed,

Transcribed from fire original,
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_lensqremenK _lethodology
Unlted KLngdom

PloJec_ Title:

Nntlonal C_llhrat1_n S_nndards for Sound Pressur_ and Nolso
_ H_asurem_n_

P_rformiflg Org_ni_a_ion N_mc & Address: Spo_sorln E Organizn_ion N_me & Address:

National Physical Laboratory Dept. of Industry Dep_, of Trnde

Teddlng_on I.Vic_orlu S_reet The Adelphi
Hiddlesex London SWL Joh_ Adam gtree_

United Kingdom United K1nxdom London WCI, Unlced Kingdom

Prlnclpsl Investigator(s): Type of Re_earch Program:
Dr, D. N, Robinson

Dr. H. E. Delany _ Fundamental

E. N, _azley -- Developmen_ (Component or System)
De_ns_ra_Ion (Experimen_alp Prototype. or

Productlon)

Start Da_e; CompleClon Dace: _ Heasurement _echod_loS7
Escimac_d

Actual Funding:

Year Amoun_

P_oJec_ Summa_7: (Brie_ly describe the 1976 (actuaL):

_oals, approach, expected o_ actual resul_s_ 1977 (budgec)_

ceporc(s) generaced and the dace(s) of 1978 (forecnsc):
public.cion,) .........................

O_rTocal Funding Amount;

CO_ENTS:

To provid_ primary callbra_lon of standard reference microphones and a national re[erenc_
service on acoustical measurement, Internatlonai comparisons. Standards for noise emission
measurement, especlally aircraft.

Puhlic_tlons

"Sound .bsorpclon In air at frequencies up to i00 Kil_", E, N, i_azl_y, NPL Acoustlcs Report Ac
74, 1976,

r "Callbgation procedures £or _ound level me_ers to b_ used for m_asuremen_s of Indusgrialflolse'*,
M, E, Delany_ L. S. _lit_ie, K. M, Coliins, and _. S, Fancey, NPL Acoustics Repor_ Ae 75, i975.
"The effect of small variations in the height of a microphone _bove ground surface on _he
measuremen_ o[ alrcraf_ noise". D. F, Pern_t and R. C. Payne. NPL Acousclcs Report Ac 77, 1976,

Transcribed from _he origlnal.

lO0



FIeasurement Hethodology
United Kingdom

ProJec_ Title:

Performing Organlzatlon Name & Address: Sponsorin_ Organization Name & Address:

Dopartment of Trade
london W,C, 2

United Klngdom

Prlnc£pal Investlgatoc(s): Type of Research Program_

Fundamental

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

Start Date: Completlon Date: -- Measurement Methodology
Estlma=ed

Ac=ual Fundlng:

Year Amount

ProJe=t Summ=ry: (Briefly describe =he 1976 (actual):

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

report(s) genera=ed and cho dace(s) of 1978 (forecast):
publlca¢ion.) .........................

O__rTotal Fundin@ Amount:

CO_MENTS:

Noise studies coverdn_ instrumentatlon and analysls technlques for noise eertiflcatlon purposes,

the social effects of atrcrnft no£se, dncludtn8 reverne thrust, noise measurements including
the production of NNI contour maps for such purposes as land use plannlng decisions and the

evaluation of noise abatement techniques, nlght dlsturbnnee, etc.

i:

Transcrlbed from the orlglnal,
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Measuremen_ Me_bodology
United Kingdom

Pro_oct Title:

Pe_formln g Organlzaclon Name & Address: Sponsoring Organization Name & Address:

Royal Airer_f_ Establishment
Farnborough
Hampshire SUI4 6TD

United KLngdom

Principal Investlgator(s): Type of Research Program_

i J. Williams -- Fundamental

-- Development (Component or System)
-- De_onstratlon (Experimental. Prototype, oc

Production)

Start Date: Completion Date: -- Measurement Me_hodolosy
Estimated

' Actual Funding:
Year Ar0o_nt

! Project Summary: (8rie_ly describe the 1976 (actual):
goals, approach, expected or actual resul_s, 1977 (bu4gec):

report(s) generated and _he date(s) of 1978 (forecast):
publlcncdon.)

Or Total Funding Amount:

CO_R_ENTS:

RAg hns continued co contribute to an interna_lonel apprnJsal of the problems of nolse
measurement in ground-based faclli_les which provide forward-speed _Imulatlon, The RAg

5 f_ tunnel has now been conver_ed w_th a new resl_ed fan and lib e_rodynamle performance

checked; s_udies o£ its background noise reductlon should start lace in 1977, after

eompletlon of the anechoic worklng-chumber and of the c_rcui_ ncoustlc splltters. As
regards uppllcatlon o_ the RAg 24 f_ wlnd tunnel, further investlgatlons relate co _ts

worklng-chamber acoustics, in-flow microphone _barae_erlst_cs, and 0eouscle-mlrror

dlscrimln_tlon. Techniques fo_ noi6e source locn_ion hnv_ been reviewed.

References

F. W. Armstrong '_ome UK Government E_abllshment _esoarcb _ownrds qule_r alreraf_."

d. Willlams J.S. Vlb. 4_7. (2) pp 207-236 (1976).

J. Willlnms '_round-bssed f_cill_ies wltb forward-speed representation for
aircraft noise _esearch."

RAg Technical Memorandum Aero IFO7 (1977).

AGARD Lecture Series 80 Paper ii (1976),

J. Wiillams '_erodynamlc noise."

(editor) AGARD Lecture Series 80 (1976),

Susan M. Dnmms "The sbleldlng metbod for nolee source loca_lon and a review of

alternative methods."

RAg Technical Report TR 77032 (March 1977).

Transcribed _rom _he original,
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Heasurement Hetbodology
United Kingdom

Project T£_le:

P_rformlng Organization NamQ & Address: Sponsoring Organizacion Name & Address:

Royal Aircraft Establishment

Farnborough
Hampshire Gffl4 6TD

United Kingdom

Principal Investigator(s): Type of Research Program:

Fundamental

J, HcKie -- DQvelop_anc (Component or System)

-- Demonstration (Expecimental, Prototype, or
Production)

Start Da_e: CompLetion Date: -- Measurement Methodology
Estimated

Actual Funding:
Year #dnoun_

Fro_ec_ Su_m_ary: (DrivEl M describe _he 1976 (actual):

goals, approach, expected or actual results, 1977 (budget):
repo_(s) generated and _he da_e(s) of 1978 (_oreca=t):
publ_ea=ion.) .........................

Or Total Funding Amoun=:

DO_lEh_S:

Two sezlea of _eats have been made in Ch_ RAg 24 f¢ acoustic wind tunnel on various nozzles _o

" provide infor_mt10n bo_b on the noise characteristics of _he nozzles under static and forward

speed conditions, and to provide data on whlcb the tunnel as a facility can be assessed for
_ comparison wi_h other facilities in which _he nozzles bave been tested,

Re_r_nee

d, D, W, Edwards "Comparative measurmenLs of the noise of cold a_c j_ts from tlxreenozzles

under static and forward speed conditlons_' RAg Tecbnlcal Hemorandum
Aero 1692 ARC 37055 (SOFt, 76).

Transcribed fro_ the original,
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Arehi=ectursl S=udles

Unltud Kfngdom

Project Title:
Active Damping Methods for Plates and Framed Structures

Perfocmlng Organlzatlon NamQ & Address: Sponsoring Organlzatlon Name & Addressz

civil Engineering Department Civil Englneerlng Department
University of Leeds Ondverslty of Leeds

Leeds, L52 9JT Leeds, L92 9JT
United Kingdom United Kingdom

Principal Investigator(s): Type of Researeb Program:

L. A. Walker Fundamental

X Development (Component or System)

-- Demonszration (E×pertmencal, Prototype, or
Production)

Stare Dat_: C0mpleclon Dats: fleasuremen_ HeEhodolo_y
Estimaced 198O

Funding:
Autumn 1977 Aetual--=_ _: Year Amount

Project Summary: (_riefly describe th_ 1876 (actual): (_900) _860
_, go_l_, approach, expected o_ actual results, 1977 (budget): not yet known

_' report(s) generated and the date(s) of 1978 (forecast): ,, l,
i publication,) ........................

Or Total Funding Amount:
i - .......................

In the interests of improving airborne sound insulation of panels and of regulating room

reverberation, tile control of transverse vibration of a _hln plate by application of active
energy feedback has been evaluated in past work here. A localized point control force is
derived fro_ the sensed motion of some poin_ on tbe plate surface. Control can be effective
for particular points and for all resonant modal motions under conditions of ligbt damping.
The complet_ conditions for system stability are established, Bandwidth llmiLatlons are
no_ found if the points of sensing and feedback are made identical.

Corresponding stability and performance conditions are known for an array of multiple damping
units like the single one above,

Measured velocity dampings of 40 dS are found within tim first three or four cycles of an

dmpulsed plate. The method should be applicable to other structures' (aircraft, ships, 8tamed
buildings) than the plat_, above, and future work (the object of the rvferenee) will

concentrate on the application to framed structures,

References:

L* A. Walker and P, P. Yansske, *Characteristics of an active feedback system for tbe control
of plate vibratlons I. Jl. of Sound & VibraClon (1976) Vol. 46(2) pp. 157-176.
L* A. Walker and P. P. Yaneske, 'The damping of plate vibrations by means of multlple active

control systems', dl. of Sound & Vibration (1976) Vol. 46(2 pp. 177-193.
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Architectural Studies
NeLherlands

ProJcct Title: Study of the Anticipated _leasuraa in which Use is to be Mad_ of
Noise-Reducing Equlpmcn_ in Nolee Zones as well aa _he Optimal
Presentation of Equipment Regulation

P_rfo_ming Oruanlza_ion Numa & Addrvns: $pon_oring OrganizatiOn Name b Address:

Public Health b Environman_al fiygiene Dept. Interdepartmental Co_ission for Reducing
_nsterdam, Nother£andn Noise qvvr Air Traffic Routes

Principal Investigator(s): Type of Research Program:

Fundamcl_tal

Development (Compon_n_ or System)
Demo;l_Lr_LJoN (ExIlef_I,cn_al , l_roLo_ypo, or
Production)

S_ar_ Date: Coluple_ion Dat_: -- _leasurcment Hethodology

1976 es_, Esti_ated
Actual Funding :

---- Ywlr A_ount
ProJcct Summary: (Rriefly dvserlbc _h_ 1976 (actual):
goal_, approach, expvc_vd or actual results¸ 1977 (budgvt:):
rcport(s) generated and thc da_a(s) of 1978 (forecast):
publ_eatfon,) ..........................

Or To_al Fundlllg Amount;

_IRR_

Translated and =ranscr£bed from the original Dutch°
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Arohltectural Studlee

Netherland.s

project T1tlex Inventory Study into the Posslbilltles of Protecting Residences nnd

Other Sound-gensitlve gulldlngs by mesas of Noise-Averting Equlpment

Ysrfur_Ing Org_nl_ntlon N_o & Address_ gponsorln_ Orgonlz_tloll N_ms & Address:

Royal Air 9ervlce luterdepartmental Commlsslon for Reducing Noise
Amsterdam, Netherlands over Air Traffic Routes

principal Investigator(s): _ype of Research Program:

Fsndam_llt_ I

_X- _evelopmen_ (Component or System)
-- Demoln_tri_tJon (_xperlment_l I lJrototyp_m Or

|_roductlul_)

graft Date; Completlon DaLe: -- _I_asurem_n_ Hethodo|ogy
Estlm_t_d

1975 est. Actual ]'uadln_:
year _nount

_'roJect Sugary: _grlefly describc the _97-_ (_ctusl):

go_Isl approach, expected or actu_l results, ]977 (budget):

report(s) g_nerated and the date(s) of 1978 Cforecast)_

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

O__rTotal Funding Amount=
.........................

COW,tENTS:

The purpose of the study Is to come up with a general view of the possibilities for reducing
the noise pollution within residences and buildings by means of extra noise in,elation on

" the basis of the e_fectlveness of the so-called Building Technical Commission for Aircraft
Noise as well as on the basis of data from abroad, This study can _ean a further nddltlon
of _ similar study into the study program of traffic noise, On the basls of a wlde-sprend

• _ literature study and data from tile Dutch acoustical council, as a function of a stepwise
classification Into classes of different nolse insOlation, it can be indicated which Insulatlon
measures can. be applied where attention should also be paid to secondary effects, as well a_

I; ve_llatlon_ thermal insulation, conde_sstlon effects a_ w_ll a_ _a_te_ance a_d eos_

_I aspects,

! A distinction shal£ be made between devices on existing buildings and devices o_ new buildings
to be built near the noise gone around aircraft terrain,

Translated and transcribed from the orlglnsl Dutch,
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Architectural g_udlea
Netherl_nds

ProJe=t Tltlo_ Test Scudy on _he Use of Noise Re_isting Equipment on Resides=ca
Coun=er_e=ing Aircr=f= Noise

Performing Organization Name & Addr0ss: Sponsoring Organization Na_m & Addross_

Public llealth& Envlronmental Hyglenn Dept. Interdepartmental Co=_nlsslon for Seducing Noise
Amsterdamj Netherlands ever Ai_ Traffic Routes

Principal Investigator(s): Type of Rusearch Program:

Fundamental

Developmen_ (Componon_ or System)
De_onstraLJon (Sxpor_moflcalp Prototype I or
Production)

Star_ Dal:e_ Completion Dace: -- He_surolnen_ Hothodo]ogy

1976 esc. Eatinlat_d
Actual I'unding:

Ye_lr Amount

ProJec_ Sugary: (grlefly describe _he ]076 (acLual)_
goals, approach, expected or actual results, 1977 (hLLdge_):
report(a) generated and the date(s) of 1978 (forecast):
publication.) ..........................

Oft Total Funding A_ounc :

COMHENTS;

This praise= envisions the use of nol_e resisting equipment already developed within the
: framework of activities of the Building Technical Commi_aLos on Airc_afc Nois_ (carried ou_

on a very small seal_) on buildings subJeeced _o aircrafc noise on such a scale that

signlfieanc da_a can be derived therefrom which is needed to determine Che noise resiscing

equlpment to be used around alrport terrains within noise zones, Consideration Is b01ng

given to Che insulation of about 500 resld_nees, distributed over a number of cla_e_ of
dlfferenc _olse poll_ion In _erms of Co_ UnIcs end peak stress in o_her comparable areas.

In eonne_tlon wi_h _hls, a distlnctlon is desirable In _he equipment package aeeordl_g to

resldence type aa well as according to Co_al noise insulatlo_. An experimental study is
Co be made In co_neeEion with this.

Translated and _ranserlhed from =he oriSinal Dutch,
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Architectural Studies

tlatberlands

Pro_cct Title: Study into the Possibilities of Saving on Energy Consumption fnr HQatlng
Purposes and Fuel Coats in Residences lus_latcd A_alnst Aircraft Noise

Pcrfv{mln_'-OrganizaL$on Name & Address: $ponsorin_ Or_anizatlo. Nalne& Address:

Public 11au_ing Establlshmen_ and $pa_ Dept. Interdepartmental Commlsslon [_r R_duc_ng
Amsterdam, Netherlands Nolsc over Air Traffic Rou_es

Principal invcstlgator(_): Typ_ of Researcil ProGram:

Fuildame.tal

.__ _cvclo]_inenL (Component or System)

I)emoI_strat]nn (Expvrlm_ntul, _ru_o_yp_, or
_raduc _l(_n)

$tar_ Date: _omll|eti_iiDa_: -- Heasurei_l_n_Mc_hodo]o_y
F._tim_tcd

1976 _st, Actual ]'undln_:
Y_a_ A1noullt

I'_oJcct Summary: (_rie_iy d_scrlbc _bc 1976 (ac_u_l):

goals, approach, _xpvct_d o_ actual re_.Its, 1977 (bud_e_):
report(s) _ne_at_d and the date(s) of 197_ (_or_cast):
pubiJeatlon, )

_n th_ s_d_ they a_c co_ce_nc_ with _ai_ng i_i_b_ _n_ _os_bi_ favo_bic _dc cffects d_

_,_, to thc a_pl_ca_o_ of n_s_esis_in_ c_c_ on r_sid_cs_

Thi_ s_dy $_lude_ a c_ic_ia_oi_ of th_ sa_i_gs _o be _i¢_ a_ w_ii as a _c_ti_Ig in
th_ p_a_ti_l _i_ation_ In the tcs_in_ _t_io_ _ds _o b_ _aid to the infiu_nc_ o_ _hc

r_i_g c_f_i_e _ of _ipm_ d_in_ ¢_aln p_riod_ so tba_ probabi_ a _s_i_io_ r_ust
b_ mad_ bc_w_e_ _iffe_cnt forms of air _a_i_

Translated and granscribed from the original Dutch.
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Alrcref_ Other
Netherlandu

ProJec_ Title:
Studies Concerntn8 gonln8 Legielecion

Perfomlng Ocgan£zation Homo 8 Address: Sponsordng Or_onizatlon Name & Addcoss_

Natlonal Lucht- on Ruimtevaartlaboratorlum

Anthony Fokkerweg 2
Ams_erd_ 1017
Netherlands

Principal Invemctgator(s): Type of Research Program:

Fundamental

-- Development (Component or System)
-- Demonstra_fnn (Exper_montall Prototype, or

Production)

Start DaCe: Co_ipletlon Da_e: -- Measurement Methodology
Estimated 1981

1977 Actual Funding:
Year Amount

Project Surgery: (Briefly describe the 1977 (actual): (150,000 F) $30,360

goals, approach, expected or actual results, 1978 (budget); (150,000 F) $30,360

repoct(s) generated and the da_e(s) of 1979 (forecast): (150,000 F) $30,360
publication.) 19_0- . -i: .... _D,OOg E _

gg 15o 008 F1 " _3_600- ....
_c9 _otal Funding _udc:

CO_,2_Eh_S:

The ec_ivltles with the zoning around aicpor_ _erraln, au_{las Is regulated in the

amendment to the aircraft law In prepnratlon, shall be continued in 1977. Namely, _heso

ae_ivlciee concern setting up a regulatio_ Thecalculatlons are set down for de_ermlnln8
noise pollutlon around alrpor_s. A further development of _he compuLetlon model for
determining nolse preven_lon is _o be expecCed in 1977.

In Icier years, emphasis will be lald on coilectfn8 date needed for noise hindrance

determlna_1on; to a considerable degree , these are dependent on the in_roduc_ion and
use of MLS-eonduc_in8 systems and other future amondmente to be made to _he procedures.

Trnasls_ed and _ranscribed from _he orlgSnel Dutch,
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Aircraft Other

West Germany

Pro_ect Title:

Survey of Current Aviation Noise Research Projects

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

Max-Planek institute Federal Minister for research & Technology
goettingers_r. 6-8

Boettingen
West Germany

Princlpaf fnvestigator(s): Type of Research Pro6rnm:

FundsmontslProf. Dr, Ernst-August Mueller

-- gevelopmen_ (Component or System)
SOmolIStya_ Ion (6xpcr_mcnLa_, FroLo_ypc I or
Productl 0:1)

N_ar_ Date: 6o_q_letfon {)ate; -- MeanurolnenL Hothodology
Estimated Feb. 28. 1977

March 1976 Actual .. Flmdln6:
Y_lr Amount

Project Summary: (Nrlefly describe tg_ 1976 (actual):

goal_, approach, expected or actual ten.its. 1977 (budget):
report(s) generated and tbe date(s) ef 1978 (forecast):
publJcatlon,) ..........................

Or Total Fulldl.6 A_om_c: (50,000 DH) $21,200.
.........................

CO_II!NTS :

All aviation noise-related research conducted in _he FRG from January 1 to December 31 wlll
be surveyed using a questionnaire, and documented in a catalogue. In addition_ expert
analysis of the collected Information will lead to nn evaluntlon of the general status of
Geman research in this ares.

Translated and _ranacribed from the original German,
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Alrerafc Other

,., West German_
'Pro_vct Title:

Study of the Terrain Noises Emanating from the Civilian Airport. Dusseldorf--Including
the PArallel Track--and of the Possibility of Reducing Thes_ Noise 1_wls

Performinfi Organization Name g Address: Sponsoring O_g_nizatlon Name & Addrcss_

Technical Honitvrdng Association MlnistQr for Economy, the HLddle Classes and
Koeltl, Konstantin-Wlll_-Str° 1 Transportation
West Oermany Dusseldorf

Princtp_l Invcs_igac_r(s): Type o_ Research Program:

FundamentalDr, $. C, Mar_i_ez
Development (Component o_ System)

-- Demonstration (E_pecimental, ProCotype, or
Production)

Start Da_e_ Co_lpl_don Da_c_ -- Measureme_ _ethodology
Estimated

0e_. 1, 1975 Actual ,D_e. 31. ]g76 Funding:
Year Amount

P_o_ect Summary: (Hriefly describe th_ 1976 (actual):
goals, approach, e_pected o_ actual results 1977 (bud_e_):
_eport(s) generated and the date(s) of 1978 (forecast):

publdca_don.) ............. (f3_O_O-_ ......
Or Total Funding _oun_: $30,952

CO_'_S:

Determination of presen_ as well as anticipated noise level¢ under various weather conditions;
including all noise sources, such as flight _nd traEfic noises; ascertaining the percentage
e_ nols_ _or each individual source; proposal and evalua_io_ of scructur_l prewntlve

Translated and transcribed from the original Geru:an.
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A1rern_ Other

Abbreviated l.£sttngs

with Funding

Sweden, Development of SoAic Boom Carpeea for Single and _tn Engined Propeller
Aircraft, Na_lonol Swedish Aeconau_lc_l Research InG_l_ute (FFA)_ _x 11021,
g-161 11 Bromma, Sweden. Sponsor: National Board for T_chnle_l O_velopment.
Lannar So_rnae_, ttarch 1975-Feb, 1976, To_l Fuiiding Amount: (135,000 Skr)
_30_416° Haasuremen_ _nd compu_acion of sonic boom carpo_ for single and twin
_ngin_d propeller aircraf_.

_es_ Germany. Study of _ho Effecc of Noise Aba_men_ _a_ures on theOperarin_
C.apaeity of Frankfurt Airport. Federal Air TranBporta_lon Off_ce_ g_unsehw_lg,
Flughafon, WO_ G_r_any, T_d Hooto_. To_l Funding Amount: (30,000 DH) $12,720.
S_udy of th_ Improvements offended in Frankfuc_ Airport. Ai_o_a_io_ of the _,f_,l
_y_em _n connection with the ahandonmen_ of th_ Wl_baden-Erbouheim Airport _nd
its eff_c_ on _he operating capacity of Frankfu_ Airport, (Pha_e 2).

i .
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Aircrufc Other
Ne_bnrlands

Project Title:
S_udy of the Ac_tlalNoi,_e Pollu_lon Due to _Arplanes at _h_ Level of tileI_nd

P_rf_rmlng Organl_atlon Name & Addresn: gpon_orlng OrgnnlzaLion Nanl_ _ Address_

Public Health and Environmental l[yglcne Interdepartmental Comnlission for Reduclng Noise

Royal Air Service, Defen_e over Air Traffic Routes
Amsterdam, Ne ttlerlands

Prlnclpal Invcstlgatoc(s): Type: of Rusc_irch Program:

Ftlndamc[Ital

-- D_v_!ioilm_itt_Co_ponP[It or gy_tcln)

Produc_lon)

gLar_ Date_ Comple_Io_ DaLe_ -- Heas_rpIneil_Hetgodt_]o_y
Estlma_ed N

1975 est, Actual -- --° fundlng;
Y_ar A_o0nt

ProJcct Summary: (Briefly descrlhc the 1976 (actos]):

goals, approach, e_pec_ed or actual rf_s_Jlts, 1977 (budget):
report(s) geneI'ated and the daze(s) of 1978 (forec;ist):
publJcatlon, ) ..........................

Or Total Fondlilg Amount:
.........................

COHHENTS ;

Tbe study has the object of creating Insight on an annual basis of tile actual noise pollution
_: for _11 relevant air traffic terrain in the Netherlands, The data are to be uued for govern-

mental purposes on v_riou_ terrains_ adoption of standards, phasln_ and adoption of _o_e
preventive _quipme_g in the frnmework of the prevention program withln t_e noise zone, plano-
logical purposes, etc, A general view can be obtained by an aggregation _f various nol_e
pollution calculations for the different ntr fligh_ _crrains on the basis o_ actual dnca
concerning the performance of fligbt, the number of aircraft movements, aircraf_ type_ an_
the l_ke,

Translated and transcribed from the original Do=ch,
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Aircraft OrhQr

Netherl_nds

Project T£rle:

Study of thQ Financial Evaluation of Nolae Obstacles =a n Result of Air Traffle

P_rformlng O_ganlzatlon Nilm_& Addro_a_ Sponsoring organlz,_tion Name & Addr0asl

Roy_i Air Sorvlce Interdepartmental Commission for Reducing

Public {{enlth _ Environment_i Hygiene Dept. Noise over ALr Truffle Route_
Ams_erd_ra, Netherlands

Prlnclp_l Inves_igator(s); Type nf Retie,torchProgram:

_'u}id_m_l{tal

-- l)ev_lopment (Compol_eIl_or System)

-- D_raon_traL_nn ({!xper{t_ent,_ipFrc_Lo_ype, or
Product lol_)

Stnr_ Dn_e: Co_}llo_iOtlD_Lo: -- Hoa_LireIilen_Methodology
Estlmat_d

Z976 est. Actual Funding:

Ve_,r A,0o__,,!t_t
ProJocz Summary; (B'rlofly doserlbc the 1076 (uetual):

goa{_, _pproac{h expeczed or actun{ rosu]t_, I077 (budHet):
report{8) genel'a_od nnd the da_e(s) of 1078 (forocn_¢):
publlc,mtlon,) ..........................

Or 'fofal Funding Amount:

COHHIfN'I'S:

On behalf of decisions concernlng _ew nlr =rnfflc terrain as well as modlfica_lons in use and

_he _xtens_on of _vnil_ble _errain, _t is desirable to develop he_er ev;llu_io_s o_ tb_

b_els of money for nolso obstacles, than is presently the case. Dlfferent ovnluation metbods

have be_n s_udled nnd applied in _he fram0work of _he nnalysls of _ _Ite for a second n_Ional

n_rport, bu_ _he impression _xl_ts t}in_in_ufflci_nt _ten_£on ha_ b_en _id to _h_ no_s_
n_pec_. A con_nu_tlon of _he flamed s_udy is d_airable.

I
I

Translated and transcribed from tll_ orlglnnl Dutch,
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Aircraft OZher

Netherlands

ProJcc_ Titlez
S_wdy into the Relat$onshlp Between Noise Pollu_fon and ObatacleB In _h0
Vlcini_y of Htlttary AircraFt Bases and _mall A£rports

Performlng Orgal_izatlon NamQ & Address_ Sponsorlng Organlz_1on Nama b Address:

Public l[eai_h and Envlconmen_al Hygleno Dept. Interdepartmental Cnn_ssLon for Reducing Nolsv
Ams_erdam_ Netherlands over A_r Traffic Rouces

Pcincipal lnvc_igator(a)_ Typv of Rvscarch Program:

FL1ndamcllta im
Duv¢_lopmcnt (Component or System)

-- I}omol_raLiOn (Exp_ri_cnt_l, [_roLO_ypc I o_
Productl_ll)

S_ar_ | -- Hea_tlr_mcn_ He_hodologyD_te_ Completion DaLO:

Tranala_cd and _ranacribed from the original Dutch.
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i
Aircraft other

Netherlands

Projcc= Tit le_
Supplementary Invcstlgatdon of the Sound Emission of CIvil Alrcrafc '_pes over
Accessible Dutch Aviation Terrain.

Performing Orgal_Izatlon Name & Address: Sponsorlnc Organization Name & Address:

Royal Aviation Service Interdepartmental Commission for Reducing Noise
Amsterdam, Netherlands over Air Traffic Routes.

Prlnclpal Invcatlgator(s)_ Typv of Research Program:

Fundamental

-- Devt!lopmcnt (Component or System)

.-- PemollsLrat.[nn(Expuf{meotal, ProLot),pc, or
Production)

Start D,_te: Compluttsn IMLO: _ Heasurelilc,nL Methodology
Estlnlated

1976 eat* Actual Funding:
Year Amount

Project Summary: [Briefly d=scrlbc the 1976 (actual):

goals, approach, expected or actual r,!suIts, 1977 (budget):

rcport(s) generated and the date(s) of 1978 (forecast):
publlcatlon.) ..........................

Or Total ]:u.dtng Amount:
.........................

CO}_IENTS :

This study concentrates on civil aviation (cemm0rcinl aviation, genera] aviation and helicopters).
The data are used to improve the prognosis of noise pollution, the calculation of actual nofs_
pollution and for the adaptlon of rules for use to r_trict noise.

Us_ should be made of foreign data wherever possible.

Translated and transcrlbod from tileor_giflal Dutch.
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Aircraft Oth_r

N0gherlands

ProJccL Titlvt Study of rh_ P'_Iblc Results a_d the N=edvd Data Cotlnernlng _he Necessity
of Zoning around Aviation Terrain, for which _he Use of AircroEt with Turbine

Jet Engines IR _uled. Out (Smaller Airports_
Performdng Organization N_mo & Address: Sponsorlsg organlzatlon Nam_ b Address:

Royal Air Service Interdepartmental Com_i_slon for Reducing Noise

Amsterdam, Netherlands over Air Traffic Routes

Principal Investigator(s): Type of Research Program:

Ftltldnmcn_ai

DevelopIll0nt(Coraponen_ or Sy_tel_)
D_mol_r_ti*in (Ex]lerimental, ProLotypo , Or
Praduc tdim)

1 Star_ Bat_t Comple_ion DaLe: _ M_asttremen_ Methodology
[ Estimated

I 1976 eat, Actual Funding:

I Yc_ir AmountProject Su_aryt (Briefly de_crihe chc d97g (_etuai):
go_lss approach, expected or actual rE,suits, 1977 (budget):

report(s) generated and the date(s) of 1978 Cforeem_t)

publlcat don. ) ...........................

Or Tot/l] ]_tllld_lt D AFaollnt;

CObLqENTSz

In this study we are dealing with obtaining the needed data and insights with regard to tile
zoning of small, civilian aviation _erradn, By means of this information, it can be de_ermined
how d_sired zoning can be achieved hy planologien! and environ_encal tlyglenc considerations.

i ' .'

Translated and transcribed from th_ original Dutch,
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Alrcrnf_ Other
Netherlands

Project Title:
Study of _llu Pouslbili_les of gonlng Avia_len Terr_in _llch Does Not Lie on

Dutch Tarrltery, bu_ Nhlch ie Located on Territory Under Dutch Influenev

P_r£or_iog Or_al_i_tlon N_mc & Addrc_s_ gponsor_llg Or_anlz_Lion NamQ _ Address:

Public Heal_h _nd Environmen_ Depc, fn_erd_p_rCmen_al Co_t_isslon for Rvducing Noise

Ams_erdamp Netherlands over Afr Traf£ic Rou_es

Prlncipal Inve_tigator(s): Type o[ Rese_zrch Program:

FulldaracnC_i

I)_I!l_]inz_Tl_(Corspoxl_11ter gystcla)

Produc _ioI_)

g_a_ D_e: COmlll_ion Dn_e: _ _Ic0surcnlcn_He_hodology
Estimated

1976 es_. Actual I,'undlng:
Y_tr A_ouil_w

l'roJcc_ gur_ary: (griefly de,Jcrlbc _he 1976 (_ct_al)

go_isp approach, expec_vd or acLual results, 1977 (budgc_)_

reper_(s) generntcd _nd the da_e(s) of 1978 (forvcas_):
publJcatlon, ) ...........................

Or To_al FuEldIEl_Aa0un_:

The goal o_ the s=udy Is to come up wi_h data in the form of nol_-poilutlon curves concerning n

certain mlli_r_ avl_1on ter_icory lying in the boundary are_ between Ge_m_IzF and _e_glum_

wher_ _oI_e _ _xperle_ced on _h_ Dutch _rr_ory. Al_heu_h an nn_logou_ zoning a_ for gu_ch
aircraft _e_ri_ory is noc po_slble in _he f_amework of the modified Fligh_ Law_. the future

• |lo_e abace_nt laws offer _ma_ posslblILtLes for thi_. In ch_ c_rrylng ou_. use enn he made

• of dn_a co be provided by _esc G_rman and gelglan _uthorltles.

Transla=ed nnd transcribed from the original Dutch,
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Alrcraft Other
Sweden

_ro_(_ct
Tlth_(Joint Cou_dttee for Establishmen_ of a Noise Disturbance

Zone Around Arlanda

Mrporc)

P_rformin_ OrF,a.izattou Naln_ & Address: Sponsorln_ Or_ulizatlol_ Name & Address_

!tegionplane- och n_ringslivsnEmndens
f_rvaltning_kont or
Pack

i 109 40 STOCKIIOLM 40 Swedeni

I Princdpal Iiwostlga_or (S): Typ_ of |{ese,trcbProgram:

E
3oard of Civil Aviation, Sweden Pund;mlellralDevolof,ment (Conlpollr.ngor _vstl_m)

t ])_l_On:lLt'iitloll ([_xpol'll_enL,11, Prototype, orProduction)
_ur_ Dil_e; CoI.pI_I,_ _tc: -- Heasuremeilt Methodology

Estlma_ed 1977

i 1974 Actual Fulldillg:

Y_e;l_r Amount
:'roJcct S_._.*ary: (Briefly describe the 1976 (actoat):

zoals, approach, e_pee_ad or actual results, 1977 {budget):

report(s) ge*lerated and the date(s) of 197B (forecast):
.,ublicatIon. ) .........................

O__rTotal Funding Amotm¢ :
.........................

COMHENTS :

The Joint committee can be regarded as a pilot project with the aim to develop
a procedure for e_tablishln_ noise dlsturbanco zones _rotu3d the Swedish airports.

In the committee are represented regional and local pl_nnlng authorltlcs and
the Board of Civil Aviation.

The eo_ittoo ha_ attempted to roach a_ ngreement On the d_llneation of the
noise dlsturbanoe zone _hat satisfiQ_ both t_ funotio_ of the _irport and

%he deyelop_e_ Of the surrotuudi_ co_£mtt_itio_,

The basi_ for the discussion in the _o_ittco ha_ been _ series of

_itornatiye deline_tion_ of _e zone derived from iterativo manlp_latdon

of the undcrlylns factors (runway allgnmeSt routeing, runway utllization_

type_ of aircraft, day/nlght-traffic ere).
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Alreraft Other

United Kingdom
Project Tltl_:

Assessment of the Effects of Multlmodal Response on Fatigue Life

Performing Organization Nurse & Address: Sponsoring Organlzatlon Name & Address:

British Aircraft Corporation Lid,
Commercial Aircraft Division

Brooklands Road

Weybrldge, Surrey, KTI3 OSF

Prdnelpal Investigator(s): Type of Research Program:

D, C, G, Eaton Fundamental

Q. A. Failey -- Development (Component or System)

-- Demonstration (Experlmencal, Prototype, or
Production)

Start Date_ Completion Date: -- Measurement Methodology
Estimated

Actual Funding:
Year Amount

Project Sugary: (Briefly describe the 1975 (actual):

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

report(s) generatQd and the date(s) Of 1978 (forecast):
publication.) .........................

O.!Total Funding Amountz
.........................

CO_ENTS:

The suitability of using fatigue data as derived from single degree of freedom response tests
For the prediction of fatigue life of corresponding multlmodal response configuratlona has

: • been queatloned° A aeries of controlled tests on fre_ bea_ is proposed in which ._dal
characteristics and strain distributions will be detormlned for certain selected inputs. A
comparison will be made of fatfgu_ life against stream l_vels for the fundamental mode and

two mode studies, wherein the random excitation will be centered upon the fundamental
. frequency a_d fundamental plus sn harmoaie frequency, respectively.

Transcribed from the orlglanl,
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ALr_ra[t Oth_r
United Kingdom

Project T_tle:

_/rcraf_ Engin_ Nodse

P_rformin_ O|'|;aniza_lon _a_.-. & Address: Spont_orlu_ Or_anizaLion Name & A(Id_os_:

ROI,LS-ROYCB LTD., H. I_. G_J}_P_II,T/_T I:OD (PE)

D_--RBY,

,_'r_ncJpal Znvestigacor(_)_ Type o[ Research P¢oSr,_m:

Dr, G, E.,p_.ARSON _ Fundomental

-- Dev_)opm_nt (Component or System)
.__ DemDn_traLton (Experimental, Prototype. or

]'roduc _ion)

Start

Date: Colaplettom_L-/Xe: -- _.ea_urcmen_ ltethodology
• _la_ed

Project SQnL_ar)': (Brtofly deucr_be Lhe (actual):

toals, nppro_ch, exnecced or actual results, 1977 (budget):

publJcatlon.)°n°r[(_)generated and the da_e(s) of 1970 (forecast): /_

co_NP.grs,

_nvestigations of sound absorber wall linings in a flo,'t duct facility,

(_Itu_to_ _t NGT_ P_o_o_k, H_nts, Engl_nd). Th_s_ _xper_m_nt_l

invo_tigationo cowr single l_r and d_uble l_y_r _inQ_, bulk _bso_bors

and some p_oprict_'_" p_nuls b_Ic_lly In a rectangular duct. _ffect of
_i_con_inuities in the lining type, _nd are_ cha_gos in the _lu_ _r_

bedn_ dnvo_t_6a_d. _or_ roc_nl proj_ot_ cove_ circular end _nnulkr

lined ducts, _nd _plit_ers.

I
I

I

)
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Aircraft Other

Unlted Kingdom

Pro_e=E Ti=le: Initial Studles of the Response _indAcoustic Fatigue B_b_vloura of Tltanlum
Development Structure

Parroting Organization Name & Address: Spo_sorlng OrEaniz_tlon _/a_e& Address;

British Aircraft Corporation Lid,
Co_ercial Alrcrafc D1vlaion

Brooklands Road

Weybrldgep Surrey KTI30SF

United Kingdom

principal Investigntor(s): Type of Research Program:

-- Fundamental

Dev_lopment (Componont or System)
Demon_tratlon (gxperlmenta:, Prototype, or
Productlon)

Start Dace: Completion Da_e: _ Measurement Methodology
Estlmated

Actual Fund£ng:
Year AmOUnC

Project Summary: (Brlefly describe 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:

In future aircraft and _paea vehicles, certain areas of the structure will be subjected =o
high nol_a _oadtngs, Application of _truetures eollstruc_ed of titaultu_ h_ve been suggested
for use in _ucb are_s. It is proposed _ha_ _lrst assessments of _he fatigue resistance
of _ltanl_ s_ruetu_es be c_rrled out on specimens manufactured _or a currc_ R and D programme.
I_ 1_ envisaRed tha_ _yplcal response and fatigue behaviour be observed from siren and coupon
te_ts and the results correlated wl_b a _}teorctlcaf s_udy.

Transcribed from cbe original.
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/_t rcrnf t arbor

West Germany

Project Title: Investigation of Noise Protection Zones According to the Aviation Noise
Protection AcE of Hatch 3. 1971.

Poriormtng OrB_niz_tion N_me & Address: $ponsorin_ Organisation Name & Addr_ss_

_ax-Planck Institute for Jet Research
Beet ttngerBtr. 6-B
Goettlngen
West Germany

Principal Investigator(s): Type e_ gosearcb Program:

Dr. Klaus Hatscha_ Fundamental

-- Dov(tlopzilent {Cornpon_nL or Systole)
-- l)_r_onstr_tJIin (Nxpur_ln_ll_a] t llrULO_ypot or

Productl(Jn }

S_art D_e_ Colnpl_tton D_Lel _ He_stJrezllun_ _lethodo]ogy
gstimat_d _e. _1. 1976

Aug. 1p 1971 Actun] I'unding:
Ye;ir A_ount

Project Summary: (Briefly describe the ]976 (actnal)t
goals, approach, expected or actual r_sults, 1977 (budget):
report(s) generated and tim date(s) of ]978 (forecast):
pubXieation, ) ..........................

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

CO_IHENTN:

Plant Betermtnntion of the noise protection areas according =o t}to Aviation Noise Protection Act
dE 3-30-71. Dovelopmen_ of the m_hod according to _hieh the nois_ protection zone defined in
par. 2 of the aircraft nois_ la_ i_ to be d_termfned. (a) development o£ a questionnaire for
progrtosls of the foreseeable flight operations at an airport ("data determination system of the'l);
(b) developm_n_ of the m_thod according to which th_ curves of the constant equivalent no£s_
ievels are determined in _he vicinity of _he airport ("instructions for calculation nzb");

(c) carrying out the noise p_otection zone determina_tons ¸ for _he airports of ttle Federal
Republic o_ Germany.

Translated and transcribed from _he original Cerman.
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A_rcra ft Other

_bbreviaced L1_Clngs

Nor_ay. Prlmary Nolse Ccnorac_n8 Mech=nlsr_s. S1n_ef, _le Laboratory of
Acoustlc_, ELAB, Unlv_si_e_e_ I Trondhelm, 7034 Trondhe_m, NorWay.

January i, 1975, Detailed _udles of aeroacoustlc nolse generatlng mechanJsr_.
Cla_iflcat_on _nd _d_n_fJca_1on Of pr|r_ry no_se gcner_tln_ rnnchan_sms.

On_ed _ngdo_, Two-_re_m tlix_n_ No1_e: Slm_]_r1_y Considerations°
Sou_]la_p_on Dn_v_Ityl Ins_Itu_o Of _ound and V1br_o_ Re_ch_ South_p_oN

Dni_e.d R_ngdo_. Aerod_namlc Nolse _leory: _oundar_/ Effects _n Non-Unlform
F1ow_, SouCh_p_on _iv_r_Ity_ _ns_tu_e of Sound and V£bra_1on Re_onrch_

_outha_p_on SO9 5N_I, Un_ed Kingdom. C. J. _rfey, Publlca_1on - "A_rodynamlc
_ound from no_-un_form _1ows _h boundaries," C. L. Horfey _976 ProceedJnga.

_h In_. Congress on _leore_i¢_1 and _ppl1_ Hechnnlcs, Delft. Paper 249,

_nlt_d _nBdom. Investigation of _he Trade-O_f E_fect of Alrerafc No_e _nd

Number. University of Southampton, Ins_i_u_o of Sound and Vlbra_on Roae_rch,

_ou_hamp_on SO9 5_I, Untied glngdom.

Unlted _gdo_, D_velopmen_ of Mom_n_u_ Po_ent1_l _11eor_ for Fluctua_

Flu_d Flows° Sou_11_np_on _verB1_y_ Institute of Sound _indV1br_C_on R_search,

Southampton S09 5Nll, Un_ed K_ngdom, P, E. I)oak.

_nlc_d Kingdom. Work on Comp11_nce__qt_h.Annex 16 ICAO S_andards _No_se
Cer_flcatlon Levels), Dept. of Trnde, London, Unlt_d K_n_dom, 1977.

[_ed _ngdom. La_er Velo_Ime_er _a_urements _n Subsonic and Supersonic

Je_s ICo-operaclve Wor_ w_i_ LocMl_ed-_eor_in Co_pan_), Southampton

U_v_r_yp _L$_ut_ of _ound _ V_bra_on Research_ Sou_hampcon _o9 5N_I_
_1_d V_tngdom. d, C. L_u_ P. J, Morris, M, .I,J_sher, Publ_catlon

"Nolse measurements In a fr_e-Jec _]_gh_ slmola_on f_c111_y: shear layer

r_fra_on and fac_1_cy_to-_l_h_ corrections." C. L. Morley _nd B. _I,

Tester 1976 _IAA Papor No, 76-$31.
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CTOL (Subsonic)

Noggarlands

|'roJcct T£_le; Collection of D_ta Concernlng Nolso Hindrance Calculatlons and Lhe Control In

the Performanca of Fllgh_ Procedura_

Per_or=inB Organization Nama & Address= Sponsoring Or_anlza_ion Name & Address:

Na_lanal Lucht- on RLl|m_evaar_I_ll_oriiLori_:m

Anch0ny Fokk_rwag 2
tauscordam 1017

Na_herlandB

Prlncl_aL lnvo_iga_or(_): Type of Rase_rch Program:

Fundaman_al

D_v_lop_en_ (Compo.ent or System)
Demons_ac_nn (E_p_clm_n_alp Prototype, or
Production)

S_a_g Da_e: Compl_io_ Da_o: -- Hea_uremen_ Ho_hodology

Estlma_c_ . 1980
1976 Actual Funding:

Year A_oun_

ProJe¢_ _ur_7: (_c!efly d_cribc cha 1976 (a_ual)_ (125,000 _; _5,300

goal_, appcoach, axpoc_ed o_ actual c_sul_s. 1977 (budsa_): (80,000 F) $16,192
rapo_c(s) generated _nd _hc dace[s) of _o_ (for_.as_).(50, 000 F $10,120

I9_ _ '(5010OO F) $10,120

Explanation: As in tile preceding year. lu 1976 the NLR shall make ago of a L4/5 radar reade
available by _he Royal Air Force In order to n_cor_ain alrcraf_ Atar_ln6 and land[n6 a_
gchtphol.

As egpecged, gho moaa_remon_ o[ runways In or _fter 1976 w_lB carrlod nu_ with some_ging e]_a
Than _[io now conventional L6]_ radar. _ealng _his is no lo_gor awllablc.

Translated and transcribed Erom the original Dutch.
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CTOL (Subsonic)
Netherlands

Project T£_le:
Sat_lng Up Long Term Prognoses Concarnihg No|se Production of CTOL Aircraft
and Study of Low Noise Flight Procedures

Performing Or6am£_acion Name & Addr_s$_ Sponsoring Or_onlzatton Name & Address:

National Lucbt- en Ruimt_wl_lr_]_lboratorh:m

Anthony Fokkarweg 2
Amsterdam 1017
Netherlands

Principal Xnwscigator(s): Type of Research Progrnm;

Yundamencal

m Development (Component or System)
m Demonstration (E_pe_lmcncaL, Protocype, or

Production)

Start Dat_; j CO_l[_l_tion Da_e: _e_suremeN_ M_hodologyEstimated 1980 m

1976 I Actual Funding:Year Amount

ProJec_ 6ur_arT; (_riefly describe c_e 1976 (actual): (60,000 F) $12,144
goala, approach, expected or actuai results, 1977 (budse_): (70,000 F) $14,168

report(s) generated and th_ da_e(s) o_ 1976 (fore_as_): (BO,O00 F) $16,192

publication.) _" - - _ " (IoO,O00 F_ ......_20,240
1981 (110,000 F) 822,264

The activities begun in 1975 in the framework of this study are to be continued in 1976. Theme
activities can be described as follow_:

- a_udy of _he influence of aircraf_ design parame_er_ on the Ilolae production of airplanes,
- indication of _he mo_ probable development of new alrcraf_ _ypes,
- following of technical developmant_ which are directed at tile modlfic_tlon of existing

alrcrnf_ _ypes (rat_ofi_),
- the _udy of _o1_ raquirome_ts; pr_se_ day as well as r_cen_ eoncep_,

The named activitle_ ar_ to be carried ou_ with _be accompanimen_ of a S_eering Group in wh£cb
different Netherlands concerned organizations take part,

l_ is probabl_ _hat this s_udy will extend over a number of years, also in connection with
_he adapta_$on of results on _ha basis of new data and lns£ghts,

In coN_ac_ion with the e_udy carried ou_ in 1976 concerning the reduction of the noise level
of alrc_af_ heard on _h_ ground by Itlow-power low drag n procedures_ _he nois_ aspect8 of
other flight procedures w_ra s_udted, such as "reduced flap setting" during approach.

Translated and granscribud from cha original Dutch.

136



CTOL (Subsonic)
Unitcd K/nRdom

l'ro_cct 'ItLJf_: A Purtbcr Study nf _ho Effocls _f Appro_ch PPoccdtlros on lloiso

(Loo]:hoe_lL-IO1_ and 11_0 1-11 Ai_'ornft)

Ppoot_nlncN_ _XeCLI_iV_w ],_iNi_t_yOf _OfCnCC

l_i_h Airxay_ F_utop0t_n3_Iv_Dion John _dnm _r_e_ I L_ndon LIC2tl6_B
London (Ho_rol_) A£rpor_

]lo_n_lo_j l._idd_Dcx _16 2J'R

Prlnc_pn3 Znv_s_i_nIo_(_): 'rypco_ ]¢asc';Lrchl'ro_r_,_:

_rlno_I)_ l_oi_a_n_nc_r m l}_wlopi_Icllt(Componci_t or System)

Pro_uc _ion)

Esti_i,_Lt_d

Actunl J1to_ I_7_ F_mdln_:
Y_.cQr t_ioun_

Project _.una_'y: (_rlc_ly dcscr_bc _c 1976 (_ctu_3.):

_on]_ npp_o_:ch, cxl_cctad o_' ac_iml r_IJl_I 1977 (bu_l_l_):
•_l_ort(_) _n_r_t_ nnd _h_ da_c(s) of 1978 (forecast):

pub1_ca_ion. ) - - -"......................

Or Total Fundln_ _oun_: (_11_00) $I.9,775

In thin ucoond s_udy or the c_£cot of approach prou_duPoD on oofn_uai_y

n_iso_ _he ori_In_1 e_a_nlna_on of _}_ _rid_n_ 3 ha_ boon ex_endod _o
_nolt_dc _he L-IOli aad _Ito _0 1-11 a£_ra_.

,: Reoofr_da_ion_ _o _la_oi_or fttpth_p Work _n po_rd _o ]_o_for/nanoo

ma_n_ and _o _h_ m_hod of a_ao_on_ uaod _nd for a _tudy of _h_

_mpllc_£onsf in _orm_ o_ £11_h_ ooI_trol _y_cm to,ponce and _Ircrnf_

hand_i_ of _eopor _han 3° approach _th_°

J_/8/o6o June1976
_o}_ioal ]IotoI_' P/690
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CTOL (Subsonic)
Ne_herlnnds

Project Title_ S_udy of the Adop_Jon Posslbilitles of Flight Procedures Favorable from a
Nols_ Prevention vle_point for Cartalh Avlac_on Te_radn

Perfocnl_ng Organiza_ion Num_ & Addre_ Spon6orlng Organdzat_on Na_e & Ad(_res_:

Roynl Avln_ion Service InLerdepartmental Colnmleslon for Reduclng Nols_
Amsterdam, Netherlands over Air Trafflc Routes

PrincJpal Invostiga[or(s): Typo of Research Program;

-- FIllld_In_llt al
Developnlent (Component or System)

__. I)_mon:;_rntlnn (_x]Jcrit_c_t_ll Prutotyp_, or
I:rodu¢ LIIJLJ )

E_timat_d

1976 es_. Ac cual Funding:
Ye_lr Amountm

Proj_c_ Summary: (Sclefly d_scr_be _hc ]976 (ne_lml):
goal.% approach, _xpec_e_[ or uc_ual r_mults, 1977 (budgut):
repor_(_) g_nera_ed and _he da_c(s) o_ 1978 (forecast):
publication. ) .........................

Or To_al Funding Amount:

CO_IENT.g

In the study, we nee dealing with obtallling more insight into tile pnssiblllties o( 2-segment
nppronch_ nodsl-ab_temen_ s_r_ procedures, nolse-rouEin_ an_ _he like. Attentio_ _ust be paid
_o the prac_dcnl possiblld_es from _he standpoinE of flight uaf_ty, air _raffic control, opur-
ational-econom_c r_su_t_ _nd _he working out of lo_al noise pollution proble_, The study also

; Berves Eo g_n insight into _he instrum_ntatlon problems belonging _h_re_o, including co_cs.

Translated and _raascribed from the original Dutch,
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CTOL (Subsonic)
Netherlands

Pro_act Titlo: Study Into Lho Posslbilltles and Rcsul£s of Combatting Cer_ain Types
of Noise from the Dutch Air Fleet

Performing Orp,anization Name & Address: Sponsoring organization Nanm _ Address:

Royal Aircraft Service Interdepartmental Commission for Reducing Noise

Amsterdam, Netherlands over Air Traffic Routes

Principal lnvestlgatorfs)_ Typv of Research Program:

Yundamunt_l

.-3- ])eveloil_len_(Compone1_t Or Systcln)
Dcmollstr_L_nn {gx]lorlmcstal, PrOLotypc t or
Productlvn)

Start Date: Con_pl_tlon DaLe: -- Ho_Aurelnun_ Methodology
Rstlma_ed

1976 es_. Ac_u_l --.---- Funding:Yoa_ AmouNt

Project gumm_y: (Briefly descrlbc tilL, 1976 (uc_u_l):

go_l_, approach, expected or actual results, 1977 (budget):
report(s) gen_ratud nnd the daters) of 197_ (forecast):

publJcntlon. ) ..........................

Or To_af Funding Amount:

This study alms at coming up with operationally useable data concerning the possible application
o_ noise aba_emen_ modlffcQCions on the DC-8 and DC-9 aircraft do connection with measure8 _o be

t_ken abroad.

In partlcular, Inslgh_ is to b_ Rained Into the technical asp0ct_, the Inf]uence of exploltntlon,

cos_ and financing posslbillt_es of th_ re-fi_tLng, time it _ake$ to csrry this ou_ and tge
results of the noise pollution of $chlpbol.

Transcribed and transla=ed from Cho original Dutch,
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CTOL (Subsonic)
.. Vnlted Kln_donl

Project Tltl¢_
Opcr_tiontl] Noise Ab_em_n_

Pcr£orm_ng O_sanizaclo_ _m_ & Address: Sponsorin_ Organization _a_e &Addrcss:

Dept. of Trad_
London, United K_ngdom

Principal Invos_igaCvr(s): Typo of Researcll Program:

-- Fu.damencal
-- Dewlop_ent (Co_ponen_ or $ystvm)

D_monstra_n (Expe_tmen_al_ Proto_yp_p or
Produc _lon)

S_arc Date: ConlL)lecion bu_o_ -- Heasuremen_ M_hodo|ogy
Estimated

1977 Actual Funding :
Yea:'. A_ount

ProJe_ Su_a_'y: (Brie_ d_cribc _he 1976 (actual):
goal_ approach, e×pect_d or a_ual re_u1_s, 1977 (bud_e_):
r_por_(_) generated and _hc da_(s) o._ 1978 (_orecas_):
pu_lica_ion. ) .........................

O._ErTo_al Fundin_ A_oun_:

Nolse aba_ement proceduFvs (such as managed drag, _wo-segmvnc approach, etc.) Night operatione:
_/gh_ J_ restrictions, runway alternations, nigh_ dis_urbnnc_ Ievcls_ _tc.

Transcribed from the vriginal.
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CTOL (Subsonic)
No_ _ormnny

Project I_tlez Fli_h_ Noise Abnc_men_ by Flight-Mocllanic_l M_ns _nd By Alrplnno Dosign

Performing Organiza_io_ N_mo _ Addr_ss_ Spo_soring Or_nization Name & Addross_

Insti_u_o for Fl_gh_ Tochnology Cerm_. Ro_nrch Socio_y
Dnrmstudt. Peto_sons_r, 18

Nost G_r_any

Pzin_ipa_ Invosci_tor(s): Typ_ of Reso_rch Frogra_:

Invos_. Dip1. -lng. Volkor Nics_ho -- Fundamental
-- Devolopm_n_ (Compooent or Sy_tcm_
m

P_oduc_ion)

St_t Oace_ Co_1_11_£oN Da_o_ B Me_sur_men_ _hodolog F
Estimn_ed

Actual Funding:
Year Amoun_

Pro_ec_ _u_ma_y: _Briefly doscrib_ _o 1976 (actual):

goals, approach, expected or actual rosul_s, 1977 (budg_);
ropor_(s) g_ner_t_d aod _he dnt_(s) o_ 1978 (_orocasc):
publicacion._ ........................

Or Total Funding Amo_n_

The him is _o domonstrat_ in n comprehel_sive manner _ho possibili_y of noise obntem_nt by
s_espor _nk_off and landing _li_ht pn_hs. For _his purpose, th_ noise _ovol is _x_mi_od
for th_ v_rioos_echnicnlly _ensible fligh_ paths within th_ epectrum o_ future airpl_n_
propoleion cot_gorie_, lndividunl £11_h_ pn_rn_ _ro _horou_hly _os_d for fo_sibility
in _ _lig]_ almolntor wl_h visual _lmuln_on _o nscer_in tho limit_ of possibility, _akiug
_nto nccount'_ho s_rossos _x_r_d on _h_ pilot,

Translated and _ranscrlbed from _s orlglnnl German,

139



SYST_ D_ONSTRATION, PROPULSION

DEHONSTRATION, AND SYSTE_ STUDIES

CTOL (Sopersonic)

Seo Also PaRo:

118

t41



CTOL (Supersonic)
West germany

Project Title:

! Ldf_-Relared Sonlc Boom of Airplanes

! Per£orming Organization N_mQ & Address: Sponsoring Or_antzaclon Name & Address:
i Ins_l_ute for Fluid Dynamics of tileDFVLR
: Goettingen, Bunsens_r, 10 Federal Minister for Research and Technology

Nest Germany Federal De[ease Mlnlster

Princlpal Inves_igncor(s):' Type of Research PrOgram:

SUN Fundamental

-- Development (Component or System)

-- Demonstration (Experimental, Prototype, or
Producclon)

Start Date: Comple_ion Da_: -- Heasuremen_ _[e_hodology

Jan, 1, 1972 Estimated n_ 1_. 1977
Actual Funding:

Year A_ount

P_oJect Summary: (Briefly d_s¢_dbc _he 1976 (actual):

goals, approach, expe¢Ced or actual results, 1977 (budget);
zepor_(s) generated and thv date(s) of 1978 (forecast):
publication.) ........................

Or Total FundingAmount: (30O,O00 DH)
............. $12_,_O0 .

CO_h_S:

, Theoretical study of the pressure distribution (boom distribution) caused by n supersonic
plane and Investigation of the possibi_fty for a boom-adjusted d_sJgn for supersonic _lrplsnes.

Translated and _ranscrlbed from the original Sermao,
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Ro_orcraft/VTOL
We_t Germany

Project Title:
Flight Mechanical _tudles Concernln_ th_ Problem of 8t_op Flisht Pat]is for VTOL
Airplanes with best Noise Chnr_ctert_cs

Perfotm_n_ Oc_nniz_on 8_mc & Address: Sponsoring Organizacion Name & Add_css:

Instttu_e for Fllsh_ Technology of Darmstad_ G_rmnn Research Society
Tech_ical InsCltut_

Dn_st_dt, Pot_r_enstr, 18

West G_rmany

Principal _nves_igatar(s): Type of Research Pro_ra_

Dlpl, _InB Volk_r Nltsche FundamencaZ

-- Deveiopmen_ (Ccmpol_en_ or System)
-- Demons_rn_on (E_pe_t_e_al, Pr0to_ype, Dr

Prod_c_ion)

8t_t Da_e; Completion Dat_: -- _easurement He_hodolosy

_y 1, 1970 Estim_ced
Actual Fund_8:

'_ Year _oun_

I ProJec_ Summary: (8rieEly d_scr_bc _h_ 1976 (actual):

_! goals, approach, expected or _c_uaZ results, 1977 (budge=):
; r_por_(s) 8_oe_aced _nd the dace(s) o_ 1978 (forecast):

publfcntion.)

O_ To_al Funding Amaun_: (325,000 DM) $137,8OO

In this project, optimum tnkeoff and landing flisht paths _re computed for typlcai VTOL planes

by varying the maximum takeoff thrust, The r_qulr_d Ell_ht _ime and fuel co_sumptlon

: are d_termlned, The ef_ec_ of the var_ou_ _ak_off and l_uIlch_ng fllght paths _nd of the t}iru_t
' as well as of atmosph_rlc condl_ions on _h_ shape and slze of the noise screenln_ are_ _rou_d

_, _ VTOL Landln_ field wlCh a given yenrly traffic volume. The boundary of the nr_n is determined

wl_hl_ whlch the fi18ht no1_Q exceeds the llml_s set bY th_ Ge_an lawe for th_ prccec_lozl
_galn_t f11_ht noise. In contrast, calculntlon is mad_ for an expanded deflni_Icn of _he

_oise prote_tlon nren bF uBin_ larger vnlue_ fo_ the no_se _oe_flclent.

Translated and _vnnscrlbed from the original Cerman.
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Rotorcr_ft/VTOL
United Kingdom

Pro_ec_ Title_
]lelicopter No_sa Studies

Perform_n 80rganiz_tion N_me & Addross: $ponsor_n8 0rsani_acion _ame & Address_

Dep_r_ment of Tr_d_
l.ondon W.C. 2

United K_n_dom

Principal Inv_s_i_,tor(s): Type of Research Program:

Fundamental

-- Development (Componen_ or System)
-- Demons_tion (Exper_me_tal_ Prototype1 or

Production)

$ta_ Da_e: Co_,plet_o_ Da_e_ -- _lea_urem_nt _ethodolo_y
_sti_a_od

A_u,1 Funding:
Yea_ _oun_

ProJec_ Su_ary_ (Briefly des_rib_ ch_ 1976 (actual):

goals. _pproach. expected o_ _e_ual re_ul_ 1977 (budse_):
_epor_(_) generated and the dace(s) of 1978 (forecasc)_
publie,_lon.) .........................

Or Total Funding A_o_nc:
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Ro_orcraf_/VTOL
_es_ Garmany

Project TL_ke:

Flight Path of VTOL Airplanes for Optimum N_tse Pa_cern

Per_orming Or_niza_ozt _mQ & Address: Sponsoring Organizaclon Nam_ & Address;

Institute for Aviation Federal Ninis_er for Research and Technology
Me_hnnics of _he DFVLR Federal Defense Hlnl_er

BraonBchwot_,
Flughafon, Wes_ Germany

Principal InwsLig_or(s): TypQ of Research Program:

Dr, -lag. Wilhelm m Fundamental
-- Development (Componen_ or System)
-- D_mons_ra_on (E_pe_tmen_al, Prototype, _r

Production)

Scar_ Da_e: | Completion Da_e: -- _|easure_en_ He_hodolo_y

Sept. 1, 1971 Estimated

Actual Dec, 31, 1977 Funding:
Year _oun_

P_o_ec_ _ur_n_y_ (_riefly d_scribc _h_ 1976 (actual):

goal_, approach, _pecced o_ _c_ual rosulcs, 1977 (bud_e_):
_por_(s) generated and tho dace(s) of 1978 (_oreca_):
publication.) ........................

O__rTo_al Fu_ngAmoun_:

. Noise aha=amen= for short and vertlcal _akeoff planes, Research on steep lasdfng approach
in _he in_ere_c of noise aba_menC for _radltlonal nlrplanes; 0ffecc of parameters; new

p11o_ing _echniqu_s, such as up_h_u_c pilo_Ing, FIlRh_ tests wlth varlable-conflgur_tlon

, plano h_b-320 s-l; slmu]a_ed fl1_h_; problems of flight characteristics.

Trans_n£ed and cra.scrlbed from the original German.
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$YSTF24S DE_tONSTIb%TION,PROPULSION

D_ONSTI_TION, AND SYSTEHS STUDIES

GENERAL AVIATION

See Also Pages:

49

i 52
92

97
i18
122
123
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General Av_atlon

Netherlands

Project Title: Supplementary Study into Requirements, Viewpoints on Noise Prevention and
Noise Production, the Equipping and Use of Civil Adrcra[t at Present Not

Fallln 9 under Internatlonal Noise Certlfleatlon

Perfur_Ing Organization Name & Addreas: Sponsoring Organization Name & Addrc_a:

Noyal Aircraft Servlcc Interdepartmental Commission for Reducing Noise
Amsterdam, Netherlands Dyer Air Traffic Routes

Principal Inventlgator(s)_ Type of Research l'rogram:

Pundamen taI

_-K. Dew_lopment (Component or Systei_)
.m Ncmol%st_aEion (Experimental, ProLotypo I or

Product lea)

Start Date: Completion DaLe: -- D[ensurement Hethodology
Estimated

1976 e_t. Ae tu_l Funding:

.... ye_ar Amount
Project Summary: (Briefly describe the lg76 (actual):
go_ls, approach, expected or actual resu)ts, 1977 (budget):
report(s) generatud and the date(s) of 1978 (forecast):

publlcat ion. ) ..........................

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

COMMNNTS:

In this special general aviation study, which also concerns hcf|copters, we are dealing with an

inventory of the state of aviation technology to be expected In tile near future and today in the
area of noise combatting, the regulations to he set up in the near future, tile possibilities of

aehlevl.g a lower noisQ producCion by means of nolse-damping eqtllpment and tile conseque.ces of
thls for Dutch general aviation,

It also deserves to be studled In this connection how noise pollutlon from this form of fllght

can he reduced by setting special rules of use, especially with regard to advertising flights

and aport flights.

I Transcribed and translated from the original Dutch.
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(]eaeral Aviation

Netherlands

Project Titlez Study of Ehe Adoption Possibilities of Noise Limiting Negulstlons for glvill_n
Aircraft nnd the Influence e_ Noise Pollution

P_rformJng Or_ani_atlon Name & Address: Nponsorlng Organization NamQ & Address:

Royal Aviation Service interdepartmental Commisslan for R_ducing Nols_
Amsterdam, Necherl_nds over Air Traffdc Routes

PrincJpal Investigator(s): Type el Research ProGram:

Ftllldan1_tlta I

-- D_vc!]oplil_nt(CompoIl_nt or SystPm)
D_monstratJnn (Ex_iof|l_Ntal, ProLotyp_, oru
Production)

Start ))a_e: Con_ll]_t_oni}_iLe: -- _lea_llremt!n_M_thodo]ogy
Estimated

1976 est. Actual Flmding :
Ye_|r Amount

PreJec_ Summary: (_rl_fly describe the 1976 (_ctual):

go_is, approach, expected or _ctual r_su]ts_ 1977 (budget):

report(s) generated nnd the date(s) Qf 197_ (forecast):
publication. ) ..........................

or Total Funding Amoun_ ;

This investigation includes a closer study of tileadsption of regulations including time

restrictions for certain noisy types of alrcraf_, rules for flight Instruction and practical

flights, sport aviation and th_ like, Attention must be paid to the practlcill posslbiliti_s

from tileviewpoint of flight safety, nlr traffic control, the operatlonal-economic c0nsequence_
and working out local noise pollution problems.

Translated and transcribed from the original Dutch.
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CANADA Pa_e

Propulsion Noise

Noise Reduction in Axial Blowers. 23

Study of Axlal Flow Fan Aeroacoustlcs. 29

DENMARK

Haasur_ment _thodolo_y

Hovabla Monitoring Sy_tem_ Veriflcatfon of Calculation Nethod. B7

Culdellne_ on the Calculation and Bvaluatlon of Air Traffic Noise. 88

NBTIIBRIANDS

Propul_Ion NoiBe

Study of the Possibilltles of Aviatlon-Teehnical Innovatlon_
to Reduce the Nmis_ Emission of Aircraft. 30

Study into the PosBfb_li_fes and Co_sequences of Nolse-Damplng
aud Protectlve Devlces for Ground Bull-up. 42

Noise Predlctlon Teeh_olo_y

Studlaa Involving the Zonlng LeBiala_fon and Developing
a Computer Modal. 73

Heasurement Nethodolo_.v

Working Up and Analysis of Nolae Heasurln 8 Recordings. 89

HeaBure_ents on Runways° 90

Preventing Nmi_a Caused By Aircraft. 91

Devalmp_en_ of a 8_andard Heasurin_ Procedure for Aircraft Noise, 96

Study o_ _he Be_i_n oE a Nmiaa _uard System, 97

Dewlop_ent of a S_andard Cal_ula_ion N_thod for Norse
Pollution C_used by Airplanes. 98
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NETIIERLANDS (Con=inued)

Architectural Studies

Study of the Anticipated Measures in which Use Is to be Made
of Nolse-Reduclns Equipment in Noise Zones _s well _s the
Optlm_l Presentation of Equipment Regulation. 108

Inventory Study into _he Posslbillties of Protecting
Rasldenceo and Other Sound-Sensitive Buildings by means
of Nolse-Awr_Ing Equipment, 109

Tes_ Study on the Use of Nolse Resisting Egulpment on
Resldences Counter_ctlng Alrcraf_ Noise. ii0

Study into the Posslbili_les of Saving on Energy Consumption
_o_ Heatlng Purposes _nd Fuel Costa in Residences Insulated
AsalnstAircraftNolse° 111

A±rcroft Other

Studlas Concernlng Z0ning Leglsl_tlon, 115

Study of the Actual Noise Pollutlon Due to Airplanes at
the Lewl of the L_nd. 119

Study of the Financial Ev_luntlon of Noise Obstacles _s a
Resul= of Air Traffic. 120

Study into the Rel_tlonshlp Between Noise Pollution and
Obstaclesin _he VicinityofMilitaryAircrnftSases
and Small Airporta. 121

Suppl_mentary Investlgatlon o_ th_ Sound Emission of Civil
Air,raft Types over Accessible Dutch Avlatlon Terrain. 122

Stud_ of the Posslbile Resul_s _nd the Naedad Dat_ Concernlng
the Necesslty of Zonlng around Av_atlon Terrain, for which
thQ Use of Aircraft with Turblne Jet Engines i_ Ruled Out
(fi_allerAirports). 123

Study of the Posslbilltles of Zoning Avlation Terrain Which
Does _ot Lie on Dutch Territory, but Which Is Located on
TerritoryUnderDutchInfluence. 124
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NETHERLANDS (Continued)

CTOL (Subsonic)

Collection of Data Concerning Noise Slndrance Calculations and

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 Adoption Possibilities of Flight Procedures

Favorable from a Noise Prevention Vlvwpolnt for Certain
Aviation Terrain. 136

Study into the Possibilities and Results of Combating Certain

Types of Noise from the Dutch Air Fleet, 137

General Aviation

Supplementary Study into Requirements, Vlswpoints on Noise

Prevention and Noise Production, tlze RquippJng and Use of

Civil Aircraft at Present Not _l]ing under International

Noise Certification, 153

Study of the Adnptlon Possibilities of Noise Limiting

Regulations for Civilian Aircraft and the Influence of
Noise Pollution. 154

NORTHERN IRELAND

Noise Spe=tra for the Environs of Belfast Airport. 92

NORWAY

Aircraft Other

Primary Noise Generating Mechanisms. 130

SWEDEN

Aircraft Other

Development of So,lc Boom Carpets for glngle and _4in Engined
Propeller Aircraft, I18

(Joint Cow,nitres for Establishment of a Noise Disturbance

Zone Around Arlando Airport) 125
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UNITED KINCDOH

Propulsion Nolsa

Jar Nolsa Control. 24

Notsa Radtated by Ducted Fnns, 25

Noise Radiation by Rotating Blading, 26

Preliminary S_udy of the Forward Speed Effects of
Turbomach$.n_y Tone_, 31

Aircraft Engin_ Noisa. 32

AircraEt Engine Notsa, 33

Ja_ Noise Sourca Location, 34

Untitled project on J_t noise mechanisms 35

Aircraf_ Engine N_ise. 36

Aircraft Pow_rplant No_se Research, 37

Alrcraf_ Eng_n_ Nois_, 39

Aircraft Engin_ Noi_a, 40

A_rcraf_ Engine No_se, 42

Atrcrnft Engine Noise, 42

Turbul0nce Measurements in Connection wl_]_ Jet Noise
Sourca Location Nork, 42

Forward Flight Effects on Jet Noise (Co-_pera_lw Nork
with Lockheed-Georgia Company) 42

Retrof_t-Aircra_, 42

Research on Quieting Engines and Air Frames. 42

The Role of Flow-Acoustic Intarac_ton Effects in Jar
Noise, 43

Rotor Nots_

Theoretical S_udies and High _pead Fligh_ Tes_s, _7

160



UNITED KINGDOM (Continued)

Helicopter Noise Control. 48

Untitled project on helicopter noise. 50

Interior Noise

Vibration Transmission Paths Study. 55

Noise and Vibration Survey During Flight. 56

l|elleopter Cabin Noise Laboratory Evaluation of
Vibrating Panel Treatments. 57

Internal Noise Study on Rotor Rig. 58

Internal Noise Study-Nolse Vlbratlon D|onltorlnN on

: Gearbox Rigs. 59

L
Airframe Noise

Untltled project on airframe noise shielding. 63

Nntltled project on airframe noise shielding. 65

Untitled project o, airframe noise. 66

Untitled project o, airframe noise shielding. 67

Vortex Refraction. 68

Structural Response Under Turbulent Plow Excitations. 69

[Mtltled project on Jet-surface interactions. 70

dot/Surface Interaetlon Noise. 70£!

Turbulent Dissipation as a Source of Sound. 70
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