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REPRODUCMD AT GOVERNMENT FVyi;FNSF

1 hF NISSION OF A(ARI)

h,. niission it A(;ARD is to bring togethe r the leadint! personalitics of the NA I ( ) nitit ins I he fidtdhs (if cience and
'I ,h .elatng to aerospace for the folloing purposes.

I xchanging of scientific and technical information;

C onitinuously simulating adsances in the aerospace scicntcs relevant to strengthciing the C0n11I1o1 dCfce l'c I)Oslurc

,+'ipros ing the co-operation among memrrbet nations in aciospacc res.arch and d,•.elop,.inrtt.

'ritiding scientific and technical adsice and assistance ti the North Atlantic Military (Cimittee in the field of
ic:r, ,pace research and development;

Rendeting scientific and technical assistance, aIs tteqicstcd. to otlici NAT 10 bodies and to mennher nationis in
c,,mic:tion with research and development problems in the aerospace field:

i oiding assistance It) member nations for the puipose of increasing their scientific and technical potential:

Rcconnending effective ways for the member nations to use thcir research and dcvelhpmcnt capabilities for the
c , I m n1 benefit of the NA'l[) coltnunitv.

Ih hi' khst authority within AGARI) is the National Delegates Board consisting of officially appointed senior
* t cFititi., titim each member nation. [he mission of AGARD is carried out through the Panels which arc composed of
,sC\1: .I'pinted by the National Delegates. the Consultant and Exchange Programme and the Aerospace Applications
. u,,t,,rame. It results if ,(ARI) ,ork are reported to the member nations and the NA 10 Authorities through

:., \ \RI) series of publications of which this is one

i': watwi n A(i..\RI) acti, ties is by, in\ itatiin oniv and is iornialh, limited t citi/en s of the NATO nations.
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(opvright ;c) AGARD 1984
All Rights Reserved
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PREFACE

This Bulletin presents the 1 985 p rogrammeni app roved by the AGiARI) National D~elegates
Board. Section I includes at chronological listing of the meetings tentatively scheduled to take place
during 1 985 and Section 11 gives a detailed description of the individual Panel Programmes, the
Consultant and F xchange Programme, and the Military Committee Studies Programmtie. The total
budget required to support the Proposed 1985 AGARI) Technical Programme is presented in
Section III. [he Publication Surnmarv in Section IV identifies by activity the AGARI) publications
scheduled for publication in 1985.

D~irector
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K.: 'CALENi)AR OF MEETING.S 1985

( .I.l.'1)RII R I)LS RI '.\VIONS I'RI 178 I-" N 985

I ttllallve i )alt's . ,cati n I Anel Ivpe of .Wh'eing ,Suhe'"

21-22 March FRAN't IIQ* 55th National Delegates Board Meeting
(Paris) 36th Steering Committee Meeting (20 March)(NA'T(O Secret)

38th Panel Chairmen's Meeting ( 19-20 March)
I 5th National Coordinators' Meeting
5&;eme Runion d (" onseil des I);Iegu5 .\alionaiix
30t6ite Reunion du ("onitt; d( )rientaiion (2011 ar.)

" " : . ~~(0 )1 A 4 ' S e 'c r e t ) "

SIe;ne R;union des I'rt;ji'et de Panel (19-20 .ltar.%j
l5tPi;e Rt;ulidoi ih's ( de ordo nteur, ,\alx

15- 16 April PORTU'(iAI. Lecture Series No. 138

The Impact of Proposed Radio Frequency Radiation
IS- 19 April FIRANC(' AMP Standards on Military Operations

( "vce de ( onjerepues No. 138
22-23 April I FALY Impact, stur les Of rations . ilitaires, d1'x ornpn' 1rolo ;e.s-

p ur les Radiations a(i. I'r 'nces Radio

2I -26 April USA SMP, 60th Panel Meeting. Specialists' Meeting on
*P (a) Damage Tolerance Concepts for Critical Engine

Components
(b) Aircraft Gear and Bearing Tribology Systems
..(dne Rtunion de Panel Ruzioni de Sp;ialistes sur

(a) ('onception de la loherance i IT. ndontnagetment pour
h's ( Cotpoanis ( ritiques de Alotetirs

(hi 'vs'tnes Tribol(gitf1 destin aux l'igqrenage. et
Palers pour A ronefi

22-26 April BELiGIUM FDP Special Course No.2 on

Cryogenic Technology for Wind Tunnel Testing
(ours Sp cial No.2 sur 7 echnolingie ( roi&tiqtu" dan.r h's
lssais en Souffleries

'-2-26 April (iRI-IC- AMP Mini-Business Meeting/Two S\mposia
FIRST SYMPOSIUM on
Visual Protection and Enhancement for Aircre%
(NATO Secret)

SFECONI) SYMPOSIUM on
Medical Selection and Physiological Training of Future

* O Flight Aircrew (NATO Restricted)
%.ini-Reunion de Travail l)elr Avmpo.iunms
PR1&MIER S YMAI'( )Sl'I sur I'rote 'tion et A pi;lioration (e
la V ision da Personnel Navigant (OlAN Secret

)I ){'\j11: MI S YAIP( )SIU U.4 sur Se{;h,, Mhedica h" el
" I.trainei'en Phvsiohgqique des luture l:quipages de
("has.%e (0IAN liff)iion Restreinte)

-3 Ma GERMANY Lecture Series No. 1391- Helicopter Aeromechanics
h-7 May I IAL.Y -MP ( Ih'dl' onf;rences o. 139

/A{;romn(;ntqt : des 1h;h(optn;rvek

2 1 - 2 2 M ai, SAJ h r t t i i li i' l s Il l op e s

*I l1C full fl,,r l mitles re Ii'teilt Ithe cid of this ( ieindar.
." I a It ' apil/ lttoES ioppphl'ten de% I'A / igure a it tin de i' ( ah'ndruer



T

000 1)' S Phancl \lcczing Joint S% n1pominn ith -s-

I n.tead% Acrod% nahics - Fundam~ental% and Applications
to A.ircraft l)y namic% (I- DP~ Lea~dingPe l)~u
Oh~ll Otl pI~jt' %ln' tl l ,mnti a tt It' I1)PP
"(4'lolt R'eunion tI 'it, ! .'Oi~tIi lflC litlil t it Itit I- MP

1

. Itrotiiatitiqnt In.%ano,,nairt' - P'rint ilt

lii )I' ( hetit,'tile)

h- 10 L*MIN *N(R YJ''VJ P 0* sit) P~anel \tcting S miposiuo onl
Ilfeat Ilransfer and Cooling in ,as' lurbines
'1termiueeit daIm ~ %41 It lrbte Ir ,l.tCil

1 3---24 %la% I *Nil I 1) KIN( D)(^1\ 1. %11) S)CCMIl ( OMrs
( 'rnticktt) Flight I'c%t Instrumentation Course

( o ~ri .Spt , a)t

Uo siri 1111M/ lniillivi'uh inl 11"s I 'aII (,I I (P/

20-24 Nim III' I (II I- I W Sliccial ('oursc No. I on
(\,K I* Aircraft D~rag Prediction and Reduction

( mrs Spi~cial.Vo. I str I rt i Qml tI Rtit it, pit Ih. it railltY(

20) --2-4 Mm;i N' )RI U( PA 1. A\\VP 49th 1 aned Mccting svinlposilli1 onl
The Impact of Very High Performance Integrated C'ircits
on Radar. Guidance and Avionic Systems
49t~rne Reuionii indt PanetH Avui tt sti r / ltnpat (h'\

ircitits linit, rt'x ii irt' haut Ibt'ri det l'tforinanltt stir It"%

'()-'4 Mm\ Nl-IIIELANIS ( C P 40th Panel Mecting Sy mposium1 on
I 1,1C I haiuc) Guidance, Control, Navigation Automation for Night All

Welather Tactical Operatins (N/Vl)0 Secret)
4(Otnt' 1,uniot it IcIanel .%wnposum sur .avigatint

272~)\a (PRI. LC( I. I(S 2801 MccliII ot ssASC'(N,\I1" Secret)
Wut'n' k'miti tic I'.I.S( (0]. I.'"cei)

3-.litne tI N ITl) ST1 llS 1I1PP 361th Pancl Niecting SAipo,;iumr on
diihn.Aak)Propagation Effects oi lir Ssesi(he High

Latitude Region
Protpatio %tt'turt I 'ant'(i~%I %mipoi tir u.k Lt's 4 es t

I) -. 1vilne VI ALY' ctujrc Series No. 140
3-1) C'omputation I echniques Applied to Internal Flo~~s

I I lI n I .11i1 I{\AN NV P1:AP in Propu~ion S ,%tems%

I 3 1 4 lne l-RAN(T I pplet fIti d hI titillt'A% (It' ( athil I ri -tiiit'ttsit (llit

I I - Itwcon I I RKI YV Lecture Series, No. 14 1
21) I lne NilFl) IN )( ) I SW Management of (orro%ion
1() 1 unc NI F ) KI ( i)( )\I %1 ( vch, tic ( mitcrt'lit c% .\t. 141

-- (.\N I)A J Iratelli'nt /,% ts1' bollcs de ( m'i/tino

2- Sciliernhr VI N1Il-1) KI N( il )( M\ 1ll, .1811 lPaicl Mctang Special"its Mctiiw
~( h.'litefnham Managing and Sharing lInformation Re%luurcc% for

Aerospace. IDefence and other R & 1) P~rogrammel%
?Sm Wunon d tlt' ie' Rein in (kt.'sp61 alives sitm,

C f,'snotionv ltitdt' Re%' Is'tiotttt' iiftimtiiies pouiltIts
'Pto', iti'its dc Ut'i In h/', d (It, iti /t/i it' if mt huts/

eI )o ioit' tie iI )tf'esi' tde V. e'tltil tfti de cIT%/.sipat

\%Ill '1" K. iiscn mi tc I Is ia 'uhurt Iilufe iii~ al NASAi I twle



Imative I)ates Location Panel 1Pe of Meeting suhct

S- 13 September GERMANY SNIP 6 1st Panel Meeting Specialists" Meetings on
(a) Mechanical Qualificaion of Large Flexible Spacecraft

Structures
(b) Advanced Joining (f Aerospace Materials
0lehtne RWunion de 'anel R 'union de .%pciali.stes .%ur
(a) lhcterpnination (t'.ie (?udit;s ah't tie ,h (Irande.s

Structures Souples pour I i'a.u.ea tijau.A
" '-"-- (b) ] e'chniques ,4 vanci';es d'A s.enthhae in mr.%a htt;riatu.X

A erospatialix

9- 12 September TURKEY FPP 37th Panel Meeting/Symposium on
Guided Optical Structures in the Military Environment
.37?tne Reunion de l'ane'l.Svpooun .sur '( )ptique i ;tkid e
"lans /'En vironnenent Ailitaire

9- 13 September ITA IY PEP 66th Panel Meeting Specialists' Meetings on
(a) Smokeless Propellants
(b) Interior Ballistics of Guns (NATO Confidential)
66dine Riunion tie Panel Riunion de Sp&'ialistes stir:
(a) h's I'ropergols Non-gent'ratleurs t luniite
(b) hi Balistique Itterne des ( anons (0JAN ("onfidentiel)

- 18-20 September BELGIUM HQ 21st Annual Meeting
* (Brussels) 59th National Delegates Board Meeting

37th Steering Committee Meeting (I 7 September)
(NATO Secret)
29th Panel Chairmen Meeting (16- 17 September)
21etne Rtunion Annuelh'
5 9Wne Runion dit (onseil des Dildguis Nationaux
37eme Rtunion du 1oit d'Orientation (I 7 Septeinhre)
(0AN Secret)
3?tne Reunion des Prcsidents tie Panel (16- 17 Septernbre)

26-27 September NORWAY Lecture Series No.142
Artificial Intelligence and Robotics

30 Septembci - NETHERLANI)S AVP Cvcle de ('onfrence No. 142
I October Intelligence Artificielle et Robotique

3-4 October PORTUGAL

* 30 September - UNITED KINGDOM FMP 67th Panel Meeting/Symposium on
4 October Flight Simulation

67dine Reunion de PanelSvtnposiumn sur Ia Simnulation
du Vol

1-2 October UNITED STATES Lecture Series No. 143
Fault Tolerant Software/Hardware Architecture for Flight

17- 18 October DENMARK GCP Critical Functions
S.(:ycle de Conferences No. 143

21 -22 October (RE-CE J Architecture de Logiciel et de Materiel i'resentant une
* Thrance atx Lrreurs, pour Fonctions de Iol (ritiques

7- 10 October ITAI.Y AMP 42nd Panel Meeting/Symposium on
Backache and Back Discomfort
42enze R'union tie IPanell'ynposiun ur Diouh'urs et
Inconfort di )os

-7-I October FRANCE AVP 50th Panel Meeting/Symposium on
(Toulouse) Multifunction Radar for Airborne Applications (NATO

Secret)
n5,me Re;union de Panek'Vnyposiut sur le Radar

Aultifonctions pour Applications Atropor'es
(0 7AN Secretl0.



'1 7

I ennullI e D ale's Lato PanlflI~~el ipe of'.leeiing Subject

*7-Il October G R L CE FI)P 57th Panel Meeting, Symposium on
Store/Airframe Aerodynamics
i7 pt Reunion de Panel Svmpositirp stir I .4~r iinatnique
de's Charges Externes

*7- 11 October CANAD)A (;(P 4 1st Panel Meeting/ Symposium on
Guidance, Control, and Positioning of Future Precision
Guided Stand-Off Weapons Systems
4enme Rtun ion die PaneL Smposium stir It, (uidage, It-
ilotage et /e Posjtjonnemnent des luturs Svysgems d rnies

dec Prk~isiont, ii D~istance

I 1-13~ November U N ITF D STArE S MCS 29th Meeting of the AAS( (NA 10 Secret)
29e,,e Ri'unio,, de lAAS( Oi;4N S'ret,

Full Panel Title%
A\4I1 Aerospace Medical Panel PEP -Propulsion and Eniergetics Panel

P'anel dle Vdef ine A erospajtiale Panel de Propulsion et dl ,u'rgdque
A VP Asioncs Panel SMP Structures and Materials Panel

l'anel d A k onique Panel des Structures et dtes Mteriui
FPP Flecctromagnetic Wave Propagation Panel TIP - Technical Information Panel

l'arel %tr la Propagation dev ()ndev H-.ectromagPhiqiu'v Panel de Iiformation lf'(/inque
F-MP Flight Mechanics Panel MSC - Military Committee Studies (lDnaiion)

Panel de Ia,%Peanique dui Vol E~tudes pour le ( omite .iljtaire i),mm
FCIP Fluid D~ynamic Panel HQO - Headquarters

Panet de la !vnarnique di Iluide% Elat-MAa/or
(i(UP - (juidance and Control Panel

Panel (Ie (;udage et P'ilotage
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AEROSPACE MEIC(AL PANEL.

IOeput v ( hairman: Air Comniodore (i.K.M.MAA I. Netherlands

IFtveuivio: Miajor L.B.CROWU 1 .. Canada

PROGRANIME

III I Q)55, thIe Aerospace Medical Panel %%ill conduct three Symlposia, at Lecture Series. and Working C rt Lp act ivitics..

Ihei Spring meeting~ will conisist of a Mlini-BuIsiness NIecting and two Symiposia for at total of five dass. S,'mposiumi A will
deal %o, ih -V'isual Protectioni and Frihancernicrt ( NATO Secret) whlile Sym~posium 13 wxill look at the MedC~ical Selection and
Ph sto!oiial ITraining of Future Fig~hter A irerew- (NA[TO Restricted).

isiorl continues ito he tile pre-eminent sensor% channel through which thle aviator obtains information nvcess;' ~Iis
control of the aircraft and the execution of his operational role. Modern avionic systemis can imnprove the display'

- info rmati on and reduLce plilot wt rkload, but their efficacy is dependent upon at number of factors. i.e. lawout, use 'Or.
- . . %nillolops luminance and contrast, which merit precise investigation. Likewise. the increasing~ use ofddevices su Night

* Vision ( jogles (NV(is). Forward L.ooking Infra-red (I-LI R) and I lelmet-mounted D~isplays (I0 111)s). whilcell o 1a
operational capability, impose neN demands and constraints; both onl aircrew and their personal equipment.

* These changes, in display technology maN require niew' visual standards which need ito be definecd and related to thle
diuties oif the %ariouIs categories of living personinel, and the relevance: of current ocular examination procedures should also
be rex icxxed. In addition, the acceptability of intra and extra ocular lenses (including contac lese)or thying pcrsonncl
sho uld be assssed.

P'rt tect io n of the e~ces againiist damage by iminpact anlit n-ioni sing raiatio n is of importance for the maintenance oif'
operational efficiency and available techniques Could profitably be discussed.

S\ miposiumi A \% ill thus embrace the interests of specialists ill humnan factors, psvchophysics. visual physiology, clinical
ophithalmolop~. occupational medicine, as well ats operational airerew%. i gh-perfo( rmance fig~hter aircraft recently introduced
into ser\ ice and under developmenctt, together with the inraigemphasis onl the requirement to maintain air operations Inl
the presence of chemical and biological wkarfare (CBW) agents. require at high statndard of'performanice from the aircrew& in

*.the face of increasing env ironmental stresses.Thus. tie\% combat aircraft such ats the F- 16 and Mirage 2000t expose aireresy to
hith lexels of sustained 4-( 1. acceleration with very highl onset rates and aircraft uinder development miay well subject aircresv
ito +( 1\ acceleration. These aircraft will also emiploy novel display systems such as5 helmet mounted displays and their
control-, %kill differ markedly from those of conventional combat aircraft. Protection against (13W iigents inv~olvecs the

- xscaring of equipment xx hIich adds mass, reduces mobility and increases, discomfort and thermal stress.

* . [h adwcnt of aircraft svhich impose these more intense ,and novel aviation stresses together w\ith thle use of ('13W
*defence equipment raises questions, as to thle medical fitness and phy .siological training required ot the airerewm who are ito
* ttperatc them. Much canl ble learned in these areas fromt the experiences of the NA1()0 Air Forces in the operation of aircraft

suteh as the F-I 16 anil Miragze 2000)t arid of the stresses syhich they impose. Some NATO Air Forces, now\% have several \ears
trainingv experience in the use of (13W ilfece1C equipment. Certain NATO) Air Forces have been faced with thle need to
improve the traiingit which their aircrexv receive in procedures designe~d to enhance tolerance to sustained +6,K accelerations
anIll the i tCt in atid as tid ance (if di st rien tatit n.

S\vm Pt siutm BI \%ill thits aididress tilie rMedicat ISelct iton and phivsit tIt gical trnintg tof a ire res xit mear tto ope rate these nle\%
liigh-pcrlrtinance fighter aircraft.

[heti I-al mectint! %%ill ctonsist oft thle 42nd Business NIit and it()ile and one-half IMa SI)c Itlists' NIeCtine' tin

* li~~"ickache and Back IDiscomfto rt".
Black achle anid back Liiset mlotrt coniitin ue to tIbe seriouirs contoic aind o perational p rtoblems in bothI thle mnilitary anid

Ci% tliaii Poipulatioins Inl Industrial st icitis. %k itli iiiciilcnccs as high as 80",. hav ing beeni repot rted. Autiiitiies iii the field~
w,%it hin N A 10 arc s\%elI iarc are tilie coi mplc sit% tile backa;c lie back -di settift rt priblen atid the iffi e tlt o f assessinig anii
al lex jating the idiscoi nift rt. The: dcx clt piirc it 0i soluititonrs to th lese proiblemis nm also ble coi iiplcvx req u irinig tile expjert ise itt
scientists in a i t % aif il fi sii p1ties. Sex eral recent ads anrces, that bear t iiitthe gener al p ro bleni of black paini have been in ide
anill is meeti ng \% ill p r i ie aI iit ipp tt it nit1 It 10i r id Ig V t liese (ICs %e It ImCII1 ts.

I here is mitts' art increased understadnding td ilri idpat lreIC iss -back pain -ini its, cpidictiiolt ig in the general poiputlatiotn.
* It is a principal cause it empltiwc disaibility in the cisitian ssorld. and there is, a majoir effotrt tit reiduce its, freqttenc% and tile

assoiiateil co st s. I here Is atlso nii a si ni!T 1111 ix', CY arc les itle t: TMIx e high lreqtencl, f it I ix -back pini aint truick dlriser s.
hcis\ equipnleririt utpcriitors. and tithers expoisei) to) \chiiciilar xiitiri. -1[his meeting \%ill tus adiess t[lie kiitxxcdge g~aineid



fronrt the si ud% o f back pain inl thle cencral populaition as t11is Shouild assist tho se SII sint'1111i pn iblents ciictiuicrcd 11%
- miulitar% agecies.

*~ ~~~~ Wthin acrt spacc s hiClar ens ironie cnts, thle backachec hack -d isciloI rt p roblemi in hiclIici ptcrs Coniitinueis to rcccrs e
s ide at tent ion. Ihowis acti sclv ins ilsed ssith thle subject relate thle backsache back -di set im ft np i blem lto the po stuLre ot thle
operator and the %ibration of the helicopter, as %e ll as the stress of'oj crating a diffhcult ai rcraft Unde r demand i ni C ndit it MlS.

- Recent des elopmecnts, in ads anced cockpit designs %kith comnputer-aSSisted controls and other chang~es pronise to mnake
- ~~helicot pte rs easier and less ,ties4ful it) f115 I In m11an factors and biocninceri ni efftorts are cui rcii Ily focuesed utl seat designts.

%b rat ion- at tent uat i ni cushions and seats, imp ri isd back suppi rts. and ot hei co rrective itleasires. it i n at 1cn pi io in pri uc
ii rc rc% comntfo rt. I his mieeti ng ssill thlu s address b-ackache aind back diisco m fotir in helIjipter anic fr ntr thle ptoinit of s ice -%-

of its causes. ficqucitc% treatmilent, p res ititiit antd cist.

lecture Series I .1S. sponrsored by thle A NIP. ssill deal %s ilb tile subject ofithe "Iitpact tuf Proiposed Radio [reutIUlCV
* ~~Rad iat ion Standards tin NIi litarv O peratioirs- and ssil hI e held it F rarice. Portugal arnd I tatv.

* ~~~Working4 Girtoup I I ('Iil ical and Bitomnedical salnat itlt if I rauma1l and Fatalities A sstociated sAithl A ireress I jcctint
* ~aitd (rash) ssill hake completed its ssork in September 198)4 ssith a published Repourt. [his Grtoup irntentds lto countintue inl art
* ~~irforntal capaci ty as a four- nation data cotllecttin tearnt best ni this date in ittrder tot up-date its data base. A litew Wtirk ing

Groiup ss ill formi it the Spring. to look at the subject tfSeitstir (Cues Fiipluved it Aircraft Cotnitrol". A sectind Wotrkiing

* ( i ~rioup miay also ftormt at thltis tli te ti st tdo tilie data and rnetttid snieeded ilit establish inig ph ~sical ( si sua I) staindard s required
fur- ;.ircrck% Usingi Nighlt Vision G(Igugles (N'VGs).

MEETINGS

%lini-BUSirICsN %eeling - Visual Protection and Enthancement 22-24 April 1985
Sxniposia (NATO) Secret) ( reece

- Medical Selection and Physiological Training of Future 24-26 April 198)5
Fighter Aircreik (N ATO Rest ricted) Greece

42nd Panel NMciing Backache and Back Discomfort 7-It) ctutber 1985
Specialists, Meeting! Italy

PUBLICATIONS

Subject P'rojected Public ation Date

Results of Space Experiments in Physiology and Medicine
(Cunference Proceedings January 1985

Aircrew Helmets - A Historical Compilation of the Design, Development, Specifications
and Protective Performance Aspects
AGiARI~ograph March 198 5

Visual Functions in High Altitude and Space
* AGAR~igraph March 1985

Advanced O~vgen Si stems for Aircraft
AGvARI~oura ph Junc 1985[1' Visual Protection and Enhancement
Conference Proceedings. (NATO Secret) Aug~ust 1985

V Medical Selection and Phy~siological 'training of Future Fighter Aircrew
r(tunference Prouceedings (N AI() Restricted) August 1985

*Backache and Back D~iscomfort 198
(turterertee Proceedings



AV IONICS PAN Elf.

r hairmnan: 1) r F1. 1)I1A NI0 N1). U SI

Itt-clilit IA (ol I.II.RISS1l1 . 1U

PROGRAMMEF

4 In I 9S5 tt hAs it Irires Paneltll spt insiti M tSt o 55I)OSiit I.C Lecr Series. and a es Wtic r ~iking (i roup). Ini additioni tlit
A% .* ole Panel. ltitaitises . s%.ill %ee a s the lead Panel hir at Njiiniel ijeChnlologv Sut,%;d1s u)o In SUp t 1 t nw aid esi stin

- riarninics o at pplt it o I irccc. Iluitkcx ai d 'ortucLwII.

it iniec Sssteii mll rcektjil Cuirrent satus of hg-ricfirnanct: antd high-speedJ initegratedi circuil tec inot logs toget her

%he techius %%ii Isunc "in flirlii pat tie rx II000o itib %ile rforne teract' rtia it, mln haa. n ia n

electronic ssstelfls.

Akkdlances %kithI silicot n integrated ci rcuit techinog 1ih c as rnos rated1SN112. the feasibilits ot ers% large sca le i ntegra t itn at s
sate denusit it es Of 10 C1 M ind ss ith t' une! it rl t Iirtingh tit rates ill excess o f' I0 ( gate H/I c i:. I[hese ad sanics oftf rth

* ~~~p rtspct of itCompact. t it pt kser C0t ln su ill i. high thIiroughpu t pro cess irs hir app! icatio li it wide sariety v1' rolte',
th ro ughout miii ti r electronic Sx stemls. rihlex' should allow the reduction in size and( pioss er co nsuti 1ion (1f current
processors and alwthe practical realisation of highiy sophisticated processing concepts in radar sxsienls, infrared sensor
S%451S stems tInmLillicat ion sx'stcms. ax lonics sxstemns anld weapon sy'stemls. These prospects have prcipitated a i drite tti design
mniecrtocircuits foir s ignal p rocessings applica titonrs and to ident ilf' keiy p rt IcsSil l a riteCt tires.

I[he emphasis of thle S niposinrn w.ill be tii silicton integrated circuit tch nologx'. With a1ccount bei ii takeni ofhle enurreit
% staltus t f',saliurn a rseniide i utecrated circuit tec hnolt ig. arid it Will ftocus toin ch ip o rgaiiisatitoi, circuit desi en. arc hitectuores

Sanid the imiplemiitition tfifd adsanCed processing techniques w ith very large scale integrat ioni. Appl icatitoins wNithi radar.
infraredi oxstemns. I :S\ . Cetll inicati t ns, ia 51at iou Sx'stiii . avit llillad wea Pt in svstenis are tti be al~dressed.

he S% m1ptisiLum aimis to iris ole integrated circuit experts wkho will res iewk their current and projected capabilities.

circuit aiid sub-s s teml designers %o.ho are expioiting the tehooyii implementing sophisticated processing" anid data *1
mninIpulat iont tee Iiq is and %w lit 1%%ill reptort til thiir prtogress.arid systemn desigriers W 11(1 Will describe applIicatitonls

- ~addrcLsscd b\ the ads aniieii tec hnitlogx.

1 hic ft tlt ts imn sessit ns are i nel Udd: In teegrated ci rcu it t echrt ut idcs. Cip Po rganlizatiton and ci rcuit designi. 1-nct it l
* ~ ~ ~ Cecmenits. architectures and subss strns. Dist ribu ted p rtocesso rs. aid SySteml appi catitoIls.

Ithe Vll S'.m posu tin *Mlif unction Radar for Airbtirne Applications" (NATO Secret) %%ill enmphasize concepts til
lie" lad a r s% ,ct ls rather t hani tilie detailed desigen if rada rs. [he CILi dan1ce and ('toit rtl ii Panel will s Uppt rt Ilis S~rlli ptii iiiil.

Raldar is still thle nit s!inmpotnant se 1 r ii in nilit a r ai reralt . A niumflbe r t f ilnptrtarlt feattures make radar superior t,
oti cal 5' stcelis aiid it le rsells rs.

I heSe include:

Itotrg- range P1 rt limcc

-penetratitin ill ss ather (fil Citouds)
* ~~range anid di pple r estu i atit n-

- lesibilits due tto elect flilic bealli steering
- arious sicrial pn icess ill rotinles,

- wih-restilltitiri imaging C SARI

I ifle rent tasks such Iias target sea rcli. riaek i n. and inlsilc gurdaiice carl be Itiltilled h% radar. Inl a riiriitar aircraft.
addititonlal tasks such as% terrain-1 llltilg and avotidaiice, iappirig. dttppier riasigatitiri arid SA R imiaging miay be required.
Since tst if the toutput data is ctirilbiilcd ill a singie tir-bt a rd C01111)put421, tilie quest h0 IiiSC isess to W hichi radar Inct ion"
sho uld be iritegrated aiid at ss hat level. Redutetioln of si/c. ss ight. co st, aiid pttss r conrsumrlptio n are partiia vidas t lot

ci im ntial it% lin irb orni rada ir sx st nis.

It IN cx er. illtegratitn Ilof sex e aT radar- tasks lint (tIle %stn cm a ca use probtllems fttr thle aclicie w (eit triable Its dalI
pcrft rmiaricc. (cnt ralized sx sterns max b lilt tore efficient bcause tif the itegrit it Of ditICtelit funictittns itl tile silliC raldar
lCeL. butl tilie% Max be subjct to illatStrttpi fatiltir if prolper attentiton is nott giseri to desicur Itr fault tolleraince arid tiull

0 ~~sostcii rchlabIi lit x. C areful I aeit tii mus! also tb ic ii tto nutde t ilicliricss arid ti it cu"ite nrti i at all futiitons C.iii be
accomuplished wi thin the olperalting speed arid capalicity tl11 t le iiterated~ s~ stelil.



III t he past dIccadC. a n IIrIirhc rf nc%% tchntologics has ec cnrciged and %% ill havec dcciisi inluence (HiIt litrtis radal
Concept',. \ 1.S1 anid VI lS( \%Ill Openi 110% dilmcnsions11 tifdicital sicnal p roccissi n. Necss analogcuc tech niquec. such Iias SAW
dcsiCCS and Opticall Metho d s, p rtinli sc rIe%\ s of analil ocuc signal processing. Ss stolic proicssor slrurcoirc% can icducc
ope rat ion lttlme. Oni thc othcer hand, tic\% aritcnnua co ncepts (Ill particular act i c arid co n formal a rra's ) and algoritIhms offe r -

ncss di iiist is inr t lie pcrl imarrc o f an rhomrei radars such as .,of dcicrcc ct is ragC.ji all rIcr arid ci lletr resist arice, high
resoluLi ont rct irackring and rilIilti-ptirpoSC opcration.

Scssin )its ill ct sc r: Airhorrtic radar I.N\stclis. I ssucs in IrI Leg I Miti Io (t radar t urit $1ns. Ralda icc I CCiol )t i l and Itcchi qUCS.
aIdL Siriuair II t III iltilU cto 10n r Adar.I

LcctuLIrc Serics 1 42 oi "Robih t anrd Art ificial I ntellIigencc" coicrsi a to pic that is bcoin rg mt irc im portanrt anrd has-
cs~okcdI majo r in tcr ctnit mlan N A 10( )Count Irrcs.

N'k irrg(rulp ! 2 Itt[it cr I i of NAt inic li aci nc- Scnist Si cnal s ft r act ical Arircraft". sillt commin nce "strk iii 1 9X

Ill Currerit tactical aircraft thc pilot's nas igatitin and targct acuiMSilonl taSk is aided by ilic inrdcpcndeit di spla% of cxtc rral Is
riiaccrs arid ht b rd Ilisitl rchitcd infoirmiat ion. The aimi of thc Work inrg Groiup is toi idcntitfs tcIKIISt

ciliac aric1 abi litires tit t 1w piloit b\ p r ccssrig. nt lr rig arid p rcscenttig thc avai lahlc inrformation irii an inrtcgratcd ft irmat .

opti11Mal suited It) the pilotsN ctigriitist C perceptiori.

10 aIccoriiplnsh this, Wkorking ( roup 12 will

assc55 t lic chlltract cri st ics of- aircraft iniacc rs sicn als arid thli asaii Ilc tcclii ieS foir convcrsion toi a comilmon forniat. .

- ariasctlc rC Iquircd proccssiric mcthiods to cxtract dcsircd features ti thc indepcrndcnt imiagcs,

-i irtipi Ic r hc dcs ircd chlaractceri stics oft thc di splascd infoirmiat itor in relation to lithc 1 it s niision.

-prcdicr thc adcd saIuc obtiicd by' thc intcgrated display of tlic available information.

ci1111 tnt 111 piI IcL ciitirg~rdsgcst uecss ) conicepts Foir thli p rlcessinrg arid LI isplas\ of suich in f'ornmat ion

r dcritifs arcas tor furthicr rcscarch in imagc proccssirig anid thc requLired tclgieis lor its rcalizatioin.

- Identil\ Commoiniir arcals.

Subhjcct ti finral apprt i a hcinti rccci scd at thli Fall I Q84 N atitoinal IDeclcgatcs lBo ard Mcct inrg. tlic A siolrics Paniel mwill
'cIA r N catli IcadI Paid It for at MI LilIt i pa ncl I chiiltig Stud N onl "Ihc Poitenitial Imrnpact of Avsioi cs ElIci trnic Tchnotilogyv (arid

)t hi EIIctrton ic I CCli It0_ )g otil thc IFLt urc Contrdutct of' Air Warlt-tC.

Il Stu~ds ss ill idilntifs arid LIL ua lf th lic clc its of t hc Cotinin iirg rapidl delcc priiert of itcgratcd circuit tcchnroltogy
and ss ill ciami nc t hci r po ten tial i mpact oin t lic fI tu rc corid uct tfair ssa% rf'arc and ttlicr acri nau t ical tclniltigics.Ilic airfl
sit Ll Id hti i sritriulIarc mnil itars aMid L Irt i fic thliouight tossard s radical So lutionirs to te iccirindc tfair sia rfarc sshici 55oU Id cisc

10A( t hi iot in ed ri IIpai1litt i ,LIIIrs isc aggression in atn alffi rdlabl cost.

I 11C * IlinIi0 ics St~d %% si ill be i ri thli fo rmat of a Worksho p. A LI ikcrsitficd groun]p tif tcli itilgical. appl iCit ion. and~
Oipcratio nal cipcrts i ll participate. D~urirng thc opcening scssionr thc objectivcs (if thc Wolrkshop, operantionral requriemnnts.
thireat, trendis tin air ssartarc arid itiCipatcd atlsanccs in elctronic arid irnformratioin scrcenccs will bc bricfcd duritig apcriod
ollf n Lt~r Il LIUa iii t. 'I I Wo rkslitop %skill thicr brcakdowsn int, 0 aricl d iscurssionr groups. U sinrg hraiinstornirg tcchniqucs.
p ro pcl rN t ruari/d i Il aniCtl. an nlIiminited. tfi a rcas for tcch r ogy applicatioinis will be idcent ificed. Pariel Lcadcrs ssil I thent
pro i Ll C tra I rcpo rt s toi t hc eni rc Woirk shop. S~stcrns cil ci ncri nc arid inritegrat in LIiSCirssitins will theicr takc place.

I i crii proiduLct i f thli Wiorkslitop swill h~c a repoin thl inrclundes iic t ran sact ions arid bii nrgs of t hc Woirkshoip.-
con cIlsrin, andti rccolt ii nciatills. Fic rccotiriiicidaitiris Will incrde areas for ILr rihcr stuieis arid suggcst ions fir fuiturc
NC ARI) sit rkinug gritlps. S\ ilptisia. Spccialists %fcctirngs. iNCiARI~ographs- ind Acertospacc A ppl icatitirs StuLilC.otin t r
NA 10 IC illalhiralis c rcscarch.

MEETINGS

4t11 Pai e Mui Iccli rig - I he Impact nnfvery High Performance Integrated (ircuniNon 20t--24 Nla\ 198i
S rInpl~tLili Radar. Guidance arnd A% ionics Svstems Potrtugal

5$tl i licl Nlcctiric, -- Mulliffinciion Radar for Airborne Applications 7- 1 1 Octoiber I 'Ps''
Ssniptisitrni Frantce
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PUBLICA 'IONS

Suhle t I'ropo.sed I'ublhiation I )te

Digital Optical Circuit Iechnolo*
.. onftcrcncc ProcccdingS Fchruarv 1985

" .ihe Impact of Ver-High-Performance Integrated Circuits on Radar, Guidance and
A% ionic Systems
(onfcrcncc Prcprints March l985

The Impact of Very-High-Performance Integrated Circuits on Radar, Guidance and
Aionic S% stems
(onlfcrcncc ProcccdfileS August I985

The Impact of Very-High-Performance Integrated Circuits on Radar, Guidance and
A% ionic S stems
1cchnical F aluation Report August 1985

Multifunction Radar for Airborne Applications
(onfcrccc Prcprints September 1985
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FI.i RONIAGNET CWW'VE PROPAGATION PANEl.

C hairoan: IDr J.1 1111 Yll IF.1 1K
I-irv ( /rijrmnrr: lDr I I.SOICI FR. LI.S

PROGRAMMNE

[in 1985 the Fleetromaonetic Wavti. Propagation Paniel will sponsor at Symposium and at Specialists' Meeting.

- he Sprirw Symposium ss ,ill examine "The Propagation Effects on Military Systems in the I ligh I~atitude Region".

* With the ad% enit of, new. syste mis operating at hig~h latitudes in the field of detection, navigation and comitlunicat ionls arid
%% ith the tiew experiments at high latitudes ranging fromn incoherent scatter studies to satellites hir studying high latitude
irregularity structures., it is oif considerable importance to relate the advances in high latitude studies to military systems. The
concept of this proposal f'or at meeting in propagation effects on military systems in the high latitude region is to bring

* together these tsvo areas.

The behiaviour of the propagation environnient at high latitudes differs front that at lowecr latitudes, affecting radiossave
propagation across the RF spectrum. Ihe differences are ascribed to rugged terrain, severe climatic conditions. and the
influences of the interplanetary and magnetospheric geophysics events which are guided earthward by the geomagnetic field.

The high-latitude gonreinichrtrzd Ntrugged terrain and by ittremendous variation in ground electrical
characteristics.

* The severe climatic Conditions include at large daily and seasonal temperature variation. extremes of temperatures. high
* winds, ice accumulation, precipitation (rain, snow%, ice crystals, sleet. hail), surfaice anrd elevated temperature inversions which

produce larize refractive Lradients and d.ucts.

The high-latitude ionosphere is affctd bv two niajor pheniomenia: energetic particles from the sun arid from the outer
magneto sphere penetrate the atmosphere and create ionization at various altitudes: and the solar wind induces an electric

* field perpendicular to the magnietic field w,%hich causes ionization drilts and thus contributes to the formation of ionization
* ir-c"ularities. Some of the ionospheric propagation anomalies created include: auroral oval absorption arid polar cap
- absorption: sporadic F. small scale irregularities (Spread F) giving rise to scatter ing and fading phenomena and Causing

trarisioni sphecric amplitude and phase scintillations: effects of maictic substorm activity, density troulghs, and large sheets
of field -ah izred ionizatio n.

The Symposium will direct its efforts towards propagation problems and solutions hir many systems. [hese topics
include satellite communication over polar and auroral latitudes. Over-the-Horizon Radar, L~ow-I-requency propagation

- ii iiUde r hi-Izh -klitude conrd itioins. reim ite senising of high-latitude regions by active and passive FM systems and HIF
ci il in1 tincat i ins at au roral anid pola r lat itutdes. Unique lower atmospheric effects and iii 1titipathI problems oiimpo rtance at
hlildh latitudes sy ill AlSO be discussed. The Avionics Panecl will provide support for this Symposiumi.

Vit b the N AlTO No rthierni Flank nat ions (ili bo th lthe Eurio pean and Ni rth -Aiericaii sectors) situated iii the igih-
* aLilt iud roeiln m.%sith NATO air routes across the Atlanitic traversing that region. and with surveillance and early- warning
L ss~1 stemIP loii 1 ill ti the di rct io n otf tice regi on, the pri pacat ion chiaracteristics, oif* thle high-hit itude reioit are of critical

i11ipi 't arice: t i till mssion ot tile alliance inl the areas, of* coin inicatiolis, nav igation and surveillance.

I heC I -All Spcial ists NI Ct i1n2 Ori-( liiidetd (ptiCal St r-Uetut rcs in it tle NIi Ii ta i y I n ivi roi ient" will add i c ss at tic"
tcchIn iolIoc thaIi it haii s a ir i scil s inice tc I 1)7 7 A(i A R I) Mc ct it g dea iniiig wi t I rela 1tecd t op1)ics: s itgcing mode st ru ct u res i ii t t o rm otf

iptIi c i Ibre cs a id pi i1iaiir %v, ivctl.i idecs opec ra it i i ig ati IIi iig waitv e IcigLt Ii s,. 1. .3 n i i c r i is i i d bev int11l. wXi t 11 1ii i I i tU1i i at tel cua1 t Ii ou ani IId
disper-s ii. V ibh5 s ,% ;ittaciitiatioil below 0t.5 dlB kii and baid'%O ts iii the huindreds ol'(ilI 1,-kmn have olpenied up~ tile
possibilrIties lt lone- di staicc. repeatce rIess t ransm issiin oil oland arid ti ide r ".ate r. lIn add itin. thle si ligle-ii de strutre l has
b revl a ie sv class of passi'. devices,: seniso rs capaible of dctcti l ig soiunld. nmagnet ic field. mo t ion. terniperat tirc. Ii U nlid i t and
man\t ot lie rehairact eri sties. all iof t hem appro ach ing thle theio ret ical detect io n limit. P1laar wavectlides btil t oiult ofdinmerisii is
less Ohan onec miecrin. ea:i~lel of eiillinii !ight arid creating h ig Ii- puler densities wit ha few'c applied vo lts are responlsible h ir

nvx cik Clip~cisiiilc-riiode higch efficilc ln-ie laser chips oi i atirilla riiiili tcnlipratlure. eleetr-o-optie
i%% 11clies anrd cl imi ie ts caipa ble of general t ic ri 1es requierics thirioiugh Ram~ia t t ceriticantI other non linear

I Is iress teehlr dii. is respi isile~ for far-reachiing rnlilitlal applications of tactical and strateic imipoirtanee i tile
areas (it I aipllk dep10h i al act lcal comi nicai~tnins. Liliterscai suirveillaniie s\ysteills. arnd intertr letrclie anid C\ anlescent

ci pI )111 seliI Irts. 1ii1;1 I ictila;I . tii i ji o )t ic gs Ii isCo pes ilcii1 et ictec rs. aIl hI I L 4 11o r I I ipi i s .



C*

Supportcd b% t he Asi ime\ Panel. the lilectromagnetic Wave Propagation Panel will bring together the experts from the
in iii tars . acaeni mu nd Lstr to coin an nfhe technology and the military applications into a coherent Specialists'

MEETINGS

3oth Planel Micitmiw - Propagation Effects on Military' Systems in the High- 3-7 June I 98i
's% III '1oSIin Latitude Region USA

-,PiIan ci Meet mnmv - Guided Optical Structures in the Military Environmnent 9-12 September 1 985
pemissMeeumnk! Turkey

PUBLICATIONS

Subject P'ropsedI Iuhlii afion Dare

Iarget Signatures
(onterence Proceedings (NATO) Secret) February 1985

* Target Signatures
I echnical [saluation Report February 1985

Propagation Effects on M~ilitary Systems in the High-Latitude Region
Conference Preprints May 1985

Guided Optical Structures in the Military Environment
Conference Preprints August 1985

Propagation Effecits on Military Systems in the High-Latitude Region
* .Conference Proceedings September 1985
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FLIGHT MECHANICS PANEL

("hairman: Dr S.R.M.SINCI.AI R, Canada
epu ( hairmnan: )r P.-AMEL. Germany .

I-.ecltive: Mr HITOR()DF-. UK

PROGRAMME

For 1 985 the Flight Mechanics Panel will join %%ith tile Fluid )ynamics Panel in holding a joint Symposium, will hold
one Panel Symposium and w,,ill support tss o Working Groups. The A(iARl)ograph programme, sponsored prinarily by

S\Workini, Group I I (Flight lest Techniques) %%ill continue.

The joint Symposium %, ill bc on Unsteady Aerod ,namics - Fundamentals and Application to Aircraft l)ynamics".
with the Fluid l)namics Panel leading. The two Panels have joint concern with the unsteady aerodynamic forces induced by
separated low, an area which has become increasingly important with the use of wings utilising upper-surface vortices
generated by leading-edge separation, and through a common Programme Committee they will share in establishing the

* symposium programme. The FMP's primary interest is with tile behaviour of the complete flight vehicle, this including its
interaction with basic, fluid dynamic, mechanisms of unsteady force generation. It will seek inputs to the symposium covering
advanced mathematical modelling including non-linearities, time-dependent effects, cross coupling, hysteresis, coning:
prediction of wing-rock. nose-slice etc: departure, spin entry and recovry: sensitivity studies with respect to variousnose-slce deatuosi ntr and lato
parameters: implications foractive control systems and simulation.

* lhe Fall Symposium will be on "Flight Simulation", a topic last addressed by an FMP symposium in 1978: since then
important advances have been made in simulator technology, and in its appreciation and application. The Symposium will be
concerned primarily, but not exclusively, -ith ground-based simulation, and will comprise two main sectors addressing
firstl, the engineering and technology aspects (motion systems, visual systems. cockpit systems, computer systems) and
secondly the uses and applications of simulators, in training, in research, in development and projects. A brief section of the
meeting will address the use of in-flight simulation. AMP and AVP will contribute papers.

Both symposia will be unclassified.

In conjunction with the Consultant and Exchange Programme, the Panel will support a further Special Course on Flight
Test Instrumentation. to be held at the Cranfield Institute of Technology, UK. The Panel has agreed that it is appropriate to

*i hold this Course at intervals of two years. It will cover the theory and practical application of instrumentation techniques and
will include practical work in a laboratory aircraft.

The Panel will sponsor a Lecture Series on "Itelicopter Aeromechanics", giving an overview with latest technological
developments and influence on operation of military helicopters.

Working Group I I (Flight Test Techniques) will continue its work and will publish one AGARI)ograph. Six
AGARDographs will be in preparation during the year.

Working Group 14 (Rotorcraft Icing) will hold its final meeting in Spring 1985 and an Advisory Report will be
published.

MEETINGS

66th Panel Meeting and - Unsteady Aerodynamics - Fundamentals and Applications to 6- I0 May 1985
Joint Symposium with Aircraft Dynamics Germany

67th Panel Meeting - Flight Simulation 30 Sept - 4 October
Symposium United Kingdom

P1 BI ICATIONS

Subject PIropo.w'd I'll ihto I )fOtt'

Active ('ontrol Systems
Conference Proccedings March 198X5



;'" i" " Subjlect P'ropse ,i,, Plulbh at,,,n O ate

Actise Control Sy-stems

lechnical F-al uation Report %i arh 11 985

Dsnainic Ss.stem Parameter Identification
(A oluiic of A(GARI)ograph 30))
Part 2 - Application to Aircraft Stability and Control Ma% 1 '5

lntead. Aerodynamics - Fundamentals and Application to Aircraft Dynamics
Conference Proceedings (jointly vith FDP) September 1985

Rotorcraft Icing
" Adisor% Report September 19)85

Determination of Antenna Patterns and Radar Reflection Characteristics of Aircraft
. .A %olune of AG:ARI)ograph 300) September 195

Measurement of Pilot N\orkload
\A(iARl)ograph October I 985

Simulator Motion System Characteristics and Perceptual Fidelity
AGARDograph October 1985

0A

--

I
* ."

,'2,, ? +

*' ".
4. *1.



1 D111) NAMIS( PAN El.

(hairitun. )r I..R()I[tRI'S, US
I)eputy Ch irma,: I)ipl. Ing. P.W.SACI II'.R, (Gerfnan_
:.1ecultite: Mr R.H .ROLIL INS 11. U S

PRO(CRAMM1E

In I 45, the Fluid Dynamics Panel proposes two Symposia, one of them supported jointly by the Flight Mechanics
Panel. Sponsorship of two Special Courses and several publications are also planned.

The Spring Symposium on "'Unsteady Aerodynamics - Fundamentals and Applications to Aircraft Dynamics" will be
led b\ the Fluid )\namics Panel which has its primary interest in the more basic aspects of this field, including unsteady
boundary lavers, instabilities in transonic flow. oscillating and unsteady vortical flows, separation-caused pressure
fluctuations and unsteady loads and separation phenomena. The FI)P will also take the lead in sessions covering
experimental and analvtical techniques for the determination of dynamic stability parameters, while the Flight Mechanics
lancl ",ill be responsible for presentations and discussion from the standpoint of the complete flight vehicle and its
dy namics, including control systems and flight simulators. The Programme Committee includes members of both panels.
Aspects of unsteady flo\,s of interest to the Structures and Materials Panel have been considered and that panel has also
been invited to present papers, one of which will be an overview of the 1984 SNIP meeting on the effects of unsteady flow on
the AGARI) standard configurations.

The Fall Symposium on "Store-Airframe Aerodynamics" will cover the aerodynamic consequences of the carriage and
release of external stores, including drag, installed airloads, local buffeting, lift and stability effects, release trajectory and
associated measurement and prediction techniques. This topic. of great interest because of the diversity of store
configurations and their strong influence on performance and manoeuvrability of military aircraft, follows a FDP Working
Group of I 975-77. The Flight Mechanics Panel will contribute one or more papers to the meeting and contributions are
also expected from the Structures and Materials Panel.

The two five-day Special Courses planned by the Panel are on the topics: "Cryogenic Technology for Wind Tunnel
Festing' and "Aircraft i)rag Prediction and Reduction" and are, as is the Fluid )ynamics Panel practice, to be conducted
under the joint sponsorship of the von Kuirmfin Institute and AGARI). The second course has also been recommended for
presentation in the United States.

The final report of Working Group 08 on "Aerodynamics of Aircraft Afterbody" will be completed by the end of 1984
11and will include a survey of the latest experimental techniques for wind tunnel testing of the aft section of aircraft and a
comparison and evaluation of computational methods used for design evaluation.

Working Group 0(9 on "Boundary Layer ('ontrol and Simulation in Wind Tunnels", which has been planned for a mid-
I 984 start, will be well under way in 1985 in its efforts to analyse techniques currently in use and suggest improved methods
which \ ill provide better correlation of wind tunnel test results.

The FI)P will contribute to three activities planned by the Propulsion and Energetics Panel for 1985: a meeting on
interior ballistics: a Lecture Series on computational techniques and a Working Group on flow computation.

A number of other topics proposed for years beyond 1985 by other Panels, usually FMP, PEP, and SMP, are being
* •coordinated for possible involvement or contribution by the FDP.

The Panel is in the process of defining several new projects in collaboration with Turkey and hopes to initiate this work
late in 1984 or early 1985. Four projects involving Greece, France, Germany, the United Kingdom and United States and

* t~Io in.olving Portugal and several nations will ie completed before the end of 1985.

MEE] INGS

' 5~5th Panel Meeting and -Unsteadv Aerodynamics - Fundamentals and Application to 6- 10 May 1985
.oint S. mposium with Aircraft Dynamics (;crmanv
VIP

57th Panel Meeting Store/Airframe Aerodynamics 7-I O ctober 1985
Smposiuni (ireece

A.'
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IP 'BICA UIONS

.Mlhjt't I I'r qec( I' hII a ',, 1 4 !ai.

4 Aerodynamics of Aircraft Afterbod.
*,\'( 08 Adisor. Report .anuar% I 985

('ryogenic iechnolopg% for %N ind Funnel"I'esting
" Special Course Notes March I 985

Unsteady Aerodynamics - Fundamentals and Application to Aircraft Dynamics
Conlerence Preprints April I1M5

Computation of Steady and Unsteady Fluid Dynamics
.\i.\ARl)ograph June 1985

Aircraft Drag Prediction and Reductions
Special (ourse Notes May 1985

Store-Airframe Aerodynamics
Conference Preprints September 1985

Unsteady Aerodynamics - Fundamentals and Application to Aircraft Dynamics
l [cchncal FA aluation Report October 1985

C(omplex Turbulent Flois
A( iARl)ograph November 1985

Store-Airframe Aerodynamics
(onlerence proccedings l)ecember 1985

Store-Airframe Aerodynamics
.echnical Fvaluation Report 1986

Flo% Visualization Techniques and Interpretation
A( iARI)ograph 1986

Reynolds Number Effects in Transonic Flow
A( iARI)ograph 1986

te
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(UII)AN(CE AND ('ONTROL PANEL.

(hairmn,: Dr Ing. R.C.ON KEN, Germany
Iepuiv C hairman: Mr K.A.PFEBLES. ('anada
I:teci'tive: Mr B.M.I llLIO'Fl

PROGRAMME

The GCP Programnme for I 98X5 consists mainly of two symposia and one AGARI)ograph. In addition, the Panel will
sponsor one Lecture Series and continue the activities of two working groups.

The Spring Symposium s, ill cover "Guidance - Control - Navigation Automation for Night All-Weather Tactical
_ Operations* .

The need to achicc night all-%%eathcr operation of tactical air forces in the face of increasing lethal threats is becoming
critical and suggests a requirement for increased automation in order to reduce pilot workload and improve performance
under such adverse operational conditions.

An approach to this problem is a core structure around which further automation could be developed as required,
including aided flight path control, through generation and display of optional trajectories, generation of imagery for
synthetic visibility and display of both expected and unexpected threats The techniques described in recent symposia will
permit man\ different approaches to the configuration and design of such an integrated and automated core structure.

The purpose of the symposium is to explore the design characteristics and trade-offs involved in the components
functions and systems integration required to support the development and evolution of alternative core structures which are
capable of enabling effcctivc and routine all-weather operations.

The proposed topics have been coordinatcd with AVP and AASC and the meeting is expected to be classified.

The Fall symposium will deal with "'Guidance, Control, and Positioning of Future Precision-Guided Stand-off Weapon
Systems".

This symposium is considered to be a continuation of the Guidance and Control Panel 34th Symposium on PGM's and
will co er the following topics:

Unmanned versus manned systems:
improvement of effectiveness, affordability of unmanned systems for special tasks as compared to manned aircraft
with multirole capability.

- Surveillance target. selection and identification, command and control, tactical mission planning and management.

- uidance, control, positioning, navigation of:" RPVs

)rones
SOMs
Cruise missiles
Commonality and particular differences in respective guidance and control systems, correlation schemes.
unlimited TERCOM, map-matchingctc.

Sensor aspects. mulli-mode seekers, target acquisition and tracking, signal processing. jam-resistant data links,
I" C .()CCM.

Impact of future micro-electronics on guidance and control sensors and systems: standardization aspects such as
bus-structured computing systems, high order languages, aircraft/weapon interconnections, etc.

I he theme has, been coordinated with the AVP and the symposium is expected to be classified.

Ihe Panel %& ill prepare one ne% ACiARI)ograph on "(Computation, Prediction and Control of Aircraft Trajectories".
Iuring the List decad., the gencration of aircraft trajectories has undergone very considerable revision by reason of
dch e, pmcnts in data acquisition, processing, filtering and control techniques.

I he intro)ductio n of 4-1) na, igation is one example.

It is now an appropriate time to produce a state-of-thc-art survey covering, tentatively, three distinct complemenaly
aspects. closely inter-related in practice - namely, computation, prediction and control of aircraft trajectories.



The part devt ted to comlpuitation %Ni I I cove r Lhe t v pe anoiab t tbai~C inomtoConstItuLItioll of da Ia banks.1
methods of intonrat ion. and gene ratin of t raj ectories ft ir aL varietv ot applications.

* thVie predijetion part %%il ittdal ss it h on -board and ground -based techniqIues. source% and retat i -c i mportn ice of'
disturhances, and the productionl Of optimumI~l prediction.

Fid.thle part devoted to control witll discuss thie conduLct of intiIvid uat planned o r pro gra mmed tflights co nst rained or
nt btlither t ra fie. sit 11or sit hou t ground .-baised assistanlce.

FinaIN.iit brief SuIrve C% NitIt be miade of the faeiliiies available, or in an advanced stage of developmient, to enhance thleI
tilrl fu et cions discussed. immnet cot m putat io n. predictionI and con trot of ai rcraft trajectories.

tHie Panel N% il IIA sto sponsor tonc L ect otre Series tin F-atill - Tolerant Soft ware IF t ardwa re A rchitect itire for hi ight C'nit ical

Coinside rabte interest has been expressed ill fauLlt -toleranlt concepts for flight critical funct ions that take ad vantage of'
tthetoret ical and nmat hemat ical ad~ ances wh li~ canl ble i niptemlented in next generation co m putat ions. The emphasis tn Itow-
level ight alt-is eathe r ope ratin also increases (the number of fu netions that demrand flight crit ical andI design tten t inl
architectures.

The Panel %sitt not propose anN new% ssorking grolup since working groups (iC11 WG.t)7 and ('11 W( .08 %%ilt still he in
active operation in I 98i.

* MEETINGS

41th Panel Mecting Guidance - C'ontrol - Navigation Automation for Night 20i-24 Mat 1985
*-Symposium Ati-Weather Tactical Operations (Classified) Nether-lands

*41 st Panel Nteetino Guidance, Control, and Positioning of Future Precision- 7- t11 October 198i
SN mposiumll Guided Stand-off Weapon Systems (Classified) Ca~nada

PU BLICATIONS

Subject I trtijet'itd Puliti Da110Ite'

Guidance -Control -Nasigation Automation for Night All-Weather Tactical Operations
Conference Proceedings and Supplement .lulv 1985

Guidance - Control -Navigation Automation for Night All-Weather lactical Operations
* t~ celiial I.N atuation Report.tt

* . ~ erificatioo and N alidation of(.uidance and Control Softisare
\(A\R I taphu October 198)S

Guidance. Control, anid Positioning of Future Precision-Guided Stand-( )I Weapon
SstemIs
o ( ttel rei)CC P[ ci ( CLi uie and Supplement tI I)CCeuCII)C 1)5 s

Guidance. Control, and Positioning of Future t'recision-Giiided Stand-ff Weapon
S %stems
I cchnieal I ; autionii Rpm It I )eCkLI11Lt lqiSs

Fault-i olerant Considerations on Methods for Guidance and Control S~ stenis
*V \( ,Rl )o'.0r1ipl I 9Scuihi

0-
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PROPULSION AND ENERGETICS PANEL

( hrnatn: Prof. ('h.l IIRS('H. Belgium
l)eputv ( hairman: Prof. It.WI'I'ENBERG. Netherlands

I eci:(t It e.. l)r-lng. E.RIESTER. (ermany

PROGRAMME

In 1985 the Propulsion and Energetics Panel will balance its main interest between selected topics in the field of gas
turbine and rocket motors. In the Spring. the Panel will hold a Symposium on "teat Transfer and Cooling in (ias Turbines-.
For the Fall 1985 two Specialists" ,Meetings are planned, the first on *'Smokeless Propellants" and the second on "Interior

* Ballistics of (uns". Both are classified NATO Confidential and are partly addressed to the same audience.

The Panel will continue with Working Group 15 on "Uniform Engine Testing Programme" for testing and for
evaluating and reviex, ing the test results. Working Group 16 on "Supply and l)emand Scenarios for Aviation Turbine Fuels"
% ill publish the final report. Working Group 17 on "Performance of Rocket Motors with Metallized Propellants" will
complete the resiew and comparison of specific inputs prediction methods. A new Working Group 18 on "Test Cascs for
Computation of Internal Flows in Acro Engine Components" will start in 1985.

rhe Panel will sponsor a Lecture Series on "3-) Computation Techniques Applied to Internal Flows in Propulsion
Sstems". w,,ith FI)P support. For the AGARDograph "Manual for Aeroelasticity in Turbomachines" the review of the
contributions will be performed in I 985. Two other AGARDographs. one on "Hazard Studies for Solid Propellant Rocket
.%otors". the other on "Altitude Rocket Test Facility Register", will be started in 1985.

In addition, the Panel %ill support some of the 1985 activities of another Panel:

- SMP Sprint! 1985 Meeting. on "'Gear and Bearing Tribological Systems". PEP is prepared to provide three or four
author,, to present papers.

- SNIP Sprinvg 1985 Meeting. on -Damage Tolerance Concepts for Critical Engine Components". PEP will provide the
tSo requested papers. one for an overview on a complementary 1984 PEP Meeting, the other solicited from Rolls-
RoN cc.

Ihe purpose of the Sy;.mposium on 1ttcat Transfer and Cooling in Gas Turbines'" is to bring together experts in the field
oi acro enginc heat transfer and cooling to discuss new research results and new developments for improved engine
pcrtormance. For cornpressors the scope will include: transient thermal behaviour of discs and casings, clearance control.
hitl gecncrtion. modelling, testing and experience. For turbines will be included: cooling of blades, vanes, liners, casings.
disc'. cooi-ll'airlfol interferences, transient behaviour and clearance control: modelling, test methods and test facilities. For
,. ,mbu,,t ir,, afterburners and exhaust nozzles, the scope will include tube cooling, radiation modelling, effect of alternative
tucls. noi/le cooling: prediction methods. testing and experience. Finally. also main heat exchangers and those for
'ubs stems ,.I ill be included. E-xcluded will be related problems with rockets and other non-gas turbine propulsion systems as
sscll as icing, scals. bearings,. lubrication, electronic boxes. etc. FDP is interested in this Symposium but will not provide
,upport

Alrcads in the P1 P 53rd Smposium on "Solid Rocket Motor Technology" held in Spring 1979. diverging views on
,,moke and .iibiliNv were ,tated. and a follow-on activity was suggested. In the two-day Specialists' Meeting on "Smokeless
Propcllants". it is intended to bring together specialized experts in this field to discuss their problems and the definition of
,,nokclc,,s propellants. The scope will include: experimental results and their comparisons on smokelessness minimum
smoke and reduced smoke of propellants: smokeless inhibitors: smoke measurements at static firings, particle collection,
different %savelengths: light diffusion and contrasts: plume analysis. The meeting will be classified NATO Confidential. There
is no intcrcst of other Panels in this subject.

The subject for a two-and-a-half day Specialists' Meeting, of "Interior Ballistics of Guns", was already proposed in
I YX I. and selected by the Panel because of the strong interest of several nations (France, Germany, Italy. the Netherlands
1id ITS). [he sublect was intensively coordinated with FDP. This Panel has completed an AGARDograph on "Flid
I) namic Aspects of Itternal Ballistics" (AR- 172, 1982) and is prepared for a strong support and for collaborating with the
PF P Programme Committee. The scope of the Specialists' Meeting will include all kinds of solid and liquid propellant guns,
requirement for tactical applications, characteristics and performance, ignition and charge, combustion instability,
experimental results and test techniques. comparison with rockets, future problems. Also included will be thrusters for
election seats. etc. Excluded will he electromagnetic guns since there are no real internal ballistics. The Meeting will be
classified N AO 0 Confidential.

Working (iroup 15 on "Uniform E-ngine Testing Programme'" will continue the test runs. The resulting data are
numerous and their evaluation and drafting of a report is connected with a tremendous workload which can only be
performed by a retired expert involved in the Working Group. The Panel has therefore included preparation cost in the
budget covering travel to W6 meetings and to facilities, honorarium and incidental expenses.
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ot okill,- (Ir irp Ih MI onSupp I\ Itnd I )cimankl Sccilatios tI r .-\Iiaili I urbinic ILuckN \%I I iii \ as I a lil repo It as iliilc
1-1 \i xIII hC pt11IlxhCLi inl )85. HIC NASA SIMds rcp)ori I I he iltach1Cd.

\%) IN Illt(irolup 1 7 ont Ie ctrnimiicc iii Rocket MIoiirN txill NICI aIII/Cd I'iiC tIlcI""\%i I I I lOIIIipI INC10ll't t e dc
* c~~~ nfl I isoil of l h dfi tic rcn specific mllipul x precdicti on nmethod s applied ilhl natC Iitix a id \NI i LhciiN theC appri pi ic testi

I ~ ~ ~ ~ 1 ic\ktlc.W(Vxill also fux ile preparation of an AGARD01o1iiaph on1 AltitUdC Rocket 1cNI f-acilit Rcgistcr.

*A nes \ )\ (tikill,- ( irouip I8 onl "I II i Ixc N ur t o I Ip LItI!Iill of' 11Internal [liixs inl Acto lI Aiic ( 'iiiipiiietciit \%ill start ill
I )0Si. ItII, i tolI I% -on Iacitis it\ on Ih I ICNICCexxlnlit WorkinII-iz IIIoup 12 oilt lhi-[loss11-0\ (alIcLliioIn inl Axiall

*I ut rh' iachI inc-. Inicircasi n iZ dc clIopnt1 of ih r-cc-dillinxionl" flow\ field corn put atlion hax' bhO1-1 1on 1Ci thcccd Ii r Icsi cascs.

* ( I8shall) doik"ill inl the pro puls io n field lor x% hicli rcxca rek indl dc%'ch pitcill experts need test casecs anid finid
Mnd d0CIIIC cu ICn rl jhic test CAss i nclud ino their Iii lx of applicat ion. 'I'll i:,Coipe xx ill be coIiIi nCdJ to axi ;llc t cxisxa
i rhi]C IIIL and dcts a hCad Ofitand bet"CI IIxS cithcccornpi icnixI. lhIc SIi jC~ cclI wxCOiii r a li~ \% till I-) PDI' ic fi[ thas p1110% ill ci a
mc in her I ii- t hC ( r[ iU p.

* Support to Greece, Portugal and I1urkc%

Ill IS 5s. tle illicl \\ Ill be in ~ohxcd inl lixc projects xwhich arc allrcaLIi pp rixcti. O)ne p rojiect is ldefined. buLt still IICCLlS
.ipplo iix a SC% C al otheir projct,, a ic Ii p reparat ion or nmight h~c propocd" late r inl I 1)84.

* illt Plaitcl M\lcwi, Heat Transfer and Cooling in Gas Turbines (i- 10 Mlay 198';
S\ ipIOStinIV Niirwav

(ill 'i"Icll NicetitiC -A - Smokeless Propellants 9- 13 Sep~tembelr 19)85
Spelists1INN ICCtine B - Interior Ballistics of Guns Italkx

PUBLICATIONS

Suh/e( I Projeted Puhieatioln IOatu

Gear% and Pu~er'liransmission S% stems for Helicopters and Turboprops
* (Conferencc PriiCCCllNi~ March 1985

Heat Transfer and Cooling in Gas Turbines
Confercnce PrepritutsMik19S

Fialuation of.Measurement in Flames4
* *\(IARl~iuiraph Milx 11)85

Smokeless Propellants
( uiifecrien Preprints Scptcrnhicr 1985

Interior Ballistics of Guns
oinfcrncc Pre-prits September 198 5

Suppl and D~emand Scenarios for Aviation Turbine Fuels
\V(i I()t Ads isuirN Report Octetir 19)85

* -Heat -1ransfer and Cooling in Gas' turbines
oiiferenIcC IProccctins October I )S.



S I Rt CII tR'S ANDj NIA I FRIAL.S VNI.

IOepwtv ( It ptifm: Mr \V.(.I Il:A Ill., UK

vI 11. s t'r .it' Mr 1).:\.l R>NTI. (!K

I'ROCRANIN111

III I h til anel plans to [ tld tOu r speci atlist" NI ct i rig anld MOi Worksho ps, ~ Upp r tMO W\Vt rki rw( Flips. s po instr a
I ccturc Serics. and publish alt least o nc .\( ARDograph and tiunIbcr o1'01th0rerport',. It \k ill tl'o itCtIittIIii ,itle[pc% isioti of
thircc A( A RI S NIPI-co ttrd inatcd ciiilahora tiosc rcsca rch prticranillcs.

I lie first of tile o is plrint-, S pecial ist s Nlccti ngs \%ill exsami ne t 1 probletmts posed by Aircraft Ge candaii. licaring

I rhlisIni particular it ill ct nsidi r bo\s best to i ntc r- rclatc tilec \ia nons ad) vaucci beinrg tnadc itt tile nsi dillfficrnt ficlds

ti I l\I[t Itch tint I' ic s \%hetre t tic spcci al is ts in ritic a r-ca tavi rnot hawc art t ppt rt ii ty of' sharin tic%%- %ic it it the spccialIi st
iti 1 natiothcrI. I1 itic [t it il Is ttio urc CIOI an 1 CspansIIiOot ifctrrcctlIs directed research so ats to bhring about shoirter

dcs ciot itt I tincs antd rid uced Co st s It or ai rc tat c rI b ii gS aMild r11i c trains.

I he secondi Spring Specialists' Nlctinc %\ ill atddreiss the topic of D)amage Folcravicc C oncepts ft r Critical 1£ ici tic
0IIIpit ticfits. I tic itt t r t io t t Oft suCI ciL jics shl uIii b ring, sii ificattt ecoinotnmic hcncfi t thttroughi th ticc ncsion ot i ic salc Ii cs

of \pc list sc Cil oten~tctts. I-lic a pp ro ach is critically dcpctdent c oi il tice nion-d cst ruct it c Itnspcttiln and cial at it n tchiq iues
ItccdIci Itir titc ctLIiarctcrilttir tOta itLcIccts anL ii thte capaci to, of f~ract irc tiicc hIIiC ic tccti tIqcs to predicit ilc tc
hclias it1.mr. Itt l cct itCtilg i ill iS s us 11tC p hiltS~I os p f tilc damagc ttolcranice appro achi atni con siidcrt tie 1Ss~iiItCd

* r~cit Lircfii' fts, MtiiI SPCC ilq I s ti t lUcs tnccied f'ir its brfoadcr imatplementat ion.

I'i first iii til c i i Fall S pccial ists' Nccti tics %%ill considcr tice NI 1cti ca QUalli ficaition of Laitrge Flexi ble Spacecraft

St ruc t urcs. I iCo st of it nali ficaiint if t hIIcsc sti ruct urcs. bhi t or artalvsi s anti ftr tcsttic," ha1S bccorn1c iti i ficailt arid at it st bc
CtitRtillcd', cquaLls..1 tilc tcciltical ail ciist optionis oit both zat',t\sis andt test nccd to tic full'; "uncstoodi if thc'i arc tO tbc
silacok lllid I i I tic \ill C\uatc trens ill saerfdsin tileatc to qutalificatint arid rcptort back.

I ie sectiid if tttc Fall Specialists' Ncctittcs is lto iiscLIts Aiticcd Jtiitg tif Aerospace NIetalltic NIatcrials. 1hlc Pianl

has, conttsidiefcd. til p rcsiLlS OCiii"tsf iti. ia tills1 aspccts t f'thtc l'abri cat lot itprfccsscs Luscid int Aeroispace: httisci r., tice Pandc

this tit it pr-c1,10Ititis ctinsidcrcid jtiining inl istilatitin. atltough it rcpIcscriIt itic tOf tie aldvanrccd fabricat ioit p rtoccsscs. itlic
* fir~ccti ti! s\ it ain it) ircs ic%\ thti prcscnt t stac-t if-t ti. ilcnIt i f% tLItttit i rig prftoblecms relat in tic titovct mlatcrials and dcsignis.

ci antinc reccnt resea rch aiti dci cli pti nt il NA N L0 ctinitrieis t hat rn ighi bear til ths picc lemcis atni ci ttsidcrt ttc ectotnic
ititd otiher Ittplicatitons iot usinig aiaiccd jiingti tcc Ii tlit t ftor t hc manutfactutrc atnd repai r tof acertospace ha rd isarc.

I tircc M( iARt) SNtIIIctitriiatcit rcscacti prtigrciis % ill gcetcrate Wtorkshtips %\ tlicll arc tti bc hield at ttic samlitlc

* a~s [tifc S pccilat s s Icct igs. Ittl tie S printg~ tie pot gatllilmc tof, Rcsea rch ito Slitort C rack 1 ffcct s %illI hiold a Li sclssitI itt tileti

resul ts ibt ainedi sot Iar: a rid ittl tie FaIt a similat it tr cctin tic\sill tic hel hI t r thoiisc taking part il rtic Ilcilic IDisc Matcefiat I cst
tlo~in crttt tiic. A\s thttse \\ irk sttt ps it relate to prt igra ill tilcs ill beintg. tice attiindancc will bic limIlitcd tto thto se partici pat intg i I
titc pltigfailiics arlid ils itcs. I tic third Wtirkstitp is\ill discuss thc rcsults tif tice FACT (F1atigue itl Aircraf't Corroisioin

* ~~I cstftic I pri icratliic. I tic ftoi tift tile tinal repoirt, antid tice directi ti Illiat hILi rc reseatrchl shOildk take.

I he Pattict is ill supptort twit Wtirkitlg (IOtUPS. Ic first of ticic. SMPl W6 2 2. is in) tice pruoccss oif dMinling Aircraft
I csigli R cqitircien t, sftor O perat i tit oii )a rnagcd andi Rcpaircid RitniI1Ss. ITic (1ft it11 is .%tirk ina itt cltosc cutllaboirat iti sith

;tnil aMi iS M.t0 thc NXt( Scnior I ticisticians ( ttifcrcricc ;ttit thoipes that its filtiitigs. [titis (dLic itlitl tile f 01 1985. i'%ill

bic atl itiptit toi tie fIttrc actlsitics, tif both tthcse btidics.

I tic seconitd Wo rk inrg ( r piip SNI P Wk('123 is dcs c Itpi ng it NI a1i1.it ft ir Adosauccil Cast ing: t tic aitli is to Pr utI ittc

pI Ncat ft il scttuitnt ot t(tic hastc tcchititt iog\ si that initust rs cart takc adsatitagc of tile piitential for f oss c ct ciosts. iiffertcd h\'
tiesie mianuttacturinig techiqutets

I hi Patnel I i psi ip ist I cctttrc Series titi tII, latiagctitit antd Conttlrol tif Cotifftsitin. Maniy NATO ) tpcrattors arfc

istctiitt thc ics ol thir attrciaft flccts. antdi Ili ctitscoiticlicc thlis toipic is oif pressintg itercst.

MIET lINGS

Witth Pianel Wicctttc Aircraft Gear and Bearing Triholopg% Systems 21--20i April 198

*Spcialists' Ncclitg UiSA

D-lamage I olerance Concepts for Critical E~ngine Components



6 1 st Panel Meeting - Mechanical Qualification of Large Flexible Spacecraft 8- I 3 Septcmber I 985
Specialists' Meeting Structures Germany

- Adanced Joining of Aerospace Metallic Materials

PU'BLICAIlONS

,-.'~ec't I'rojet ted I'oh/ aliom I)ait,

l Handbook on Corrosion, Vol.ll
S.AGARDograph March 1985

* Transonic Unsteady Aerodynamics and its Aeroelastic Applications
* Technical Evaluation Report March 1985

Aircraft Gear and Bearing Tribological Systems
Conference Procecdings JUN, 1985

* -" Damage Tolerance Concepts for Critical Engine Components
Conference Proceedings July 1985

Mechanical Qualification of Large Flexible Spacecraft Structures
C 'onference Proceedings December 1985

Advanced Joining of Aerospace Metallic Materials
('onference Proceedings December 1985

'I

.i-,
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IECIINI(AL INFORMATION PANEL.

( hoirman: Mr i: lIE!'IBA('I 1, (iermiv
I )t'v- (hajtnan: Miss N.NI XVII I)( OOSF. Canada

PRO.;RAMME

The Technical Information panel will hold one meeting during the year. This will be a combined Panel Business and
- ~tvo-daN Specialists'Mcletiniz in Cheltenham, UK. [he primary aimrs of the Specialists' Meeting. which is entitled Mkn

Full Use of Informiation Resource,, in Aerospace, D~efence, and other R&D) Programmies., are to develop recommendations
- to t\GARI). NATO. and the NATO Nations on the resources which could profitably be directed towards information

- programmes, based on the return on investment. and to demonstrate that cutting back on information support at times of
- recession is a short-sighted policy. [he Underlying hypothesis is that, while there is general recognition that at solid base of

knowledge is essential to the deveClopmnent of ;ound R&DI programmes. today the pressures of vast quantities of inl'ormnation.
the complexities, and on occasion high cost. of new% technologies, and limitedbdesfreu ocosdrae h asi
Ms iCll %%C use our kgioss ldLge base.

MEETINGS

'Sth Panel %1eetin" Making Full Use of Information Resources in Aerospace,
Specialists' Mlcinga [Defence, aiid other R&D Programmes United Kingdom

PUBLICATIONS

.5011)ft Proft' ted P'ublication D ate

* ~ ~ Making~ Full Use of Information Resources in Aerospace, D)efence, and other R&D
Progranmme%
Conference P~reprint.s July 1985

Guide to Aerospace and Decfence Technical Report Series in NATrO Countries
Report October I1985

Mlaking Full U se of Information Resources. in Aerospace, Defence, and other R&D
I Programimes

Co ntcrcnce Proceedintvs December 1985



('ONSULTrANr ANt) EXCHANGE PROG;RAMMEF

I0cpiov. Phias and 11rt9raPtntne%: Colonel ( .AI.XIS (FAt')

T he ('0nsuIltan t and E xchange Programmei %%as established in orde r t respontd if) requeC~s made h% the N atins aind itt
comnplement Panel act is it ics in cestahli sliing contacts beisscci aerospace scitent ists and enugi neer% iii areas nt l aiss vset s ted
bx% thle P'anels,

I ii tr crn n uses several maiincmehods to carry out its in issit n: i nd ividuLal consultants. exchiange of4 scienitists and
Lecture Series.

INDIN ItfAt. CO)NSUL IANI S AND) EXCH-ANG;E OF SCIENTISTS

I ld is idual Co nsul tantis arc speci fica lly requested by the N atio nal I )lcgaies of the nat iton% concerned.J

Individual co nsultantis are also made available to Support various AC ARI) activiies: Panels o r Panel members request
indis idual ettnsnltants' expertise., \ isits and lectures by individuals or by teamns of experts (Short or Special Courses) for
ca rrv ing ont part tof their prt gratninic. P'anels. Wo rking CGroups and thle AAS('also make use o ind ivid ual co nsultants to

support specific projectis.A
Iliis prtogranime alsti facilitates arrangements foir thle exchange tof scientists between research establishments tor

* betweecni natitons. or anl exchanige Of eLiipnlient between laboratories.

lin 1985 this programine will support three Special (Courses:

-FOP Special Course No. I on Aircraft Drag Prediction and Reduction

The Course wvill be held at thle vtin Kiirmani Institute, in Belgium. onl 20-24 May. 1985, and iii the USA (NASA
[Langley) in) Junie 1985.

Emphasis wAill be placed onl the relative importance of contributions to drag for civil and military aircraf't. Current
techniques include the prediction of skiii friction, separation drag, induced drag. wave drag. interference drag and
roughnecss drag. Cotncepts ftir drag reduction to he presented include: laminarization. transition and turbulence
ciolit rol, lit w totit ro l by bltowinrg, Suction. si rakes, compliant or vi brat inrg wal, spca wals t srface

characte ri sties.

Coturse tDirector: D~r A.S.WlThtitas. L ockhieed - (Georgia. USA.

-FDP Special Course No.2 on Cryogenic Technology for Wind Tunnel Testing

t he ('olrsc \% ill bie held at the von Kairnian Inistitute, iii Belgium. on 22-26 April. 1985. and will cover material
related to ervticiiic wind tunniel design and operatittn, including safety and econonmic consideratioiis. It will also
present the state-of-the-art onl mtidel design and tin instrumentation for cryogenic wind tunnels. A review of the

* ~~status tof the cryoigeniic tfcilities in AGiAR) ctountries and in the rest tof the world will be preseiited.

Coturse D~irecitor: D~r R.A.Kilgtire. NASA Langley Research C'enter-. USA.

-FNIP Special Course No.3 on Flight lest Instrumientation
'I hc cou rse will bie held at tie C ratifield Inlstit ute t flech nt lt gy in the U K in May I1985.

* In IIt) 175 the FNI P Spotnstored at C 'tursec ol Fligt Test Instrumentatioti at Craritield. the aini ofthle course wats to
prtivide IAtI engineers ss ith both the theory and practical applicat ins of inst rumnein ttioi technIiques, and classrt oin
itisirnetitins 5aseinhianced by flight e xperi ence in tile I nstituLte's labo rattory aircraft.

Im urtier co urses %%ecre held iii I1977, 198 1 and 198)3. at l)FVI .R Blraunischweig, D~elft Univer-sity t1if 'Mchnttltgv. and

l'tintt fro tile A( iRI Cotiltanlt and lIlhanige Prigr2-.1 1 iiieWill suppot ftour to six lecturers. The retiaininig
Co sts %% Ill be tiie[ ll in rse Ice p tid hN each part ici panit.

(m itireI rccliir; D r I' shlf)\s. U K.

* I.F;C lIRF; SE:RIES

* ~Because (til e nccssits to) keep to [the samte level tif clit tI co ncerning the tititit tof presentations, and ill spite oif tile
lari~c niuiber iif requests rccci~cd frotin tile NAt 10 nationii. the Co nsultatit and I ' xchange prtigramnme, on thle basis tif
prttpsals made by[e );R Panels. pro po ise to ho ld only six I citire Series at cightecen loeat ionis. ('Thtis has been) file
average liver the pat ten year%.)
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Slhe proposed I 985 Lecture Series are described in the following text.

[he budget proposed for 1985 includes the printing of the l.eeture Series publications as well as the preparation of the

Lecture Series: travel. subsistence allowance and honorarium, when appropriate, for participating speakers.

Lecture Series No. 138 H IF I MPACT OF PROPOSIi) RADIO April 1985
" (AMP) RFQUENCY RADIATION STANDARDS ON Portugal/France/Italy

MIIITARY OPERATIONS

lhis Lecture Series on Special Clinical and Physiological Problems will feature the following topics:

- the interaction of radio frequency radiation and biological systems:

- thermal physiology associated with the interaction of radio frequency radiation and the body;

- summary of biological effects on the body of radio frequency radiation;

- de~clopment of current standards and how they will operationally impact on NATO (a practicum on measuring ."
radio frequency radiation effects will also be featured); and

- overall medical effects resulting from the introduction of proposed radio frequency radiation standards.

A round-table discussion will be held at the end of the presentations.

Lecture Series Director: Mr G.Mitchell. USA

Lecture Series No. 139 HELICOPTER AEROMECHANICS May 1985
(FMP) Germany/Italy/USA

- The objective of the proposed Lecture Series is to report on the state of the art and the modern trends in the field of
helicopter acromechanics supporting military helicopter operations as well as the impact of military applications on
rotoreraft-design.

The following main themes are included:

- introduction and historical review;
- rotorcraft aerodynamics;

-*- dynamics of advanced rotor systems;
- Mission requirements and handling qualities;

- the role of simulation;
- flight testing for performance and flying qualities.
- parametric trends and optimization; and --

- advanced systems.
A round-table discussion will be held at the end of the presentations.

Lecture Series Director: Prof. Reichert, Germany.

Lecture Series No.140 3-1) COMPUTATION TECHNIQUES APPLIED June 1985
(PEP) TO INIERNAL FLOWS IN PROPULSION Italy/Germany/France

SYSTEMS

The Lecture Series will cover the following topics:

- 3-I) computation codes for inviscid flows, viscous flows and reacting flows.
- secondary flows considered in a fully 3-1) manner.

- unsteady effects in 3-1) flows (blade passing, stall...)
- flows in inlets and nozzles, distorted flows.

- comparison between fully 3-1) and quasi 3-1) computation, and between computational results aind test data.
- valuation of the possibility of use of available computers and the need for new computers.
- evaluation of computer time required: comparison with quasi 3-I) computation times.

* The lecture Series will apply to axial and radial compressors and turbines, combustion chambers, rocket engines, 7
ejectors and nozzles.

A round-table discussion will be held at the end of the presentations.

I lccture Series Director: Mr Mcatze. France.
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Lecture Series No. 141 MANAGEMENT OF CORROSION June 1985
(SNll') 'lurkev UK Canada

The lecture series will cover the following areas:

- crisironnieutal corrosion aspects of each system;
- vehicle design to avoid corrosion:
- shipboard corrosion protection system:
- optimized maintenance scheduling for aircraft with respect to risk:
- discussion and examples of local needs and problems provided by the host country. (The lecture team will provide

suggested solutions.)
(If specially requested electric, electronic corrosion control procedures will be added.)

A round-table will be held at the end of each presentation.

€ ""Lecture Series Director: Prof. Summitt. USA.

Lecture Series No.142 ROBOTICS AND ARTIFICIAL September 1985

(AVP) INTELLIGENCE Norway/Netherlands/Portugal

This Lecture Series will cover the following areas:

- robotics: past. present and future
- sensors: vision, tactile

- software for robotics

[ - solid modelling
- robotic control

- mobile robots
-'". - industrial application of robotics

-. - avionics applications of robotics
- artificial intelligence: status and potential
- expert systems; status and potential
- applications of artificial intelligence

- avionics applications of artificial intelligence

A round-table discussion will be held at the end of the presentations.

Lecture Series Director: Mr L.Gerhardt, USA.

Lecture Series No. 143 FAULT-TOLERANT SOFTWARE/ October 1985
(GCP) HARDWARE ARCHITECTURE FOR USA/Denmark/Greece

FLIGHT-CRITICAL FUNCTIONS

This Lecture Series will cover the following topics:

" - advances in software theory and applications
- fault-tolerant algorithms
- architectural emulation techniques

- computation distribution techniques
- information distribution techniques

S- design and test experience

A round-table discussion will be held at the end of the presentations.

i.ecture Series Director: Dr Cunningham, USA.

S'
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LECTURE SERIES PUBLICATIONS - 1985

Lecture SeriesN o. Pane/ litle Projected I c'uhhation i)ute

LS 138 AMP 'The impact of proposed radio frequency radiation
standards on military operations March

LS 139 FMP Helicopter aeromechanics April

LS 140 PEP 3-1) computation techniques applied to internal flows
in propulsion systems May

LS 141 SMP Management of corrosion May

[S 142 AVP Intelligence and robotics August

LS 143 GCP Fault-tolerant software hardware architecture for
flight-critical functions September

SUPPORT PROGRAMME TO GREECE. PORTUGAL AND TURKEY - 1985

Maintaining a National Delegates Board decision, this budget item combines into one programme the support of panel
"- members' attendance at AGARD panel meetings, formerly called "Support to Nations", and the support of projects

* undertaken by Greece, Portugal and Turkey in collaboration with other nations in the Alliance. formerly called "Additional
* Support to Greece, Portugal and Turkey". A 5.6% increase in the overall funding level is proposed.

In I 185 the plan is to support in attendance at AGARD panel meetings a high level of panel members from each of
Greece, Portugal and Turkey. As in 1984 this support will provide travel and subsistence for those panel members who are

. unable to be funded by their respective nations.

The support of collaborative projects began in 1981 with funding of 500,000 French francs and was subsequently
increased in real terms, by 250,000 French francs in both 1982 and 1983. The allowance for inflation brought the funding

* level in I 984 to 1,778,060 French francs. The support will mainly consist of payments of travel and subsistence costs to
enable participants to engage in collaborative projects which range from simple travel support to paper presentors at . .
AGARI) symposia to laboratory experimentation and development.

The proposed function for this totaleffort in 1985 is approximately 2,182,000 French francs (in terms of 1984 value).

-I

I, °% .1
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MILITARN (OMMITITEE STUD)IES

AEROSPACE APPLICATIONS STUDIES COM'MI IEE

(Itirman: Mr ('COXHE.A). UK

MILITARYCOMMITIEE STUDIES DIVISION

( hic(. ( olollel \.(TIINFI. US
IPepn.. Colonel J.IWFALJ(RANDI. France
I0epit: Nlr A.WOWK. Giermany

IPRO(GWXMME

T\No studies wecre beCuni in 1984: AAS-2tt "Anti- lactical Ballistic Missile Sy'stemn (oncepts" and AAS-2 I "(''
- -Requiremecnts for the Attack at Mlobile 'argets by Land Based and Air Launched Weapons". AAS-22 "System Concepts for

the Suppression of [nemy Ground to Air D~efences in Aid of Offensive Air Support Operations- A selcted by thle
Steering Committee. I[he first mieeting of the Study Group Will be held in 1an uaary I 985. 1 pics for additional studies will be
Ie C\ iCdL b% the .- ASC and w\ill bie submitted to the AGARI) Steering Committee in March 1985 for consideration.

MEETIINGS

AASC Meeting No.28 -IDefine Final Terms of Reference for AAS-23 and 24 27-29 May 1985
(Classified) - Organi/e Study (iroup for AAS-23 Greece

- Review AAS-21I and 22

A.*ASC Meeting No.29 -Re% iesx% terms of Reference for Nev% Studies I I - I13 November 1985
(laisied) - Organi/e StudN Giroup for AAS-24 USA

- Review\ AAS-22 and 23

PU BLICATIONS

S Ihic IIrojec ted 'ublu ain~ nIOate

Attack and D~efence of lielicopters Conducting Tactical Operations Volumie I (English
* and French), Volume 11 (English)

)AAS- I S) Advisory Report (NA 10 Secret) February 1985;

* All-Weather Capability of Combat Aircraft Volume I (English and French), Volume I I
(English)

* (AAS- I19) Ad~isory Report (NATO0 Secret) February 1 985

Anti-Tfactical Ballistic Missile Sstem Concepts Volume I (English and French),
Volume If (English)
(AAS-20) Adskisorv epr (NATO) Secret) August 1985
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HEADQUARTERS

OFFICE OF THE DIRECTOR

MEETINGS

58th NATIONAL DELEGATES BOARD MEETING 21-22 March 1985
36th STEERING COMMITTEE MEETING Paris, France
38th PANEL CHAIRMEN MEETING
I 5th NATIONAL. COORDINATORS MEETING

21st AGARD ANNUAL MEETING 18-20 September 1985
59th NATIONAL DELEGATES BOARD MEETING Brussels, Belgium
37th STEERING COMMITTEE MEETING
39th PANEL. CHAIRMEN MEETING

PUBLICATIONS

Subject Irojected I'uhlication Date

AGARD Bulletin 85/1 March 1985
AGARD Bulletin 85/2 September 1985

AGARD Highlights 85/I March 1985
AGARD Highlights 85/2 September 1985

Calendar of Selected Aeronautical June 1985
and Space Meetings 85/1 and 85/2 December 1985
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III - BUDGETr SUMMARY

1985 TECHNICAL PROGRAMME

(In Thousands of 1984 French Francs)

1983 1984 1985
Panels

C'ommritmets WA.1(~pproved Proposed

AMP 313 261 247

AVP 202 375 366

EPP 331 334 339

FMP 512 610 401

FDP 645 787 734

GCP 253 5t8 474

PEP 425 499 600

SMP 519 544 644

TIP 179 215 383

SUB-TOTAL - PANELS 3,379 4,143 4,188

*INDIVIDUAL CONSULTANTS 819 769 769

*LECTURE SERIES 1,295 1,412 1,412

SUPPORT TO GREECE, PORTUGAL & TURKEY 1,699 1,778 1,878

MILITARY COMMITTEE STUDIES 252 165 114

HEADQUARTERS PUBLICATIONS 232 225 231

OTHER COSTS (Certificates, Layout Sheets,

*.Forms. Meeting Announcements. Distribution) 424 508 508

SUB-TOTAL - OTHERS 4,721 4,857 4,912

AGARD TECHNICAL PROGRAMME

GRANDTOTAL 8.100 9,000 9,100

1,l



IV - 1985 PtBIAIIN SUN1V1ARN

Reot -rpit 2 2 - 5ing

VII 4 2 - 8

Fl P 2 2 9

-C 4 - 8

PEP- I3 2 - 7

SP II 4 - 6

(PP -1- 
6 6

- - 9

HQ)- 
6 6

I IL.\S 1 19) 13 10 21 14 78
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