Hok WA s heik Vol,2 No.4
19874108 Journal of Aerospace power Oct, 1987

LT AL

REAERE IR R

] =
ERBEARRIESH, RENSHRMENZESSPAEFERERERAXBHORNMEZEN
MEE, AT L - RER G R R EERE, B EROEE N ERRET S, MTH
BRMERBHBEL T —LFH,
—. KB IME F R

5 MR/ B SHLE A, 2 B S Bh 3R T 5T SR (3 S AR B RN 7 B R S L
RREERL EER YUTERE. BB AR ARBHRAERNRES EOFEET; HREITRE
WA R T VT EER S B R R IEN &M SRABIRA R EERONER UTEE, #
HETREl TR R, “ L2367, HmAs , LSRR AR TR R ha AR £ . % TH R
RIS BISAVEIAIE, SRR RN B MM R A M 2 MRATE E R S S IR, AR
S BNTEESTT E E B S TE I L TR SIS R AT TR MR R KM, BBIIEAE
R RFIR R M B & a TSR F A MO, LRHELR, 2. BIREAR, 3FRA
PRCEM EX T RENSSERERERIE, FTHRIEERSSs TEERR -0 8T8
R, FTRNMFIEE SRR R T e Wik, MAEBIREHALRITEERE
Rk, HHEREAFEER FERELE S, aF 4 TFEMETHM, ZABFRELY,
THUEREY, URANEEERBNEZETEH FHETE .

TEXJLFM g eh e R, EHRESRRBRR S, (X5 RERIT, THA
TR ENE F AT S S N B R RAIEER SR, X5 At AT Kazaldyy
BIE, HERSTRXLRPAFYE, B R RN E R TR RT FRRE, e TIH
HETHUEE T4 0T 5 IR (), QiEIRIEIRM N . RIEER X 5 ER. SR T 5RIEIR
shANTE BLERR AT A 0AEE W KA, A T REBIRNIFEH BB EL R T RA,
RFASERCE RITCEAM W ¥ RAE, GESahmEsmEmE R, BhERHR
BT MRS RIE . XA R BRI NASTR ANR Fr i Ji 2 M- ER AL BRI 0 AT B0 — P07
ik CEIBREANRE , B E SRR ST DU IEH G R R A RE R, EREH
BRRW BN —F, EHARRNIEERSEEE. Bil, NASA LewisthLiE AR
—AEERE, ERRNSEEESITD, B CENES” 5FRERITEBRFE S X,
#HREZEMERERNE N, LHECRERERS. RESRNG IR, TR
iR, WHEERVEERNERIFTITRNIEER R, REHRR-FH=2ETF

A X F19865E12 AU Elo



300 = S~ B A M- - 11 I

MR E B SEh k. M T RESRARERITIN, BERBEHMERIITHBELES
B,

EHATAENXESEE SN 7k C AR B — S EESEMER L. flnoh
GERERE], RSB X TEiRL R RA BROARERR, XEHEEH 1 L 5 Bt
S0, TR RAMERESCE g R AT B - R SRR Y, SR RMAL, R K
17 BR T 4k M sh e A b R H At 5 4 3l 70 R B 33T SR AR O

RHEFEH, SRBMREESVARL, TROUAGIER T B sk o5 E R
(T, MTHRAERsI IR, ERAKRREHMEARNBREREEE T X B Hi
“RIX —EERE, BEVENBENNIEER SHEARERTE T, BAAANIEER
SEBEMRAENE AU ERAEAFEL, ¥ TREFRELTRNITEG &, BEES5K
BEM, BEMHREHRLERFTESRHE, MESRFHEBHNZ8MN, BEMRHRLEDHE
X ENEERE ERA WX, EHit, ARBOSESFEESTE, REWE =40
SEERRERETE, HERRREEEH > BERY TREHERREHEMN, RE20+H0
BET,

=, REHR B RS

¥REEARE SRR R REEREMAL, —MHEAPREER R RE D FLE RN
BRENEQE, WARBBENERERE, TRREHSEHRAETELNRTERL, A
@R+ RENE S, EXREBRRSHHEFLVREPBERER, ZHETEFEHTR
UL T BOMR AR

SEHEFRE S N S HEFRIR L FER9524F Lighthillff TR R M TR Lighthill
HIBELIR T B A8 e L D AR SRR S R, KRS AR RPN A&
EREER, EREEREIEE SRR R R AR, R kg Curlefy B i3k —
Her BB R s B D FAT R R RN G BEE SE A B IR R R R, SRR (Al Y
FRCLEE T Fmeypk R ZITEER], 2 RS AR 5T 7] i S AFHH IR ER A S E
ZBUSHIRR, ERNWE SER, RRREREELSHRE, X, ERATESHH A,
HMAZRER, XBTEEMENNSEIFESRRGREZ R “EEBMW” fm, MERR
e E AR TH AR — AN ERASRrS A, BiESRREERROTH. X,
KBRS EZEUMa~0. 85EE AT, XFPETH R HERERS LB RXK
FRARR RN, HEEBRVIEREZEN (MRTFRE &G, XA TRESE)
#ERERIGR /DR TS, (IS Fr, T SRR MR E . (BIEERM B9 7 2 50 3 A X

H5HERBEEM, RBIFEHNREEEEDOEERE (EEMRE) 558 5
5o WEFEMRERM SRS RRAELERSIERN, s RS R E R R
SREPMEER AR, SEARAEL, REREERBOERSAR, Hit, FIEATN LS
AR B E T TR L A R B S e R A R E R IR, X TARE FHesm s
HRABZECE TREMAE, XROENTEREANTEAHETRENGER, R & T &
REFEREERE RN, BENA—EERTERRIE, flin, XE]OORNT5E: o BT
FRHEEE T, AREATHLETRANEEMTTHE . HhM 7R
Fio JoulhNE T gROOEy )y g BIm AT TR, SR ECRE —EEE R KR



¥ 4 M RBESE M IS SEY 301

NHEEER, RN, MAATEERAEZOELITE, O FEN THE - X+
RECRIE ZR A9, A HTRRRSERB, &) Z&Ffowes Williams  and
Hawkings 7 B H— MR AR, X HESH, EEZEH FELERANTEBRIE T & T
FE9 LA, FH3EM 00 &, IRIE S Ma e I MARRI KR . R LA
SHEERE, WER “WRR” His SAUFNEREERE, ikalitEEgnTg
S, REERESRE, HEZHFREFITEERS,. Ball:kEsi T Wks
TR, AUFUAREFRAE N TRERAET ZE RS 75 5 & HansonC20-233 55
Wik, XA B Forierdsd i FFfowes-Williams and Hawkings 52 ##IGoldsteindr i,
HiTEARREMEERRE, fi B & #§ Ffowes-Willams and HawkingsJ5#2#9 — i IiAn 4
BF IR B TR AR R, EXOINAEN TEERSEIR/NE, B2, NTE
BERGTHEERRLTERYF, ORTFHEEREEN, Hib, HaBEORFH, itES
NEZEHWFEERESAERRE, o LR, RANBEWRERRBRERE AXNME, TE
I TR ok I L R R 5 o3 8, I P B I ST R e 75 (BPE) Je 1 TR IR,
WL B8 24 75 18

MREBEFEREL AR ENREBRGESRYNBEEXRR, AHEEL, THAHM
W FNBEFRBERIERYSFE S I E. B8R LSRN A 2R E T DA RE 1
MBI A U, XRBEATET, ABRIEBREGSHGNE—#E, BRE#ETTAOR
RN HZER07,26-300, BoberBUR; kB aIHEuler 5T MUY 8 1 & it . H ¥ X
B ATEBR ARG TES ST RN, DEulerBGEMITEFER AN it &
BLABRMBE, 45EiRiXikS, Henson g a0 s — g UE F <5k K8 FE Pl B iy m] 4
EIHERC, XR-MERTHARNBRES, EREFRMERIN —F &=,
EER TR TS, BEER=Z4X0N, FREEPCERATERNRITMGE, HE
KPP REERIR S AT T E, \Farassat@ 57 T AR 4T 05 2507,

KR bk B R R S AR, (MRS AREERE, Bl TILAERRENE
TRV, RN L, HERR R R RSB AR AE A T KR, &,
BE—BRMNERREES R, REENRNREAR SK BRI THR. &
A IR H MR BRI R SE R B BRI T ke WE— R LR R SR b RE | AR
WA F UM HEE S AU IR B, SR Bh T R R R AR,

REEFD, AEFNERSFFZERREBETE S EERE0E BIOR AR ETI R
R, B2, HULBRKN “FERW” HHR, BRICLTRNIIERRENRERRME
A—BREE, ZRSRERES R/ ESISEERBHEL, — M 2ERRRETERRA ‘A
i MABONZ450, HAXDIERESBRENREEBR, EMsABEERN “EX
M i, AR BEE Kk, E5NIEEREXRNEXHEHERE VAR RRR
RETEHA, X% ERETH e AR AT, mATRIERETS T kK
SERM. AREES FolENIEEEATNREGEN, RENRERETEREASLR
G S R RO — B0 (B 5 R E) X S e gk R A BRI S A TR, SR RIS
FRETEREE BENER, Hib, AAZENERREDEEBEZRNIEER AWRSE
RITHARE L, B EXEEEN RN, SRR BEIEEIRR I RRERTH,
FEAD) FIEAEEE KBRS E. — /M ERIERERIFREENE/ESHE F hRIE



302 o= B h ¥R ¥ 2 %

WA HT, (B, JEHPHIEEE SSE) DR A FEAETH AR 4B TR, Eifuh &
HRBAET MR/ ESHLAE A N Z R EER BRI TR =R, &
Feifisn, FHNE— )i kAR - BB ERNRE. XNTERAEYEFER. miEl
Mo (B, HEEBEHMMAXTERREINEH ANRESEITRER, T3S
JEEE AR AR EMRAET . U, PGS BH% —ETHES BN E—1
7k, WHENRM, S8MERBMHEE, TR KEREREILFERRNINEY . ZEEEN
Hdk, WUt AZRMERAS AN ENEEDSFZNENEERR. B2, REXES
AFEFER S TR FEERG T RERR, BEFARBRIME frit—IF R,

2 % X B

{13 Mikkelson, D.C, NASA TA—83733, 1983.

£2) Kaza, K.R.V, NASA TM-—s82813, 1982.

(3) Bielawa, P.L, NASA CR—3729, 1983.

(4] Mehmed, O, NASA TM—82975, 1982.

(53 Lighthill, M.J, Proceedings of the Royal Society, A 211 p564—587, 1952.

(63 Curle, N, Proceedings of the Royal Society A231 p505—513, 1955.

£7) Ffowes Willliams, J.E.and Hawkings D.L, Philosophical Transactions Royal Soc.A262, p32
—342, 1969.

(83 Morfey, C.L, Journa] of Sound and vibration, Vol28 p587—617, 1973.

(9) Farassat, ¥, ATAA Journal, Vol19, No9, p1122—1130, 1981.

£10) Hawkins, D.L.and Lowsou, M.V, Journal of Sound and-Vibration, Vo136, pl—20,'1974.

(113 Jou, W.A, AIAA Papar, 79—0348, 1974.

(12) Nystrom, P.A.and Farassat, I¥, NASA TP1662, 1980.

[13) Farassat, F, #“Advanced Theoretica] Treatment of Propeller Noise” Von Karman Institute for
Fluid Dynamics-Lecture Series—82—08,-1982.

(14) Farassat F,,AIAA—83—743,1983:

(15) Farassat, F.,Journal of \Sound\and vibratien, Vol95,”P136—141, 1984.

(16) Farassat, F.,AIAA Journal Vol24 Noa-P578—584, 1986,

(17) Farassat, F.,AlAA—84--2303, 1984.

(18) Farassat, Fand Succi, \G.P, Vertica, Vol7, No4, P309—323, 1983.

{19) Farassat, F.and Myers, M.K, Journal of Sound and Vibration, Vol101,No2, P267—266, 1985.

(20) Hanson, D.B, AIAA-79—0609, 1979.

(21} Hanson, D.B, AIAA—76—565, 1976.

(22) Hanson, D«B, AIAA Journal, V23, P409—504, 1985.

(23) Hanson, D.B, AIAA Papar 84—0248, 1984.

{24) Hanson, D.B, Fink, M.R, Journa] of Sound and Vibration, Vol62, P19—38, 1979.

[25) Ffowes, wi]liams, J.E.AlAA—79—576, 1979,

€26) Korkan, K.D, AIAA—85— 2, 1985.

(273 Farassat, F, AIAA Journal, Vol22, P1337—1340, 1984.

(28) Hanson D.B, ATAA Journal, Vol21,P831—889, 1983.

(29) Farassat, F, AGARD—CP—366, Oct, 1984.

(300 Das, A, AGARD—CP~366, Oct, 1984,

[31) Bober, L.J.etal, NASA TM83065, 1983.

(323 Hanson.D.B, AIAA—84—2305, 1984.



368 Journa]l of Aerospace Power vol. 2

ON AEROELASTICITY AND AEROACOUSTICS OF PROPFAN
Sun Xiaofeng and Hu Zongan
(Beijing Institute of Aeronautics and Astronautics)
Abstract

Aeroelasticity and aeroacoustics of propfan are two keys to development of propfan,The
achievements in researches on these subjects are reviewed with the emphasis on the theoreti-
cal models and the related numerical techniques, Some comments and proposals for further

researches on them are presented,

PERFORMANCE PREDICTION OF A PROPFAN
Tang Diyi
(Northwestern Polytechnical University)
Liu Yumin
(Yanliang Aircraft Institute)
Abstract

The airplane/engine performance matching of \a propfan requires that the engine perfor-
mances’are evaluated over the entire range of - Mach numbers and altitudes, The problem of
the critical engine sizing requirements is considered firstly, an-aerodynamic model is then
provided to estimate the \propfan efficiency-trend and to determine the pressure drop in each
expansion-unit under\the \off-design conditions, Based on this model, two curves, 7g=
f(SHP/D2)and ngr=1£(J), are recommended to reduce the propfan efficiency map, and a re-
distribution curve\of the generalized pressure ratio over each expansion unit is obtained,
According to these ‘curves the off-design performances of a propfan,inclusive of the flight,

take-off, and throttle characteristics, are predicted,

AERODNYAMIC AND ACOUSTIC OPTIMIZATION

IN PROPFAN DESIGN
Zhu Nianguo and Chen Maozhang

(Beijing Institute of Aeronautics and Asironautics)
Abstract

Integrated design is the main feaiure of advanced propfan design, From this point of
view, methods adopted for aerodynamic and acoustic design of propfan are reviewed, com-
ments on their application in propfan optimization are made, principles of selecting design
parameters, such as power loading, number of blades, blade tip speed, airfoil section and
shape of nacelle,are considered, The main ohjects of aerodynamic and acoustic optimization and

the possible performance improvements obtlained from the optimization are pointed out, The



