2021 4 8 A e o B OAR Aug. 2021

FaE HesM JOURNAL OF PROPULSION TECHNOLOGY Vol.42 No.8

LR IR PR S BB MBS EL
T FERR
A, WA, A A, Zh¥, Bl

(1. PHIL TR sh 1 SRgIE=0E, Bt P4 710129;
2. WEE KW RE, dba 101304)

i E. ATH—FRSEMRNANARG AR, RTEANBRIB G FELT b RELagIEdhad
HREMAAFHE @ ABMNET T, AFNTELINERAH R @GET T EOERAL, ABEFRHH
KA T OUTF 6 R DR M Ae A SR8 = AN @ ATk A BT 264 7y s A AN T /) 4 o 2% 7 i3k T a9 A48 Kk b
FAHATT ATWAFR . EREAW: HATREW LG R X eaaitat, ey kit eain s
EihawmEXRZES, B THBRTWEESIIRGEAZEGHESHFTEMEHB RO SEKER, £
A A 0.8 W AL TP BB @B I LA AT 4.5%; f£ LM E A 0.8209 “ATZILT, IFF8 & 53
ML AR T 5.5%., HAEAHR @R FEea, BRRLARALH THAELERLZAHRZ
T 0.41%, #8586 % Ew T3 A8 T 8.82%,

KR MBAFI; A, EsaTRES; ARt EAHBRRK

RESES: V231.1 XEARISEG . A XEHS: 1001-4055 (2021) 08-1827-12

DOI: 10.13675/j.cnki. tjjs. 200917

Parametric Design Method for Aerodynamic Profiles of
Continuous Curvature Non-Axisymmetric Nacelle

WANG Wen-jie', LIU Bo-wei’, ZHOU Li', WANG Zhan—xue', DENG Wen—jian'

(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China;
2. Aero Engine Academy of China, Beijing 101304, China)

Abstract: In order to improve the internal and external performance of nacelle, the parametric design meth-
od for the aerodynamic profiles of continuous curvature non—axisymmetric nacelle, based on Class Shape Trans-
formation function, was developed. To evaluate the parametric design method for the aerodynamic profiles of non—
axisymmetric nacelle, the curvature radius distribution, flow characteristics, and aerodynamic performance of
the ultra—high bypass ratio turbofan nacelle designed by the method developed in this paper and designed by the
method based on conic curve were compared. In comparison to the nacelle designed by the method based on the
conic curve, there is no fluctuation in the distribution of curvature radius in the axial direction for the nacelle by

the method developed in this paper. The local drag around the maximum area cross—section of the nacelle de-
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signed by the method developed in this paper decreases by 4.5% in cruise condition, that free stream Mach num-

ber is 0.8 and decreases by 5.5% in the condition that the free stream Mach number is 0.82. The reason for this is

that the local high—velocity zone caused by fluctuations in the curvature radius around the maximum area cross—

section of the cowl is avoided. Compared with the nacelle designed by the method based on the conic curve, the

total pressure recovery coefficient of intake increases by 0.41% and the steady circumferential distortion index of

total pressure decreases by 8.82% in climb condition with high angle of attack, due to the improved design meth-

od of intake.

Key words: Turbofan engine; Continuous curvature; Non—axisymmetric nacelle; Parametric design

method; Class shape transformation function
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Fig. 4 The fourth order Bernstein polynomial and relative

shape function
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Fig. 8 Coordinate system and key profile curve of nacelle
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Fig. 21 Nondimensional total pressure distribution on

aerodynamic interface plane of M1 and M2 model

Table 2 Intake performance in climb condition with high

angle of attack
Model o, Ao,
M1 0.977 0.170
M2 0.981 0.155

Model o, D, /% D, % D,/%
M1 0.999 100 100 100
M2 0.999 93.9 102.4 95.5
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Table 3 Nacelle performance in condition that the free
stream Ma=0.82

Model o, D, /% D, /% D, /%
M1 0.999 100 100 100
M2 0.999 92.6 103.1 94.5
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