o134 4561 fiias TREIE Vol.13 No.6
2022 4 12 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Dec. 2022

XEHES:1674-8190(2022)06-029-11

i

ETZAGEERERBENEREMAMLIZIT

PURS SR I B N VN I = 3
(LAt i zs M R KR Bz Bl 5 TS 6, dLat 100191)
(2. 23 [Py PR TR N SE 30 %8, b st 100076)

(3. Bl s =R 98, dbae 101121)

B RWUE R AT AR LR/ — AR TT P B OCHE SRR 2 — | B SE AT 2 A 4fE BHL DT IS L OR ) AR

Bl R . S T R R A LA R S T 2 0] {F AR (4 £ H BRI L DL TR
TERBIR Y CFD &5 FAE AR TT 15 B 40 , DAL T 40 % M A% (SST Ao i AL R 1Y) CFD 85 5AE S & T A5 2 404 |
W de K ARAE 1 R80T 1 R BORUREAD 3 48 R B0V A fk B bR 49 8 Cokriging BEAL, 2545 NSGA- [ 571444 51| Pa-
reto fift 4, IR EATRIRAME A3 oSS AR WL DL B S A HARS IR T T 2.94% . 13.0% F140.6% iR 22K T 0.5% ;
oAk 5 T b Dk 2 G54 T R &2 2%, BCE T RE I HE SR 4 A BLEE 5 55 Kriging BB A L, Cokriging #8871 24 A1) TUi0
PERE A EEI ] AR A T 62%,

KR 2GR 2 B AR AL — IR LT B

FESES: V235.21 XHEARIRAD: A
DOI: 10. 16615/]. cnki. 1674-8190. 2022. 06. 03 Fr R (FRRSS )RR (0SID): &

Optimal Design of Nozzle Based on Multi-fidelity Surrogate Model
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Abstract: The nozzle is one of the key components in the integrated design of the aircraft body/propulsion, which

directly affects the thrust-drag matching and pitching moment matching and other characteristics of the aircraft. In

order to improve the efficiency of the optimal design of the nozzle, a multi-objective optimization model based on

multi-fidelity surrogate model is established. The CFD results based on coarse mesh and inviscid model are used as

low—fidelity data, and the CFD results based on fine mesh and SST 4-w turbulence model are used as high—fidelity

data, the Cokriging models are constructed with the maximization of thrust coefficient, lift coefficient and pitching

moment coefficient as optimization objectives, and the Pareto solution set is obtained by combining NSGA- [ algo-

rithm. The optimization results show that the three aforementioned objectives are improved by 2.94% , 13.0% and

40.6% respectively with the error less than 0.5% , and the sensitivity analysis is completed; the optimized flow

field wave system structure is more complex which changes the wall pressure distribution law ; compared with Krig-

ing model, Cokriging model has considerable prediction performance and saves 62% of the construction cost.
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