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ABSTRACT: The work aims to improve the design of the single stage high pressure ratio wide flow turbocharger, making it
adapt to the engine strengthening index. The simulation design and experiment were combined to improve the design of the tur-
bocharger for high altitude environment. Through theoretical derivation, the optimal design method of aerodynamic performance
of the compressor and turbine was determined. The design method of the rotor bearing system with high stability margin was
studied and verified. Compared with the original engine, the engine with high press ratio wide flow turbocharger restored the
high altitude power by 17%, reduced the engine exhaust temperature by 7%, and reduced the turbocharger speed by 13%. A
wide flow turbocharger with a pressure ratio of 4.6 is designed on the basis of the original engine, and the design of the high
pressure ratio wide flow turbocharger is successfully realized, which can meet the operation requirements of the engine in plain
and plateau.
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Tab.1 Characteristic parameters of centrifugal compressor
impeller for the original engine
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Fig.3 Inclined flow outlet blade
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Fig.5 Flow line distribution of the splitter blade surface

before and after improvement: a) before improvement;
b) after improvement
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Fig.6 Comparison of compressor performance simulation
results with those of original compressor
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Tab.2 Performance parameters of the original
turbine at matching point
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Fig.7 Comparison between transonic expansion blade and
prototype: a) prototype blade; b) transonic expansion blade
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Fig.8 Streamline and entropy distribution of prototype and
improved type: a) comparison of streamline distribution;
b) entropy increase distribution comparison
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Fig.9 Basic schematic diagram of blade
trailing edge control
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Fig.10 Effect of blade profile improvement on turbine
efficiency
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Fig.12 Calculation results of turbine efficiency characteristics

1.4 BEEREMEHRET

Bifi 25 FE ML R R 2 Y R A R BT, e
Ji Eb R, agR R FHR B 780 C o X B R HlR
ARG = ARG L, I HEA T e
PEo R, IR R G T 2B BT A T R
JE 2SN T 90 000 t/min FOESR, AR IR %
TEVET R NG T SEE AT, 35 F R e B Y
S 13 Fion, a1 8 JitE b, s AN 5
HRR, DRI RS0 16 DEAOG, T 8.
10 Sr 5 E TIFahilinR. 19 4. 13 53518 AL
WA UL E, 2 RN 14 PR,

K13 B R il - RlR RGEL R
Fig.13 Structural dimension of the new turbocharger ro-
tor-bearing system

=

B4 HRAR - R R G0 R
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