4§ 57 4 A W BT A AR Rl CH AR B i) Vol. 57 No. 4
20254 8 H Journal of Nanjing University of Aeronautics &. Astronautics (Natural Science Edition) Aug. 2025

DOI:10. 16356/j. 1005-2615. 2025. 04. 007

BOESHRERYT ESNERITRMAN
B, FEB, D K, BE4

(P BT ZS AL R K24 RE R 5 8l )1 24 5% , /&t 210016)

HE: ASEBCRAMNEARBAY RS BHE—F—KRXrthH ¥ EZ X FRIATE, FEHE HFN
VEZEN“AL-BEI-AL"HWHBX, T hd Beizer WA ML H O BR, A ERFLRIDAT ERE B ABZY
FHT B RETRAGE WHEBRLLAS B, BTG FERAG i #HT 2 0260 3E, 2y
EEeTR AR P B SBREAMAAMIE R, RARRL LAY EZHAFMA, i@ i HAE A DT L AF 4L
W, B s B AAE T SR A 1.84% , %4 SRR 2.5% , B R 8.13% .

KEW B CEAN;EARY EE ;¥ E BRI R F A AL Z T

FESES V23 XHEKFRERD : A X EHS:1005-2615(2025)04-0649-09

Re-design and Optimization for a Compact Diffuser in

Centrifugal Compressors
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(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: An integrated blade diffuser design and optimization method is developed for a compact channel
diffuser of centrifugal compressors. The hub curve, originally in the form of a “straight-arc-straight”
configuration as seen in conventional diffusers, is transformed into a “bulged” shape constructed one using
Bezier curves. This modification reduces the curvature of the hub’s turning section, suppressing flow
separation at the hub while maintaining a small radial diameter for the diffuser. Additionally, the leading-edge
radius is increased to expand the radial clearance between the rotor and stator. The diffuser blades are divided
into the front, the middle, and the rear sections for optimization parameter exploration. Four sets of
parameters are selected for optimization. Numerical simulations reveal that after optimization, the centrifugal
compressor’s pressure ratio at the design points increased by 1.84% , the efficiency is improved by 2.5% , and
the surge margin is increased by 8.13%.
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