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Study on Aerodynamic Characteristics of Variable Geometry
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Abstract: To investigate the transition state performance of single-stage variable geometry turbine
(VGT) in the process of guide vane rotation, the unsteady numerical calculation of a power turbine was
carried out, the dynamic mesh technology was used to realize the change of guide vane rotation angle,
and the turbine performance during the transition process of the guide vane channel opening or closing
was analyzed. The results show that when the guide vane angle changes from 0° to —5°, the single-stage
turbine efficiency gradually decreases by 1. 6% ; from 0° to 6°, it gradually increases by 0. 5% ; the
mass flow rate and the absolute flow angle at the outlet of the guide vane change nearly linearly with the
change of the rotation angle, while the relative flow angle, entropy increase, efficiency and total pressure
loss at the outlet of the rotor blade show parabolic changes with the change of the rotation angle; in the
transition state, the change of the loss in the flow field of the guide vane is mainly affected by the leakage

vortex at the upper and lower end walls, and the change of the entropy increase at the outlet of the rotor
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blade is mainly affected by the leakage vortex at the suction side of the rotor blade and the lower passage

vortex which is the main reason for the change of entropy increase.

Key words: variable geometry turbine( VGT) , adjustable guide vane, instantaneous rotation, transition

state, aerodynamic characteristics
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Fig. 1 Calculation domain of single-stage VGT
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Tab. 1 Geometric parameters of adjustable guide vanes

Z oE
K/ mm 48.32

AR AR/ mm 29.98

I THUAREH ./ mm 37.73
TAA/ () 53.28
JUTE T £/ () O (fhim #E50)
JURTH £/ () 72. 42 (B Je )
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Tab.2 Performance parameters of variable geometry turbine

z K B
ProriidE G/kg K2+ (s+kPa) ~! 0.941
WA HEHE n/re (min-KY2) 7! 648. 88
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Fig.3 Adjustment curve of turning angle of guide vane

SST bk —w FIUEE BT k — & BLAVFN b — 0 BEAY
(PG s, AN A AR L b S BT 37 2w i s 2 25 il
e FERS 4L , 0 BERS 0ff S B 3T BE 10 3L J2 09 3t
3, %M TR HUR B s
XA TR 28 TLART 3058 % AT 308 o AT Bl i 9 A



- 82 - W hE

s o TR

2024 4F:

J T A6 5 BB 330, X6 bb T i 2 Sl B e
— UG RE AR R AR, R RECH
D/ Pt s FeH p AR T, py, o R HE T EE, 45

WE 5 fiR. AR S EBUEITHE 505 B8,
ARG 5 T SR AR TR v BE ] B 22 SRR R
M) , B3 (B A7 A6 B dd 1% 25, (AR A o, R itk
ATV BEXT AT 52, 2 T SST k — w it AR
RUPEAT AR 2 & v H 5, T DU WS JLART iR e o I 25

Rtk o

TiEHe H L

gr”i;'

B4 SHERREETE

Fig. 4 Adjustment diagram of turning angle of guide vane
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Fig.5 Time-averaged pressure variation near the endwall
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Fig. 7 Mesh sensitivity verification
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inlet with turning angle of guide vane
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