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Abstract:

Radial inflow turbines are founded in very small aero- engine due to their ease of manufacture, low cost and high ef-

ficiency at low Reynolds. In order to improve the performance, it is necessary to understand the physical flow behavior. The flow

characteristics of one 35mm radial inflow turbine were analyzed by the 3D viscous code. Computational results agree well with mea-

surements, Based on the numerical simulation, the parameter characters of this turbine were obtained, and then the design point can

be affimmed. The flow behavior at this design point was described in detail. Based on the good physical understanding, some advices o

improve the performance of this turbine were discussed.
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Fig.1 Radial inflow turbine
Table 1 Geometry parameters of the IGV

(a) View of grid on S, surface

(b) 3D view of calculation g:rid‘

Fig.2 Calculation grid for the turbine
Table 2 Geometry parameters of the impeller

R/ mm R>/ mm L/ mm H/mm R3/mm R 4/ mm R4/ mm H/mm
24.0 19.0 7. 89 4.0 17.5 5.9 12.5 4.0
v/ (%) Bi/ (%) Bal (%) N N B/ (°) By (%) Bad (%)

36 0 55 18 10 0 32 6
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Fig.3 Comparison of flowrate characteristics
at different speed

SikBaxf bR M, tF 545 B ARk i 2 5
90 45 RV & BT, LR S T [ o o e Ul e B s B Y
BB . (BENERELEZMT, BT A0 ER,
PHEAFE IR ZE. K3 AR AL R 5152
HIPERES 3, B 4 2R T & I bL i it s 2 A1, 5
BHNRZE TREEZ A .. e, BoUsm
VRSB AT AT AXS [r) Codm 8 REAT VEAH I 23 A A BIE 7

Table 3 Parameter between calculation and test
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Fig.4 Comparison of pressure ratio distribution
from hub to tip between calculation and test
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Fig.5 Predicted characteristics Fig.6 Absolute mach number at blade Fig.7 Relative mach number at

at 100% speed

surface of IGV(mid)

blade surface of rotor(mid)
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(8) Pressure surface (b) Suction surface

Fig. 8 Streamline on rotor blade surface

Fig.9 3D Streamline in blade passage
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