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Prototyping of Millimeter-Scale Two-Dimensional Radial Turbines-
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% 1 Design Specifications of Various Two-dimensional Turbines

Model 1 Model 2 Model 3
Pressure ratio 2.91 2.91 2.91
Turbine Inlet Temp. [K] 1223 1223 1223
Rotational Speed [rpm] 2.4x10% | 1.9x10° | 2.4x10°
Mass Flow Rate [kg/s] 0.030 0.019 0.020
Nozzle Outer Dia. [mm] 52 52 52
Rotor Outer Dia. [mm] 40 40 40
No. of Blades (nozzle) 17 17 17
(rotor) 15 16 16
Blade Height [mm] 48 3.2 54
Output [kW] 7 4 5
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Model 3

X1 Designed Rotor Inlet and Outlet Velocity Triangles and Plane
View of the Rotor
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P1 ~ P8 : Pressure measurement

L[ Inter Cooler

T1~ T8 : Temperature measurement  To Exhaust

2 Schematic View of Experimental Set up
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43 Measured Total-to-static Adiabatic Efficiency of Designed
Turbines
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# 2 Inlet Turbulence Level

Case A Tu 0.0%
Case B ! 7.1%

3 3 Cascade Design Data

Design Point Condition
Isentropic outlet
Mach # Magjth 0.59
Isentropic outlet 5
Reynolds # Ream 3010
Inlet flow angle B 127.7[°]
Outlet flow angle B, 26.8 [°]

Geometry

Chord length C 100 [mm]
Pitch/Chord ratio t/C 0.799

# 4 Free-stream Conditions

Pi 1. » 47540 [Pa]

flet Ty« 312.9 K]
Outlet P2 37930 [Pa]
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4 Calculation Grid
(Every 10-grid lines are shown.)
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5 Pressure-Coefficient Distribution
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7 Skin Friction Coefficient along the Suction Side of the Blade
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