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Feed pump

Generator

Low-temperature
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methoxy nano fluoro butanes
(C5H3F90) (C5H3F90)

Po = 1.2 MPa

to=162°C

p2 = 119 kPa
(ts = 65°C)

m = 0.017 kg/s

Q = 20 kW

Ne = 3 kW




Experimental Stands




Boiler and Pumps
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Design Problems




single stage turbine - design problems

single stage turbine
VOLUME FLOW RATE

rotor speed: 60 000 rpm - 160 000rpm
electric generator

very short blades

very high Mach numbers Ma>2
e



Flow part design

different variants

- single-stage radial and axial-flow turbines,

- two-stage radial and axial-flow turbines,

- four-stage radial and axial-flow turbines,

- five-stage axial-flow turbine.



Radial Turbine

2 centripetal stages 2 centrifugal stages

F AL ELN
Mach Number p Pressure
Caontour 2 = . p Contour 4

- 1.271e+000 4.337e+005
1.204e+000 4.145e+005

- 1.137e+000 3.952e+005
1.070e+000 3.760e+005
1.003e+000 3.567e+005
9,364e-001 3.374e+005
8.695e-00 3.182e+005
8.026e-00 2.989e+005
7.357e-00 2.796e+005
.689e-0 2.604e+005
6.020e-00 2.411e+005
5.351e-00 2.218e+005
4.682e-00 2.026e+005
4.013e-00 1.833e+005
.344e-0 1.640e+005
2.675e-00 - 1.448e+005
2.007e-00 1.255e+005
.338e-0 - 1.062e+005
6.68%e-002 8.697e+004
1.000e-015 6.771e+004

[Pa]




Radial Turbine
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Axial Turbine




Axial Turbine




Turbine Rotor




Nozzle Segments




Turbine Flow Part

Velocity Streamlines
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Axial Turbine

stage diameter D =100mm

blade height h=10mm

aspect ratio D/h =10, h/c=1.3-1.5
velocity ratio 0.5

Mach number Ma < 0.9

rotor speed 8000rpm

turbine power 3kW






Channel modifications
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Structural Calculations




Stress and Deformation




Stress and Deformation
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Modal Analysis
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Cylinder Deformation

[}
0.00 100.00 () L—ﬁ 4
S

50.00




Experimental Research
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Examples of Results




Examples of Results
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Examples of Results
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Examples of Results
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Conclusions

Question:

is it possible to build a microturbine of high efficiency?




Efficiency > 80%




Slide last but one

Thank You for Your Attention




THE END
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