
01/2018 Jiří Hovorka



Content

www.mavel.cz

• Company introduction
• Turbine technology
• Research & Development
• Production & Services
• Reference projects
• Analysis of the water turbines
• Testing of the water turbines





History

www.mavel.cz

1990: Incorporated in Prague, CZ
1993: Sells First Turbine / Begins Manufacturing
1998: Buys CKD Turbo Technics, s.r.o.

Sells 100th Turbine
2002: Sells 200th Turbine
2005: Buys Benešov Headquaters Complex
2007: Sells 300th Turbine
2010: Purchases 5-Axis Milling Machine

Establishes USA Subsidiary
2011: Sells 400th Turbine
2012: Completes Headquarter´s Expansion Project
2013: Installs 6-Axis Combination Milling Machine
2015: Sells 500th Turbine
2016: Mavel´s Turbine at more than 300 Sites



















































































Polotskaya HPP, Belarus

5x Kaplan Turbines
[ 24 250 Kw]



Analysis of the water turbines



Vertical turbine

Nominal runner diameter: 4250 mm

Rated output: 5036 kW

Rated speed: 83 rpm

Rated head: 6 m

Rated flow: 96 m3/s

Number of runner blades: 4

Number of wicket gates 24
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R&D
ANSYS CFD Premium

• CFD simulation of the intake object.

• CFD simulation of interaction between the intake object
and turbine.

• Detailed CFD simulation of the turbine.
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Design department
ANSYS Professional NLS

• Static structural analysis

• Modal analysis

• Harmonic response analysis

• Topology optimization

• Parametric optimization
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Design of the structure

• Mavel design criteria

• Specification of materials

• Non- destructive tests

• ASME Code
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DRAFT TUBE ELBOW
• Effect of concrete pressure
• Deformation from gravity
• Installation of supports

Analysis:
• Deformation
• Stress
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DRAFT TUBE CONE
• Effect of concrete pressure
• Installation of supports

Analysis:
• Deformation
• Stress
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RUNNER CHAMBER
• Effect of concrete pressure
• Deformation from gravity
• Installation of supports

Analysis:
• Deformation
• Stress



FEM Analysis

www.mavel.cz

STAY RING
• Effect of concrete pressure
• Loading from steel structures

• Reaction force of distributor

Analysis:
• Deformation
• Stress
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WICKET GATE
• Load from the flow of water
• Load from a foreign body

Analysis:
• Topology optimization
• Parametric optimization
• Deformation
• Stress
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SHAFT AND COUPLING
• Load from the runner

• Moment
• Axial force

Analysis:
• Deformation
• Stress
• Modal Analysis
• Harmonic response analysis



FEM Analysis

www.mavel.cz

TURBINE COVERS
• Load from shaft (shaft, runner)
• Load from the water

Analysis:
• Deformation
• Stress
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RUNNER
• Load from flow of the water
• Reaction forces in the mechanism

Analysis:
• Deformation
• Stress
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SUPPORT BRACKET
• Load from generator response

• Axial force
• Moment of generator

Analysis:
• Deformation
• Stress
• Modal Analysis
• Harmonic response analysis



Testing of the water turbines
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Thank you for your attention


