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TURBOMACHINERARY SEMINAR

TURBO TRACK INSTRUCTORS

Dr. Rainer Kurz'is the Principal of RKSBenergy LLC and an Adjunct Professor at San
Diego State University. He retired recently as the Manager, Gas Compressor
Engineering, Solar Turbines Incorporated, with responsibilities for the design,
research and development of Solar's Centrifugal Gas Compressors.

Dr. Klaus Brun is a globally recognized expert in the field of energy systems. He has
worked with several US government agencies, the US congress, and many major
international companies to provide strategic guidance and expertise in the areas
of energy infrastructure, technology, and product development. Dr Brun is
currently the Global Director of Research & Development at Ebara-Elliott Energy.

Dr. Karl Wygant is @ professional inthe field of advanced turbomachinery
technology, he currently serves as the Senior Manager of Advanced
Technology Programs at Elliott Group. In this role he leads hydrogen and
carbon dioxide compressor development initiatives.




Time Schedule

0900 - Welcome and Introduction
0915 - Overview of Machinery 2y
What is a Turbomachine

Gas Turbines

Steam Turbines and Expanders
Centrifugal and Axial Gas Compressors
Components

1100 - Break

1110 - Thermodynamics of Gas Compression
Real and Ideal gases
Pressure-Temperature and Volume
Enthalpy and Entropy

Mollier Diagram

Gas Mixtures

Gas Phase, Dense Phase, and Supercritical Compression
1210 - Lunch

1250 - Exhibition

1320 - Thermodynamics of Heat Engines
Brayton Cycle

Bottoming Cycles

Component interaction

Sample Calculation

1415 - Turbomachinery Aerodynamics
Eulers Law

Bernoullie’s Law

Axial Turbomachinery

Centrifugal Turbomachinery

Component Interaction

1545 - Break
1555 —Rotordynamics for Turbomachinery
Basics

Lateral Rotordynamic Analysis
Bearing Types and Limits
Design for API Applications
Measurement

Case Studies

1735 - Q&A and Wrap-up
1815 - Adjourn




Time Schedule

0830 - Welcome and Intro

0845 - Internal flows and performance of Turbopump
Hydrodynamics of Pump

Internal Flow and Performance

Hydro Design

1010 - Break

1020 Improvement of Pump Performance
Improvement of Efficiency

Control of Total Head

Improvement of Positive Slope of Q-H
1120 - improvement of Reliability
Flow Instability

Countermeasure of Flow Instability
Flow-induced vibration

Improvement of Fluid Exciting Force
1220 - Lunch

1250 - Exhibition

1320 - Cavitation of Pump
Cavitation Performance of Pump
Prediction of cavitation performance
Countermeasure of cavitation performance
Cavitation erosion

1520 - Break

1530 - Cryogenic Flow Pump
Characteristics of Cryogenic Flow
Test Facility

Measurement of Cryogenic Flow
Pump Performance

Thermal Effect of Cavitation

1700- Q&A and Wrap-up

1740 - Adjourn
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Time Schedule

0830 - Welcome and Recap

0845 - Impeller and Blade Design
Fundamentals

Static Stress, Low Cycle Fatigue, and Structural Limits
Campbell and Interference (SAFE) Diagrams
Mistuning

Manufacturing Considerations

Fatigue Analysis and Goodman Diagrams

0930 - Turbomachinery Seals

Annular Seals

Labyrinth Seals

Damper Seals

Brush Seals

Dry Gas Seals

1000 - Control Concepts for Turbomachinery Trains
Process Control

Surge Control

Control Elements

1100 - Break

1120 - Turbomachinery Select Applications

Oil & Gas

Power Generation

1230 - Lunch & Exhibition

1345 - Superctritical CO2 Applications
Introduction to sCO2 Power Cycles

sCO2 Turbomachinery Characteristics
Rotordynamics

Near-Dome Operation

Pressure/Thermal Containment

Types of Turbomachinery

1545 - Break

1600 - Fluid Film Bearings for Turbomachinery
ElastoHydrodynamics

Thermal Influences

Types (Fixed Geometry and Tilting Pad Journal Bearings)
Static and Dynamic Coefficients

1700 - Q&A and Wrap-up

1745 - Adjourn
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