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                                            Each year, Concepts NREC offers an educational program with courses scheduled both in White River Junction, Vermont and online. Concepts NREC's policy of continuous improvement ensures that courses are completely up-to-date and appropriate for the needs of practicing turbomachinery engineers. Therefore, a course may differ in some details from the information provided here. Also note that new courses may be introduced as requested, and not all the courses will be offered annually.
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							Supercritical CO2 Cycle and Turbomachinery Design and Analysis  (Online or In-person)
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							March 19 - 21, 2024 ( online or in-person 8:30am - 4:30pm EDT)

8:30 am - 4:30 pm daily (days 1 & 2)

8:30 am - 12:00 pm (day 3)

Course Fee: $1750

Register Now               

Interest in supercritical carbon dioxide (sCO2) in closed-loop power cycles and high-efficiency cooling has significantly increased in recent years. These applications benefit from the unique properties of CO2 near the critical point, but they also pose unique challenges for turbomachinery design.

This course seeks to educate the engineer on the basics of sCO2 turbomachinery design. We will identify the basic issues, tradeoffs, and limitations involved in laying out cycles and their sizing requirements. The special challenges related to turbomachinery design and analysis will be covered and the most suitable applications to sCO2 cycles will be discussed. Basic aerodynamic and structural design issues unique to sCO2 will also be emphasized. This course assumes some basic knowledge of thermodynamics, structural mechanics, and fluid mechanics concepts. Prior know-how of conventional turbomachinery design is beneficial but not required.

Course Schedule and Content

Supercritical CO2 Cycles and Sequestration

	 Brayton cycle
	 Recompression cycle
	 Allam cycle
	 Sequestration


Thermodynamic and Fluid Modeling Concerns

	 Thermodynamic modeling options 
	 Accuracy and computational efficiency 


History and Current Status of Supercritical Initiatives 

	 Past and Present supercritical CO2 projects around the world


Supercritical CO2 Analysis and Modeling

	Modeling approaches for nonlinear fluid properties


Mechanical Design and Material Selection

	 Mechanical Design
	 Material concerns for supercritical CO2 


Sample Compressor Design for sCO2

	 Example design of a sCO2 compressor 


Bearing and Mechanical Design for sCO2

	 Bearing and mechanical concerns required for sCO2 


Sample Turbine Design for sCO2

	 Example design of sCO2 compressor 


Seals and Thrust Management

	 Supercritical CO2 seal design
	 Thrust analysis 


Integration and Testing

	 System integration of turbomachinery components
	 Testing practices for sCO2 


[image: ]

What You Will Learn

	An understanding of the benefits and challenges of sCO2 power cycles
	Introduction to the modeling and numerical methods required for sCO2 design
	Awareness of the special design consideration for sCO2 compressors and turbines
	Overview of advanced topics that bring special risks to sCO2 design
Note: Participants are expected to have a basic understanding of thermodynamics and fluid dynamic principles. Some prior knowledge of turbomachinery design principles is helpful but not essential.


Materials

The course materials have been developed over several years and reviewed to ensure that they are kept up-to-date. Student will receive the course materials by download link.

Instructors

Mark Anderson

[image: Mark Anderson]Mark Anderson is the Chief Technology Officer at Concepts NREC. He has 30+ years of experience in turbomachinery design and fluid modeling. He earned his B.S. in Mechanical Engineering from Northeastern University and an M.A. from the Massachusetts Institute of Technology. Mr. Anderson has conducted a wide range of research in the areas of hypersonic propulsion, turbomachinery modeling, and computational fluid dynamics. He spearheaded Concepts NREC’s meanline development, geometry parameterization, and quasi-3D and full 3D CFD at Concepts NREC and was Vice President of Software Development for 10 years. He has authored or co-authored over 25 papers on turbomachinery, CFD, and environmental modeling.

Thomas Gresham


[image: Thomas Gresham Bio]

Thomas is a Senior Mechanical Design Engineer at Concepts NREC. He holds a B.S. and Master’s degree in Mechanical Engineering from the University of Virginia, specializing in rotodynamics and vibrations. Thomas joined Concepts NREC in 2022 where he has focused on delivering structural analysis, rotordynamics, bearing analysis, seal design, and test planning in addition to teaching sections for Concepts NREC’s advanced turbomachinery engineering training courses.
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							Turbomachinery Core Fundamentals - Compressors (Online)
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							May 7 - 9, 2024 (online 9:30 am - 12:45 pm EDT)

Course Fee: $1200

Register Now                                                                                    

Recommended for all engineers!! Recent mechanical and aero engineer graduates with a very strong background in fluid mechanics, thermodynamics, boundary layer theory, and turbomachinery courses may not need this intensive review. We recommend all engineers to use this intensive 'boot camp' review to revitalize their foundation of basics prior to taking an advanced course for compressors, especially those taught by Concepts NREC staff.

Topics include the Essentials of Turbomachinery Design, Dimensional Analysis, Scaling, and Similitude; Principles of Structural Analysis; Boundary Layer Growth, Stability, and Range for compressors.

Flexible online delivery with live instructor lectures. Take this course and receive 15% discount when combined with registration for our advanced compressor course: Centrifugal Compressors: Improving Design for Better Performance (May 2024).

Schedule

[image: 2024 Core Fundamentals Compressors Course Schedule]

Materials

This course will be taught using the Introduction to Turbomachinery textbook by David Japikse and Nicholas C Baines. Students will also receive downloadable pdf course materials. 

Lead Instructor

Dr. David Japikse[image: Dave Japikse]
Dr. Japikse is the CEO and Founder of Concepts NREC, the world’s leading full-service turbomachinery design and development organization. Dr. Japikse received his B.S. in Engineering from Case Institute of Technology, his M.Sc. and Ph.D. Degrees in Mechanical Engineering at Purdue University and conducted post-doctoral research as a Fulbright Scholar/NSF Fellow at the Technische Hochschule in Aachen, Germany. He has received extensive recognition for his work in the design of pumps, compressors, and turbines, as well as the development of design tools.

A recipient of the 2010 Henry R. Worthington Medal for eminent achievement in pumping machinery, as well as other prestigious awards, he is also an elected member of the National Academy of Engineering and the Vermont Academy of Science and Engineering. Dr. Japikse has also authored/edited ten books and written/presented 300+ reports on turbomachinery design and development.

Other guest lecturers will also present on specific topics throughout the week.
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							Centrifugal Compressors Course - Improving Design for Better Performance & Cost (Online or In-person)
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							May 20 - 24, 2024 (online or in-person 8:30 am - 4:30 pm EDT)                   

Course Fee: $3500

Register Now

Detailed understanding of the aerodynamic behavior and structural integrity of centrifugal compressors is essential to meet competitive market needs. The student will learn the basic phenomena occurring in inlets, impellers, diffusers, volutes, and return channels. The entire development and design process from 1D to 3D viscous methods is taught with live examples while stressing preliminary cycle work, velocity triangle optimization, blade loading considerations, viscous flow-field analysis, and structural analysis. Special emphasis is placed on surge, choke, design methodology, laboratory development, and model development. Students work a sample evaluation problem, and all lectures are given by internationally renowned authorities.

A major advance in understanding has been achieved in the Diffuser Consortium; the impact on stage distortion and possible effects on the design process will be discussed. Grooved covers (Patent no. 8,926,276 B2) and Super Diffusers will also be mentioned as part of the changing fabric of compressor design and performance.

Program Overview

Introduction to Centrifugal Compressors Impeller Flow Analysis

	Introduction to impeller flows
	Secondary flows
	Impeller modeling and design possibilities
	Impeller exit velocity profiles
	Loss analysis


Diffuser Design

	The role of the diffuser in compressor performance
	Vaneless diffusers
	Cascade (airfoil) diffusers
	Channel (wedge) diffusers
	Design applications and modeling


Stress and Vibration Analysis

	Causes of failure
	Blade and hub steady stresses
	Creep
	Fatigue failure
	Life estimation


Additional Stage Components

	The compressor inlet
	Volute
	Collector
	Return channel


Stability and Range

	Review of steady stall
	Rotating stall in centrifugal compressors
	Surge
	Range extension and variable geometry


Systematic Design and Optimization

	Design overview
	Design optimization strategies
	Design tools: meanline, blade generation, and CFD


Experimental Development

	The reasons for testing
	Designing a test program
	Compressor test facilities
	Power and efficiency measurement
	Instrumentation


Design Examples

A selection of centrifugal compressor design examples will be used to illustrate the various steps in the design process, including meanline design and analysis, impeller blade design, rapid loading and streamline curvature analysis, and CFD analysis.

What You Will Learn

This course provides a comprehensive survey of the design and analysis of centrifugal compressors. The objective of the course is to provide participants with:

	An overview and familiarization of the design and operation of the complete machine, and individual components of the machine
	A guide to the technology database that underpins and guides all design and analysis procedures
	A familiarization of the best design practices at all levels, from basic machine selection to the detailed aerodynamic and mechanical design of all components
	A guide to the different types of computer-based analysis tools available, and the applicability of each
	An exposure to state-of-the-art design practices
	An understanding of how to achieve the best compromises between efficiency, range, cost, life, and durability.


This course has been taught for more than 39 years, and many hundreds of engineers in the compressor industries have benefited from it. During that time it has been continuously revised to reflect the latest understanding and best practices, including examples of actual design practice. Special emphasis is placed on impeller and diffuser interaction and design as a result of recent investigations. A recent innovation is to include examples of actual design practice. Attendees will observe, discuss, and participate in real-time design examples guided by the instructors, taking specifications and developing compressor designs to the point where prototype machines can be manufactured and tested.

Schedule

[image: 2024 Compressors Course Schedule-2]

Materials

The course materials have been developed over many years and are regularly reviewed to ensure that they are kept up to date. Course fee includes the textbook, Centrifugal Compressor Design and Performance, written by Dr. David Japikse. If you already have the book, let us know at registration and we will subtract the cost from your fee.

Instructors

[image: Dave Japikse]

Dr. David Japikse
Dr. Japikse is the CEO and Founder of Concepts NREC, the world’s leading full-service turbomachinery design and development organization. Dr. Japikse received his B.S. in Engineering from Case Institute of Technology, his M.Sc. and Ph.D. Degrees in Mechanical Engineering at Purdue University and conducted post-doctoral research as a Fulbright Scholar/NSF Fellow at Technische Hochschule in Aachen, Germany. He has received extensive recognition for his work in the design of pumps, compressors, and turbines, as well as the development of design tools. 

A recipient of the 2010 Henry R. Worthington Medal for eminent achievement in pumping machinery, as well as other prestigious awards, he is also an elected member of the National Academy of Engineering and the Vermont Academy of Science and Engineering. Dr. Japikse has also authored/edited ten books and written/presented 300+ reports on turbomachinery design and development.

Other guest lecturers will also present on specific topics throughout the week.
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							Turbomachinery Core Fundamentals - Pumps (Online)
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							September 17 - 19, 2024 (online 9:30 am - 12:45 pm EDT)

Course Fee: $1200                                                                                       

Register Now

Recommended for all engineers!! Recent mechanical and aero engineer graduates with a very strong background in fluid mechanics, thermodynamics, boundary layer theory, and turbomachinery courses may not need this intensive review. We recommend all engineers to use this intensive 'boot camp' review to revitalize their foundation of basics prior to taking any advanced courses for pumps, especially those taught by Concepts NREC staff.

Topics include the Essentials of Turbomachinery Design, Dimensional Analysis, Scaling, and Similitude; Principles of Structural Analysis; Boundary Layer Growth, Stability, and Range for pumps.

Take this course and receive 15% discount when combined with registration for the advanced pump course: Centrifugal and Axial Pumps – Modern Design, Performance and Problem Solving.

Schedule

[image: 2024 Core Fundamentals Pumps Course Schedule-1]

Materials


Participants receive a copy of Introduction to Turbomachinery written by Dr. David Japikse and Dr. Nicholas C Baines. This textbook is a durable reference of lasting value to all turbomachinery engineers and will be used in the course. Please be sure to include your current shipping address for fastest delivery. If you already own this book, let us know at registration and we will subtract the cost.

 



Lead Instructor

Dr. David Japikse[image: Dave Japikse]
Dr. Japikse is the CEO and Founder of Concepts NREC, the world’s leading full-service turbomachinery design and development organization. Dr. Japikse received his B.S. in Engineering from Case Institute of Technology, his M.Sc. and Ph.D. Degrees in Mechanical Engineering at Purdue University and conducted post-doctoral research as a Fulbright Scholar/NSF Fellow at the Technische Hochschule in Aachen, Germany. He has received extensive recognition for his work in the design of pumps, compressors, and turbines, as well as the development of design tools.

A recipient of the 2010 Henry R. Worthington Medal for eminent achievement in pumping machinery, as well as other prestigious awards, he is also an elected member of the National Academy of Engineering and the Vermont Academy of Science and Engineering. Dr. Japikse has also authored/edited ten books and written/presented 300+ reports on turbomachinery design and development.

Other guest lecturers will also present on specific topics throughout the week.
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							Centrifugal and Axial Pumps — Modern Design, Performance, and Problem Solving (Online or In-person)

							
								×
							
						


						
							October 21 - 25, 2024 (online or in-person 8:30 am - 4:30 pm EDT)              

Course Fee: $3500

Register Now

This course is designed to help engineers design, test, and run pumps and systems that are more efficient, more economical, and more reliable. Engineers will come to understand the best state-of-the-art design practices and learn the latest theories on performance, cavitation, dynamic forces, and noise. The course will review the latest advances in design tools and will provide expert and relevant instruction to designers on pump design optimization. Nearly half of all the teaching is focused on actual commercial design cases with measured data for confirmation.

The course begins with an extensive survey of the current technology base for pump design, covering impellers, diffusers, volutes, and other flow elements. The limitations on pump operation and range, due to stall and other instabilities, are described. Special attention is given to problems and design issues specifically associated with pump flows, namely, cavitation, unsteady flow, and vibration. The analysis of stress and vibration in centrifugal pumps will be covered in detail.

Emphasis is placed on modern methods available to the pump designer for blade layout and design, using flexible geometric techniques associated with hydrodynamic loading calculations and the computational fluid dynamic (CFD) analysis of pump flows. The advantages and limitations of such analyses are reviewed thoroughly by the instructor.

What You Will Learn

	Where the pump design process begins
	What the trade-offs are in any design process
	What challenges face today’s pump designers, as related to fluid dynamics, mechanical behavior of pump operation, and performance legislation
	How to redesign for improved product competitiveness
	How modern design techniques can improve performance and reduce engineering costs
	How to interpret performance data
	How advanced computer software can be used to improve the process of pump design and selection
	What unusual pump performance problems are being studied today
	How to effectively use CFD in modern design


Schedule

[image: 2024 Pump Course Schedule]

Materials

Participants receive a copy of Centrifugal Pump Design and Performance by David Japikse. This textbook is a durable reference of lasting value to all pump engineers and will be used in the course. Please be sure to include your current shipping address for fastest delivery. If you already own this book, let us know at registration and we will subtract the cost.

Lead Instructor

Dr. David Japikse[image: Dave Japikse]
Dr. Japikse is the CEO and Founder of Concepts NREC, the world’s leading full-service turbomachinery design and development organization. Dr. Japikse received his B.S. in Engineering from Case Institute of Technology, his M.Sc. and Ph.D. Degrees in Mechanical Engineering at Purdue University and conducted post-doctoral research as a Fulbright Scholar/NSF Fellow at the Technische Hochschule in Aachen, Germany. He has received extensive recognition for his work in the design of pumps, compressors, and turbines, as well as the development of design tools.

A recipient of the 2010 Henry R. Worthington Medal for eminent achievement in pumping machinery, as well as other prestigious awards, he is also an elected member of the National Academy of Engineering and the Vermont Academy of Science and Engineering. Dr. Japikse has also authored/edited ten books and written/presented 300+ reports on turbomachinery design and development.

Other guest lecturers will also present on specific topics throughout the week.
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											Registration Fees
										

									
									
                                        
                                            Registration fees are due at the time of purchase. Registering without payment does not reserve space.  Fees include all course materials, typically including a downloadable syllabus and a textbook.

	
$200 may be deducted from the registration fee if payment is received three or more weeks prior to the course start date. Please apply discount code: EARLYREG.


	
If more than two participants from the same company are registered for the same course, deduct 25% for third and subsequent registrant’s fee(s). Please apply discount code: 3PLUS.


	
A full-time student can deduct 33% of the registration fee. Proof of student status is required. Please apply discount code: CNCOURSE_EDU.


	15% may be deducted from the registration fee if taking both core fundamentals course and full advanced course either for compressors or pumps design. Please apply discount code: CN15%COMBO. 


Limit one discount code per transaction. By submitting the registration form, you agree that you are registering for this course with the understanding that the lectures are presented live on Eastern Time business hours, and further agree to abide by all associated restrictions regarding the subject matter presented therein.

You will receive the course materials for download, however recordings are not provided to registrants and recording of the sessions by attendees is strictly prohibited.
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											Training
										

										
										
										

										Ways to Learn Turbomachinery: Textbooks, Professional Development Courses, Custom Courses


										
											
												by Mark R. Anderson, CTO of Concepts NREC
											

										

										Chances are your formal university education didn’t fully prepare you for the real world application of turbomachinery design. The foundation is usually there (fluid mechanics, thermodynamics, structural mechanics, etc.) but applying it effectively on the job usually requires some extra help. On-the-job training is one method, but there are other resources available to help you along. At Concepts NREC we specialize in providing advanced education and technology to the turbomachinery industry. There are several options available for your professional improvement.


										
											Continue Reading
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											Training
										

										
										
										

										Online Versus In Person Training: The Pros and Cons


										
											
												by Barbara Shea
											

										

										Ongoing education is a reality for most professionals. The training requirements are usually set by employers or professional associations with the goal of keeping employees and members up to date with the latest technologies, theories, and/or tools available in the industry. Numerous disciplines require Continuing Education Units (CEUs) to maintain certifications, including engineers, educators, nurses, and many others. Increasingly, employers are specifying a professional development goal as part of their employee’s yearly review. Those reviews impact your continued employment, your salary and your career path.
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											Training
										

										
										
										
										
										

										Lessons Learnt


										
											
												by Kevin Fairman
											

										

										Yes, you read that right. Learnt. It’s in the dictionary; look it up if you don’t believe me. I believe it’s one of those words that came over on the Mayflower and found its way into Webster’s early version of spell-check. I was exposed to this word through a group of Englishmen in the Engineering group here. One of those Englishmen, Colin Osborne, has been a significant contributor to our robust “Lessons Learnt” database throughout his decades-long career here at Concepts NREC. If you don’t have a “Lessons Learnt” database at your company, I suggest you start one right away.
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									Corporate Headquarters
217 Billings Farm Road
White River Junction, VT 05001
Phone: +1 802-296-2321
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