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WELCOME TO TURBO EXPO

Good day and welcome to the ASME
2021 Turbo Expo (TE) a virtual event.

This year’s theme is aimed at furthering the discussion

on “Sustainable Energy — Accelerating the Transition by
Advancing Turbine Technology” in which our community

has an important role to address. Across the world, we

are aggressively moving towards developing sustainable
solutions to reduce carbon dioxide and other greenhouse
gas emissions that are harmful to our environment while still
meeting our energy demands. Our Turbo Expo community
has an opportunity and responsibility to take a leadership
role in this critical area providing both near and far term
solutions. To derive these sustainable solutions, we will need
new digital design tools, advanced manufacturing, integrated
sensing, machine learning with artificial intelligence, and
advanced thermodynamic systems. These discussions and
more will be the focus for the 2021 Turbo Expo.

As you may know this year’s event has been planned as

a virtual event due to the pandemic caused by COVID-19.
While we are still learning to accommodate the virtual

world for conferences and meetings, we knew to seek
feedback on what worked and what did not work in 2020
from our stakeholders. As a result of extensive discussions
with our ASME IGTI technical committees, with the ASME
IGTI Executive Committee, and the Gas Turbine Segment
Leadership Team, we have developed a format and schedule
that we believe will be engaging through the offering of live
presentations. We have developed a format that includes
ten parallel agendas on each day. Each day is similar and
begins with a morning plenary supporting the welcoming
remarks, a keynote, three plenary panels and a scholar
lecture. The traditional IGTI awards are distributed across the
morning plenaries to recognize leaders in our field. Each day
supports four technical sessions that will be offered in ten
parallel tracks that include Deep Dive Talks and Rapid Talks.
Traditional TE events and functions such as the TE Exhibit,
Tutorials, Women in Engineering Networking, the Student
Poster Session and ad hoc round table discussions that will
be available around the clock to accommodate different
time zones. Within the constraints of our resources, we hope
that this group-sourced format delivers a TE experience that
exceeds your expectations.

Our Deep Dive Presentations will be given live and will not
be recorded. However, just like last year, each publication
at the conference will be accompanied by a pre-recorded
video on demand for all to conveniently view at any time. In
addition to the Deep Dive Talks, each session will include a

30-minute period for Rapid Talks where numerous authors
will also present their most important findings live over a 10
minute period.

Included in the morning plenary sessions will be Turbo Expo
award ceremonies where winners of ASME and ASME IGTI
awardees will be honored from both 2020 and 2021 since
we were unable to recognize the awardees in 2020. The
awards include the ASME R. Tom Sawyer Award, ASME Gas
Turbine Award, ASME IGTI Industrial Gas Turbine Technology,
ASME Aircraft Engine Technology, IGTI Scholar, John P. Davis
Award, and the Early Career Engineer Award in memory of
the late Dilip R. Ballal. Please visit the ASME web site for a
description of these awards and the distinguished recipients.

In conclusion, on behalf of the ASME Turbo Expo Organizing
Committee, we wish to thank our sponsors who have so
generously contributed to success of this event. Also, we
wish to acknowledge the dedicated service of our Executive
Conference Chair Richard Dennis, US DOE NETL; our Local
Liaison Committee Chair Michael Ducker, Mitsubishi Hitachi
Power Systems Americas; Technical Program Chair Stephen
Spence, Trinity College Dublin; the Review Chair Harald
Schoenenborn, MTU Aero Engines AG; and the Vice Review
Chairs Keun Ryu, Hanyang University; Andrew Nix, West
Virginia University; and Natalie Smith, Southwest Research
Institute; Tutorial Chair Guillermo Paniagua, Purdue University.
Special thanks to the Keynote speaker and plenary chairs
and panelists who volunteered their time and helped to
present a pathway for turbine technology development.
Turbo Expo would not be the world’s premier turbine
technology event without the dedicated time and effort by
the authors, reviewers, session chairs, committee leaders
and ASME staff, especially this year given the new format.
We thank you all. Finally, we hope you find the time that you
commit to attending this virtual event is worth your while and
you leave with new knowledge and insight.

ﬁ Karen Thole

\.,b Conference Chair
Y Penn State University

N )

Richard A. Dennis
Executive Conference Chair
Department of Energy NETL
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SPONSORS & EXHIBITORS

Th k Y to the Virtual Event Sponsors and Exhibitors! Be sure to visit them
an ou during the LIVE event, June 7-11, and after for the following 90 days.

For a current listing of the participating exhibitors, visit

2600 ANSYS Dr, Canonsburg, PA 15317 USA

Providing the best-in-class simulation software to design
the next generation of sustainable turbomachinery.

Gold Sponsor
ANSYS
\nsys =
Stloer Sponsors

FOGALE nanotech

cadence

SIEMENS
Iug,u\ui(y‘forufz

datatel

Fogale Nanotech

125, rue de I'Hostellerie, Batiment A - Ville
Active, NIMES, Gard, 30900 France
www.foga

High temperature non-contact clearance and vibration
measurement system for gas turbine blade and shaft monitoring.

Cadence Design Systems, Inc.

2655 Seely Avenue, San Jose, CA, 95134 USA
www.cade

Cadence adds Numeca and Pointwise to our
suite of Intelligent System Design products.

Siemens

Interleuvenlaan 68, Leuven, 3001, Belgium
www.sien

Our portfolio of simulation and test applications help
you to deliver the products of tomorrow, today.

Telemetrie Elektronik GmbH

Berliner Allee 42, D-30855 Langenhagen, Germany
www.datc

Advanced telemetry for vibration, temperature and pressure
surveys of rotating applications in engines or component rigs.
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SPONSORS & EXHIBITORS

Bronze & Keynote Sponsor

FLOVWEX

SIMULATION ENVIRONMENT

Flownex Simulation Environment

24 Totius Street, Totius Park, Potchefstroom,
Wes, 2530 South Africa

www.flownex.co

Flownex provides simulation software that enables

engineers to comprehend thermal-fluid system
behaviour and the future impact of design decisions.

Bronze Sponsors

QR
"APEX Turbine®

‘lw‘resting Technologies

CapaCffSeng_e' -

GADCAP

TECHNICAL SOLUTIONS

APEX Turbine Testing Technologies

1039 Parkway Drive, Spring Hill,
Tennessee, 37174 USA
www.apexturbine

Preferred Turbomachinery Testing Partner to Most Major
Turbine OEMs and Testing Facilities World-Wide.

GadCap Technical Solutions

3 Rutherford Road, Washington,
Tyne and Wear, NE37 3HX UK
WWW.capacisens

High temperature non-contact clearance measurement systems
for gas turbine clearance monitoring of blades and shafts.

National Aeronautics and Space
Administration (NASA)

21000 Brookpark Rd, Cleveland, OH 44135 USA
WWW.Nasa.gov

NASA’s Vision: We reach for new heights and reveal
the unknown for the benefit of humankind.
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SPONSORS & EXHIBITORS

Bronze Sponsors (Continued)

NORD-LOCK

Solar Turbines

A Caterpillar Company

LIMITED

Torquemeters

Nord-Lock Group

1200 Clifford Ball Drive, Clinton, PA 15026 USA
www.nord-lock.c

A leader in creating a safer world by focusing
on the integrity of mechanical solutions.

Solar Turbines Incorporated

2200 Pacific Highway, P.O. Box 85376,
San Diego, CA, 92186-5376 USA
www.solarturbine

Solar Turbines provides gas turbine packages and services
for oil and gas and power generation industries.

Torquemeters Limited

West Haddon Road, Ravensthorpe,
Northamptonshire, NN6 8ET UK
www.torquemete

Torquemeters specialises in the design & manufacture of high-
performance torquemeters, couplings, drivelines and test rigs.

Supporting Sponsors

cadence

Cadence Design Systems, Inc.

2655 Seely Avenue, San Jose, CA, 95134 USA
www.cadence.co

Cadence adds Numeca and Pointwise to our
suite of Intelligent System Design products.

Southwest Research Institute

6220 Culebra Road, San Antonio, TX 78238, USA
www.machinery.

Southwest Research Institute® (SwRI®) performs turbomachinery
R&D for power, compression, and propulsion applications.
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SPONSORS & EXHIBITORS

Exhibitors

\nsys

Ansys, Inc.

2600 Ansys Drive,
Canonsburg, PA 15317 USA
WWW.ans)

Providing the best-in-class simulation
software to design the next generation
of sustainable turbomachinery..

AN
"APEX Turbine®

“QTesting Technologies

APEX Turbine Testing
Technologies

1039 Parkway Drive, Spring Hill,
Tennessee, 37174 USA
WWW.ape;

Preferred Turbomachinery Testing

Partner to Most Major Turbine OEMs
and Testing Facilities World-Wide.

| v I .'.'fk
INTERNATIONAL GAS
TURBINE INSTITUTE

AN

ASME Gas Turbine Segment

11757 Katy Freeway, Ste 1500,
Houston, TX 77079 USA
event.asn

Join us online for the 2021 ASME Turbo
Expo Technical Conference and Exhibition.

ate

- envackiungs Gmbl 6 Co. KC

ATE Antriebstechnik
und Entwicklungs
GmbH & Co. KG
Brandenburger Str. 10,

88299 Leutkirch, Germany
www.ate-.

Development and manufacturing of
high-speed electrical motors (stators,

rotors) and prototypes according
to customer specification.

(CaLneTix

———

Calnetix Technologies

16323 Shoemaker Avenue,
Cerritos, CA 90703 USA

www.calne

Calnetix specializes in high-performance,
high-speed motor generators and
best-in-class advanced control

systems and magnetic bearings.

CAPTURE 3D

Capture 3D

3207 S Shannon St, Santa
Ana, CA 92614 USA

www.capt

Leader in innovative non-contact metrology
solutions that optimize 3D scanning,
inspection, additive manufacturing and
reverse engineering applications for
product development, quality control,
manufacturing, and production.
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CER@BEAR

ceramic bearing technology

— MinebeaMitsumi Group —

CEROBEAR GmbH

KaiserstraBe 100, Herzogenrath,
North Rhine-Westphalia,
52134 Germany

www.ceroi

Germany based CEROBEAR is specialized
in custom engineered hybrid & all-
ceramic ball & roller bearings.

Concepts  NREC

TURBOMACHINERY

SOFTWARE ENGINEERING MANUFACTURING EDUCATION
Concepts NREC
217 Billings Farm Road, White River

Junction, Vermont 05001-9486 USA
WWW.CONC

Concepts NREC is the industry
leading source for turbomachinery
design, development, testing,
manufacturing, and software.

Cross Manufacturing

Devizes South Site, Hopton Road,
Devizes, Wiltshire, SN10 2EU UK
WWW.CFOS!

Since the 1920’s, Cross Manufacturing has
specialized in the design and manufacture

of metallic seals for the aerospace, power
generation and automotive industries.
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Exhibitors (Continued)

2
28 simuLiIA

Dassault Systemes SIMULIA
1301 Atwood Ave #101w,

Johnston, RI 02919 USA
Www.3ds.c

Dassault Systemes SIMULIA reveals
the world we live in through realistic
simulation of product, nature & life.

DGTAY

Dutch Gas Turbine
Association

Einsteinbaan 1, 3439 NJ
Nieuwegein, The Netherlands
www.dgta

DGTA’s aim is to strengthen the
technological, commercial and labour
market position of this industry.

era

Elektromaschinen
und Antriebe

Elektromaschinen

und Antriebe, AG
Bachstrasse, 10, Mohlin,
CH-4313 Switzerland
www.eanc

e+a designs and manufacturers high-

speed, high-power rotors and stators
for Turbomachinery applications.

// eNnoGia

ENOGIA
19 Avenue Paul Heroult
13015 Marseille France
WWW.enog

ENOGIA is one of the world leading
companies for micro-turbomachinery
development and manufacturing.

FLOVWVEXT

SIMULATION ENVIRONMENT

Flownex Simulation
Environment

24 Totius Street, Totius

Park, Potchefstroom, Wes,
2530 South Africa

www.flowr

Flownex provides simulation software
that enables engineers to comprehend

thermal-fluid system behaviour and the
future impact of design decisions.

FOGALE nanotech

FOGALE NANOTECH

125, rue de I’'Hostellerie,
Batiment A - Ville Active,

NIMES, Gard, 30900 France
www.fogal

High temperature non-contact clearance

and vibration measurement system for
gas turbine blade and shaft monitoring.
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CapaciSense

GADCAP

GadCap Technical Solutions
3 Rutherford Road, Washington,
Tyne and Wear, NE37 3HX UK
WWWw.Ccapc

High temperature non-contact clearance
measurement systems for gas turbine
clearance monitoring of blades and shafts.

HAYNES

International

Haynes International, Inc.
1020 W. Park Avenue P.O. Box
9013, Kokomo, IN, 46904 USA
www.hayn

Leading developer, manufacturer, and
distributor of HASTELLOY® and HAYNES®
high-performance alloys for use in high-
temperature and corrosion applications.

Knewglathod

e 40 INDO-MIM
e.&'® / Dnvomy

KnewMethod / INDO-MIM
United States-Europe /
Tirupathi, India-Phoenix, Az
www.knev

www.indo-

KnewMethod-Technical Casting Support

and Sales. INDO-MIM - Premium Investment
Castings, Steel Castings, Machining, MIM.
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Exhibitors (Continued)

National Aeronautics and
Space Administration (NASA)
21000 Brookpark Rd,

Cleveland OH 44135 USA
www.nasa.

NASA'’s Vision: We reach for new
heights and reveal the unknown
for the benefit of humankind.

w0, U.S. DEPARTMENT OF

N NATIONAL
ENERGY | [YL|suzse
LABORATORY

National Energy
Technology Laboratory
626 Cochrans Mill Road,
Pittsburgh, PA, 15236 USA
www.netl.dc

The National Energy Technology
Laboratory (NETL) is a U.S. Department
of Energy (DOE) national laboratory
that produces technological solutions
to America’s energy challenges.

Neural Concept SA

EPFL Innovation Park, Batiment C,
1015 Lausanne, Switzerland
WWW.Nneurc

Neural Concept is an Al solution
for real time CAE simulations and
performance maps in turbomachinery.

NORD-LOCK

Nord-Lock Group

1200 Clifford Ball Drive
Clinton, PA 15026 USA
www.nord-|

A leader in creating a safer
world by focusing on the integrity
of mechanical solutions.

cadence

Cadence Design
Systems, Inc.

2655 Seely Avenue,
San Jose, CA, 95134 USA
www.caden

Cadence adds Numeca and
Pointwise to our suite of Intelligent
System Design products.

ul|i» oros

MEASLRAING NOISE & VIBRATIOMN

OROS

23 Chemin des Prés,
38240 Meylan, France
WWW.OroS.C

ORQOS designs and manufactures noise and
vibration testing and analysis solutions.
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Photron

Photron

9520 Padgett Street Suite 110,
San Diego, CA 92126 USA
www.photrc

Photron is a global leader in high-speed
imaging technology, ultra-high-speed
camera systems and slow-motion analysis.

N\ Machine
Document

QTH 54 Inc. / Machine
Document

59 Beech St, Lackawanna,
New York 14218 USA
www.mach

Machine and Equipment Point of Use
Documentation. Everything from
manuals to Service/Tech Bulletins to

schematics and video support and
more at Field Service fingertips.

Scanivalve

Scanivalve Corporation

1722 N. Madson St., Liberty
Lake, WA 99019, USA
WWW.Scani\

Scanivalve is the industry leader in
multi-channel pressure and temperature
measurement solutions. Let us help!
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Exhibitors (Continued)

SIEMENS
lvxgxw\ui\‘y for life
Siemens

Interleuvenlaan 68,
Leuven, 3001, Belgium
www.siem

Our portfolio of simulation and test
applications help you to deliver the
products of tomorrow, today.

SCS ™

Sensor Coating Systems Ltd
Londoneast-UK Business &

Technical Park, The Cube, Yewtree
Avenue, London, RM10 7FN UK

WWW.Sens

SCS provides a unique surface-temperature
measurement service. Their self-developed
coatings deliver thousands of data points.

Solar Turbines

A Caterpillar Company

Solar Turbines Incorporated
2200 Pacific Highway, P.O.

Box 85376, San Diego,

CA, 92186-5376 USA

www.solar

Solar Turbines provides gas turbine

packages and services for oil and gas
and power generation industries.

TEXAS A&M f\ ENGINEERING

TURBOMACHINERY

5 LABORATORY

TEES - Turbomachinery
Laboratory

323 Texas A&M University, 3254
TAMU, College Station, TX 77843
tps.tamu.e

The Turbomachinery & Pump Symposia
is a vital industry event offering a
forum for the exchange of ideas
between rotating equipment engineers
and technicians worldwide.

datatel

Telemetrie Elektronik GmbH

Berliner Allee 42, D-30855
Langenhagen, Germany
www.data

i
I K Y

Advanced telemetry for vibration,
temperature and pressure
surveys of rotating applications in
engines or component rigs.

/" TEMA
—\_ ENERGY

Tema Energy Srl

Via Cavellas 15, 24060
Casazza (BG) - Italy

www.temc

We manufacture burners, combustors,

transition pieces, nozzles for GT in
several high-alloy materials.
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e
TOffeeAM

TOffeeAM Ltd

Mappin House, 4 Winslet
Street, London W1W 8HF, UK

www.toffee

Intelligent Design for Additive
Manufacturing: Cloud Based Software
for Fluid and Structure Optimization with
the latest Machine Learning solutions.

LIMITED

Torquemeters
Torquemeters Limited
West Haddon Road, Ravensthorpe,

Northamptonshire, NN6 8ET UK
www.torqu

Torquemeters specialises in the
design & manufacture of high-
performance torquemeters,
couplings, drivelines and test rigs.

PN

V3 WAUKESHA

X B E A RI N G S

A COMPANY

Waukesha Bearings

N17 W24222 Riverwood Drive,
Waukesha, WI 53188 USA

Wwww.wauk

A global leader in hydrodynamic bearings,
active magnetic bearing systems and
brush seals for turbomachinery.

"
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Keynote Theme

SUSTAINABLE ENERGY-ACCELERATING
THE TRANSITION BY ADVANCING
TURBINE TECHNOLOGY

Turbines thru Time... in the Future  Turbomachinery-enabled industrialization and

Monday, June 7", 8 - 9:30AM EDT defined mpdernity and can play a key role for our
decarbonized future.

Keynote Speaker

Dr. Michael E. Webber
Chief Science and Technology Officer
ENGIE

Based in Paris, France Webber serves as the Chief Science and Technology
Officer at ENGIE, a global energy & infrastructure services company. Webber

is also the Josey Centennial Professor in Energy Resources at the University

of Texas at Austin. Webber's expertise spans research and education at the
convergence of engineering, policy, and commercialization on topics related to
innovation, energy, and the environment. He was selected as a Fellow of ASME
and as a member of the 4th class of the Presidential Leadership Scholars, which
is a leadership training program organized by Presidents George W. Bush and
William J. Clinton. Webber has authored more than 400 publications, holds 6
patents, and serves on the advisory board for Scientific American.

Webber holds a B.S. and B.A. from UT Austin, and M.S. and Ph.D. in mechanical
engineering from Stanford University. He was honored as an American Fellow
of the German Marshall Fund and an AT&T Industrial Ecology Fellow on four
separate occasions.

Rich Dennis
Technology Manager
Department of Energy NETL

Karen Thole

Department Head and University
Distinguished Professor of Mechanical
Engineering

Penn State University
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Plenary #1

OPENING UP THE DESIGN SPACE TO
AFFORD EFFICIENT GAS
USING H, AND BIOFUELS

TUESDAY, JUNE 8 / 8:00 AM - 9:00 AM EDT

The plenary sessions will be held from 8:00 — 9:00 am EDT.
ASME IGTI awardees will be recognized following each plenary session from 9:00 — 9:30 am EDT.

ations of the world are seeking a
transition to a sustainable carbon
neutral existence by 2050; a
society driven speed unparalleled
in modern times. The ability to
quickly apply and adapt turbine
technology to carbon neutral
fuels will help to accelerate the
transition to sustainable energy systems. For stationary
power generation these fuels could include, amongst
others, high purity hydrogen, hydrogen and natural gas
blends, ammonia, and synthetic carbon neutral natural

gas. For this panel the discussion will focus on hydrogen
and natural gas blends and high purity hydrogen fuels
for stationary gas turbine power generation. For flight
applications carbon neutral fuels, owing to the high
specific energy requirements, will likely include liquid
fuels based on biomass or synthetic fuels based on
recycled carbon upgraded with renewable hydrogen.
The panel will explore the impact of these carbon neutral
fuels on gas turbine performance, components, ancillary
equipment, and the fundamental mechanism effecting
performance of these machines for stationary power and
flight applications.

Speakers

Geert Laagland
Head of Engineering
Vattenfall NV

Brian Allen

Vice President, Product
Line Management
Mitsubishi Power Americas

John Mason

Director, Technology

and New Product
Development,
Turbomachinery Products
Solar Turbines Inc.

Dr. Sean Bradshaw
Fellow, Sustainable
Propulsion

Pratt & Whitney

Moderators

Jeff Benoit
Power Systems Mfg., LLC

Christer Bjorkqvist
ETN Global
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Plenary #2

OPENING UP THE DESIGN SPACE
THROUGH COMPUTATIO
AND MACHINE LEARNIN

WEDNESDAY, JUNE 9/ 8:00 AM - 9:00 AM EDT

The plenary sessions will be held from 8:00 — 9:00 am EDT.
ASME IGTI awardees will be recognized following each plenary session from 9:00 — 9:30 am EDT.

as turbines have transformed the world
impacting billions of people around the

G globe on a daily basis. In 2019 gas turbines
transported 4.5 billion people by air' and
generated nearly 6300 Terawatt-hours?

respectively. The global population is expected to grow

from 7.7 billion in 2019 to over 9 billion in 2040. As demand

increases for the aviation and power generation industries

sustainability will be an increasingly important design

consideration. Improved component and sub-system designs

will play a critical role in enabling sustainable designs and

their integration at the system level will become increasingly

important: engine/airframe for aviation and gas turbine/

grid for power generation. Human innovation is the key

to meeting market demands subjected to environmental

constraints. Modeling and simulation (M&S) will play a key

role in fueling innovation at the component, sub-system

and system level unlocking the potential of emerging

technologies and their integration into larger ecosystems.

'ICAO Annual Report, 2019 2 bp.com/statisticalreview

Advances in 5 key M&S pillars will play an important role in
next generation designs:

Digital thread

Digital twin

First principles high fidelity simulation
Multi-fidelity MDAO and

Machine learning / artificial intelligence.

GIESERENIE

As algorithms, physics models, software and hardware
evolve, the strategic role of these 5 key pillars for early
to advanced design phases needs to be defined and
operationalized by industry to remain competitive.

Technical Topics of Interests for Design:

- Digital Thread

« Digital Twin

« First principles high-fidelity simulation
«  Multi-fidelity MDAO

«  Machine Learning / Al

Moderators

Speakers

Christopher Lorence
Chief Engineer
GE Aviation

Dr. Dirk Niirnberger
Manager GT Technologies
Siemens Energy

Robert D. Gregg lll

Chief Aerodynamicist
Boeing Commercial
Airplanes — Flight Sciences

Douglas B. (Doug)
Kothe, Ph.D.
Director, Exascale
Computing Project
Oak Ridge National
Laboratory

Dr. Gregory M. Laskowski
Director of Fluid Dynamics
Dassault Systémes

Dr. James D. Heidmann
Manager of NASA's
Advanced Air Transport
Technology Project
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Plenary #3

ENGINEERING IN 2050 — HOW MUST
OUR EDUCATIONAL PROGRAMS
CHANGE TO BETTER EQUIP

THE NEEDED WORKFORCE?

THURSDAY, JUNE 10 / 8:00 AM - 9:00 AM EDT

The plenary sessions will be held from 8:00 — 9:00 am EDT.
ASME IGTI awardees will be recognized following each plenary session from 9:00 — 9:30 am EDT.

daptation of critical industries like
power generation, transportation,
and heavy industry for an ever-
shifting society, economy, and
climate, necessitates an agile
workforce. Educational innovation
from primary school through
professional development can

be used to provide students the necessary skills to not
only adapt to varying conditions, but be the drivers of
change. There is clear momentum towards climate neutral

Speakers

Bryan D. Morreale, Ph.D.

Associate Laboratory Director, Research and
Innovation Center

National Energy Technology Laboratory
U.S. Department of Energy

Barbara Esker

Deputy Director, Advanced Air Vehicles Program
NASA Aeronautics Research

Mission Directorate (ARMD)

Mark Jefferies

Chief of University Research Liaison
Rolls-Royce Group

Honorary Professor

University of Birmingham

targets in both aviation and power generation sectors,
which means that the next generation of engineers must
be able to work at the intersection of turbine technology
that will be integrated renewables, zero carbon fuels like
hydrogen, hybridized and electric propulsion systems,
and cyber-physical systems. The workforce must also be
cognizant of the external forces driving the direction of
the discipline, including regulation, security, economics,
and globalization. Four distinguished panelists will discuss
innovative ideas for addressing our industry’s need for a
next-generation workforce.

Moderators

Jacqueline O’Connor, Ph.D.

Associate Professor of Mechanical Engineering
& Director

Penn State Center for Gas Turbine

Research, Education, and Outreach

James R. Dawson

Professor, Deputy Head of Department for
Research

Norwegian University of

Science and Technology
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ASME & Turbo Expo

LEADERSHIP TEAM

ASME Gas Turbine Segment Leadership Team

Mark Zelesky
Leader, TEC Liaison
Pratt & Whitney

Daniela Gentile
Member
Ansaldo Energia

Charles Soothill
Member
Sulzer

Conference Chair
Karen Thole
Penn State University

Review Chair
Harald Schoenenborn
MTU Aero Engines AG

Vice Review Chair
Natalie Smith
Southwest Research
Institute

Zolti Spakovsky
Vice Leader
MIT

Tim Stone
Member
GE

Nateri Madavan
Member
NASA

IS

Executive Conference
Chair

Rich Dennis
Department of

Energy NETL

Vice Review Chair
Keun Ryu
Hanyang University

Tutorial of Basics Chair
Guillermo Paniagua
Purdue University
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Nicole Key
Member
Purdue University

Damian Vogt
Member
University of Stuttgart

Susan Scofield
Member
Siemens

Technical Program Chair
Stephen Spence
Trinity College Dublin

Vice Review Chair
Andrew Nix
West Virginia University

IGTI EC
Representative
Akin Keskin
Rolls-Royce
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IGTI Executioe Committee

Professor Ricardo Martinez-Botas,
FREng

Chair

Imperial College London

Professor Damian Vogt, PhD MSc
Past Chair
University of Stuttgart

Akin Keskin
Member
Rolls Royce

Visit www.nord-lock.com or contact us

at bolting@nord-lock.com to learn more.

Kenneth Suder, PhD
Vice Chair
NASA Glenn Research Center

Douglas Hofer
Member
Heliogen

Carry out reliable, efficiently scheduled and
safe bolting procedures with ease
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Congratulations to all

AWARD RECIPIENTS

ongratulations to all

award recipients and
c thank you to all ASME

IGTI committee award

representatives whose
work assists the awards and honors
chair and the awards committee in the
recognition of important gas turbine
technological achievements. Thank you
to William Cousins for serving as the
IGTI Honors and Awards Committee
Chair, John Glilen as Industrial Gas
Turbine Technology Award Committee
Chair, and Wilfried Visser as the Aircraft
Engine Technology Award Committee
Chair.

2021 ASME Dedicated

Service Award *
Awarded to...

Richard
Dr. Dam

The ASME Dedicated Service

Award honors unusual dedicated
voluntary service to the Society
marked by outstanding performance,
demonstrated effective leadership,
prolonged and committed service,
devotion, enthusiasm and faithfulness.

2019 ASME Gas
Turbine Award *
Awarded to...

Dr. Masr

Robert J

Dr. John

The Gas Turbine Award was established
in 1963 to be given in recognition of

an outstanding contribution to the
literature of combustion gas turbines or
gas turbines thermally combined with
nuclear or steam power plants.

2021 ASME R. Tom
Sawyer Award *

Awarded to...

Prof. Ro
Duke University

Awarded to an individual who has made
important contributions to advance the
purpose of the gas turbine industry and
the International Gas Turbine Institute
over a substantial period of time. The
contribution may be in any area of
Institute activity but must be marked by
sustained forthright efforts.

2021 Aircraft Engine
Technology Award

Awarded to...

Guillerm

For outstanding contribution to air
breathing propulsion through inspiring
leadership, education, and research
having major impacts on aircraft engine
operational capability, performance, and
design.

2021 Industrial Gas
Turbine Technology
Award

Awarded to...
Richard

For outstanding contributions and
leadership in gas turbine technology
research and development in electric
power generation industry.

* To be recognized during the virtual event
on Tuesday, June 8, 9 - 9:30 AM EDT

To be recognized during the virtual event
on Wednesday, June 9, 9 - 9:30 AM EDT
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For more details on the
award winners, please refer
to the 2021 Awards Program

that can be found online
at:

2019 John P. Davis
Award *

Awarded to...

Dr. Davi
Dr. Vass

Awarded to a paper that focuses

on new or continuing gas turbine
applications, identifies planning,
installation, operating and/or
maintenance problems and their
solutions, and exemplifies candid
exposure of real-world problems and
solutions.

2021 Scholar Award

Awarded to...
Dr. Zolta

The International Gas Turbine Institute
Scholar Award is bestowed upon an
individual who submits a learned and
comprehensive paper that makes a
significant and timely contribution to
the science and practice of gas turbine
engineering. The Scholar presents the
award winning paper as a lecture to an
audience of his peers.

2021 Dilip R. Ballal
Early Career Award

Awarded to...
Lt. Col B

Awarded to an individual who has made
significant contributions in the gas
turbine industry within the first five years
of their career.

* To be recognized during the virtual event
on Thursday, June 10, 9 - 9:30 AM EDT
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ASME IGTI Commuittee

BEST PAP

Aircraft Engine

GT2020-14597: Towards Primary Breakup Simulation of a
Complete Aircraft Nozzle at Realistic Aircraft Conditions

Katharina Warncke, Amsini Sadiki, Max Staufer,
Christian Hasse, Johannes Janicka

GT2020-14174: Flow Distortion Into the Core Engine for
an Installed Variable Pitch Fan in Reverse Thrust Mode
David John Rajendran, Vassilios Pachidis

Ceramics

GT2020-15521: Fatigue Characterization of Sic/sic
Ceramic Matrix Composites in Combustion Environment

Ragavendra Prasad Panakarajupally, Joseph El Rassi,
Manigandan Kannan, Gregory Morscher

Coal, Biomass & Alternative Fuels

GT2020-14702: An Investigation of Fundamental Combustion
Properties of the Oxygenated Fuels DME and OME

John M. Ngugi, Marina Braun-Unkhoff, Sandra
Richter, Clemens Naumann, Uwe Riedel

Combustion, Fuels, and Emissions

GT2020-14564: Experimental Investigation of the
Combustion Behavior of Single-Nozzle Liquid-Flox®-
Based Burners on an Atmospheric Test Rig

Saeed Izadi, Jan Zanger, Oliver Kislat, Benedict Enderle,
Felix Grimm, Peter Kutne, Manfred Aigner

GT2020-15460: Soot Emission Simulations of a
Single Sector Model Combustor Using Incompletely
Stirred Reactor Network Modeling

Savvas Gkantonas, Jenna M. Foale, Andrea
Giusti, Epaminondas Mastorakos

GT2020-14665: Analysis of Thermoacoustic
Modes in Can-Annular Combustors Using
Effective Bloch-Type Boundary Conditions
Jakob von Saldern, Alessandro Orchini, Jonas Moeck

Controls, Diagnostics, and Instrumentation
GT2020-15081: An Additively Manufactured Four
Sensor Fast Response Aerodynamic Probe

Alexandros C. Chasoglou, Panagiotis Tsirikoglou,
Anestis I. Kalfas, Reza S. Abhari

GT2020-14748: Real Time Diagnostic Method
of Gas Turbines Operating Under Transient
Conditions in Hybrid Power Plants

Elias Tsoutsanis, Moussa Hamadache, Roger Dixon

Cycle Innovations

GT2020-15391: Aero Engine Concepts Beyond 2030:
Part 1— The Steam Injecting and Recovering Aero Engine
Oliver Schmitz, Hermann Klingels, Petra Kufner

GT2020-15634: Recuperator performance assessment
in humidified micro gas turbine applications using
experimental data extended with preliminary

support vector regression model analysis.

Ward De Paepe, Alessio Pappa, Diederik Coppitters, Marina
Montero Carrerro, Panagiotis Tsirikoglou, Francesco Contino

Education

GT2020-14395: Development of Web-Based Short
Courses on Control, Diagnostics, and Instrumentation

loanna Aslanidou, Valentina Zaccaria, Amare
Fentaye, Konstantinos G. Kyprianidis

Electric Power

GT2020-15714: Assessment of Current Capabilities
and Near-Term Availability of Hydrogen-Fired Gas
Turbines Considering a Low-Carbon Future

David Noble, Leonard Angello, David Wu, Benjamin
Emerson, Scott Sheppard, Tim Lieuwen

Fans & Blowers
GT2020-15353: A Machine-Learnt Wall
Function for Rotating Ducts

Lorenzo Tieghi, Alessandro Corsini, Giovanni
Delibra, Francesco Aldo Tucci
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Heat Transfer

GT2020-16129: Scaling Considerations for
Thermal and Pressure Sensitive Paint Methods
Used to Determine Adiabatic Effectiveness

Luke J. McNamara, Jacob P. Fischer, James
L. Rutledge, Marc D. Polanka

GT2020-16234: Exploring Applicability of Acoustic Heat

Transfer Enhancement Across Various Perturbation Elements

Tapish Agarwal, Maximilian Stratmann, Simon Julius, Beni Cukurel

GT2020-16103: Some Observations on the
Computational Sensitivity of Rotating Cavity Flows
Tom Hickling, Li He

GT2020-14603: An Experimentally Validated Low
Order Model of the Thermal Response of Double-Wall
Effusion Cooling Systems for Hp Turbine Blades
Alexander V. Murray, Peter T. Ireland, Eduardo Romero

Industrial and Cogeneration

GT2020-14187: Complex Energy Networks
Optimization: Part | — Development and Validation
of a Software for Optimal Load Allocation

Maria Alessandra Ancona, Michele Bianchi, Lisa Branchini, Andrea
De Pascale, Francesco Melino, Antonio Peretto, Jessica Rosati

Manufacturing Materials & Metallurgy
GT2020-14449: Durable Abrasive Tip Design

for Single Crystal Turbine Blades

Douglas Nagy, Robert Tollett

Mircoturbines, Turbochargers,

and Small Turbomachinery

GT2020-14428: Generation Mechanism of

Broadband Whoosh Noise in an Automotive

Turbocharger Centrifugal Compressor

Rick Dehner, Pranav Sriganesh, Ahmet Selamet, Keith Miazgowicz

GT2020-15804: Theoretical and Experimental
Investigation of a 36 Watt Radial-Inflow
Steam Turbine With Partial-Admission

Patrick Hubert Wagner, Jan Van Herle, Jirg Schiffmann

Oil & Gas Applications
GT2020-15476: Deposition Pattern Analysis

on a Fouled Multistage Test Compressor

Alessio Suman, Alessandro Vulpio, Nicola Casari,
Michele Pinelli, Rainer Kurz, Klaus Brun

Steam Turbine
GT2020-14813: Detection of Cracks in

Turbomachinery Blades by Online Monitoring

Manish Kumar, Roger Heinig, Mark Cottrell, Christian
Siewert, Henning Almstedt, Drew Feiner, Jerry Griffin

GT2020-16064: Large Eddy Simulation of a
Condensing Wet Steam Turbine Cascade
Pascal Post, Benjamin Winhart, Francesca Di Mare

Structures & Dynamics
GT2020-14943: Pumping Loss of
Shrouded Meshed Spur Gears
Michael Hurrell, Jerzy Sawicki

Supercritical CO, Power Cycle

GT2020-15541: Part Load Strategy Definition
and Annual Simulation for Small Size sCO,
Based Pulverized Coal Power Plant

Dario Alfani, Marco Astolfi, Marco Binotti, Paolo Silva

Turbomachinery
GT2020-14305: Aerodynamic Loading Considerations of

a Three-Shaft Engine Compression System During Surge

Jose Moreno, John Dodds, Christopher Sheaf,
Fanzhou Zhao, Mehdi Vahdati

GT2020-15655: Dynamic Model Based Identification
of Cavitation Compliance and Mass Flow Gain
Factor in Rocket Engine Turbopump Inducers

Yu Wan, Marco Manfredi, Angelo Pasini, Zoltén Spakovszky

GT2020-15157: Averaging for High Fidelity
Modelling: Towards Large Eddy Simulations in
Multi-Passage Multi-Row Configurations

L He

Wind Energy

GT2020-15278: Comparison of Blind Diagnostic Indicators
for Condition Monitoring of Wind Turbine Gearbox Bearings
Konstantinos Gryllias, Alexandre Mauricio, Junyu Qi

IGTI Staff will mail your award
once back in the office. Please
make sure
has your mailing address.
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Upcoming

AWARD OPPORTUNITIES

2022 ASME R. Tom 2022 Dilip R. Ballal

Sawyer Award Early Career Award For more information
- Y on how to submit a

Nominations due to Nominations due to inati f d

igtiawards@asme.org by... igtiawards@asme.org by... nprnma lon O'I’ an award,
visit communit

August 30, 2021 August 1, 2021 org/internatios
turbine_institu
wiki/4029.hon
and-awards.a:

2022 ASME IGTI 2022 ASME IGTI1 -

Industrial Gas Turbine Aircraft Engine

Technology Award Technology Award

Nominations due to Nominations due to

igtiawards@asme.org by... igtiawards@asme.org by...

October 15, 2021 October 15, 2021

TELEMETRY

ROTATING INSTRUMENTATION SOLUTIONS
Customized. Efficient. Reliable.

High performance telemetry systems for measurement of blade vibration, temperature and
static/dynamic pressure in aero engines or industrial turbomachinery,

on gas and steam turbine rotors, on turbochargers and
many other applications

Telemetrie Elektronik GmbH
Berliner Allee 42
30855 Langenhagen, Germany

Tel. +4951197 83960
sales@datatel-telemetry.de
www.datatel-telemetry.de
Follow us on Linked
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45-01 Scholar Lecture

INSTABILITIES EVER!
HARD PROBLEMS IN AERO-ENGINES

any of the challenges that limited
aero-engine operation in the
" 1960s, 70s and 80s were mostly
static in nature: hot components
exceeding temperature margins,
stresses in the high-speed rotating
structure approaching safety limits,
and turbomachinery aerodynamic
efficiencies missing performance goals. Modeling tools have
greatly improved since, mostly due to better computers
enabling large simulations of the fluid flow and supporting
structure, and have helped enhance jet engine design.
The situation is thus different today, where most problems
encountered past the design and development phases are

FRIDAY, JUNE 11/ 8:00 AM - 9:00 AM EDT

To be recognized on Friday, June 11 at 9 - 9:15 AM EDT after the lecture.

dynamic in nature. These can jeopardize engine certification
and lead to major delays and increased program cost.

A real challenge is the characterization of damping and
the related dynamic behavior of rotating and stationary
components and assemblies, and of the fluid-structure
interactions and coupling. The theme of this lecture is
instability in the broadest sense. A number of problems of
technological interest in aero-engines are discussed with
focus on modeling and identification of the underlying
mechanisms. Future perspectives on outstanding seminal
problems and grand challenges are also given.

By Zoltan S Spakovszky
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Dr. Spakovszky is Professor of Aeronautics and Astronautics at the
Massachusetts Institute of Technology and the director of the Gas Turbine
Laboratory. He obtained his Dipl. Ing. degree in Mechanical Engineering from
the Swiss Federal Institute of Technology (ETH) Zurich and his MS and Ph.D.
degrees in Aeronautics and Astronautics from MIT.

Dr. Spakovszky’s principal fields of interest include propulsion and energy
conversion, internal flows in fluid machinery, compressor aerodynamics and
stability, micro-fluidics and rotordynamics, aero-acoustics, aircraft design

for environment, and electrified aviation. He currently directs analytical and
experimental research in these areas and teaches graduate and undergraduate
courses in thermodynamics, propulsion and fluid mechanics, and aero-
acoustics. He has authored a large number of technical papers in refereed
journals and has been awarded several ASME International Gas Turbine
Institute best paper awards, the ASME Melville Medal, the ASME Gas Turbine
Award, the ASME John P. Davis Award, a NASA Honor Award, several Aero-
Astro Undergraduate Advising / Teaching Awards, and the Ruth and Joel Spira
Award for Excellence in Teaching.

Dr. Spakovszky is a technical consultant to industry and government agencies,
a Fellow of the ASME, the Vice Leader of the ASME Gas Turbine Segment
Leadership Team, an Associate Fellow of the AIAA, and served as the chair

of the turbomachinery committee and review chair of the ASME International
Gas Turbine Institute, and as an associate editor for the ASME Journal of
Turbomachinery.

This lecture will NOT have a video on demand (VOD). This lecture will be held "live"
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45-02 Industrial Gas Turbine Technology Award Lecture

1TWO DECADES OF US DOE GAS
TURBINE RESEARCH AND INNOVATION

MONDAY, JUNE 7 / 2:15 - 3:45 PM EDT
To be recognized on Wednesday, June 9 from 9 - 9:30 AM EDT

By Richard A. Dennis

NATIONAL ENERGY TECHNOLOGY LABORATORY

Mr. Richard Dennis is currently the Technology Manager for Advanced Turbines and Supercritical
Carbon Dioxide Power Cycle Programs at the U.S. Department of Energy’s National Energy
Technology Laboratory (NETL). These programs support US university, industry and U.S. national
laboratory research, development and demonstration projects.

Rich has a Bachelor and Master of Science degrees in Mechanical Engineering from West Virginia
University. From 1983 to 1992 Mr. Dennis worked in the on-site research group of NETL where he
conducted research related to pressurized fluidized bed combustion, gasification and gas stream
particulate cleanup for advanced coal based power generation. From 1993 to 2000 Mr. Dennis
managed contracted research for the DOE Office of Fossil Energy in advanced fossil fuel power
generation including coal combustion, gasification, fuel cells, and gas turbines. In 2002 Richard was
selected as a Technology Manager. Currently Richard is serving as the Technology Manager for
Advanced Turbines and Supercritical Carbon Dioxide Power Cycles programs at NETL. Additionally,
Richard was the 2018-19 leader of the American Society of Mechanical Engineers (ASME) Gas Turbine
Segment (GTS). Richard is an ASME Fellow.

This lecture will NOT have a video on demand (VOD). This lecture will be held "live"

NUMECA LUNCH & LEARN SESSION

MONDAY, JUNE 7 / 11:15 AM EST

OMNIS™ /Turbo - From design to analysis

Complimenta ry Registration within one collaborative environment

Click here to register! Turbo- Multiphysics
machinery & External Aero
Meshing Marine

Our traditional Turbo Expo Lunch & Learn
session goes virtual. Join us and be part of a
major revolution in Turbomachinery design and
analysis as we talk about the next generation of
multiphysics simulation and optimization, with
live demos.

Fully coupled aero-

i Robust Design vibro-acoustics suite
e .FU[IFDB'HF.CFD Optimization with ith wizard-based
Preliminary and simulation with NLH 2 vex e pin . WITN WiZArd-Dase
detailed 3D design UncertaintyQuantification  automation
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45-03 Aircraft Engine Technology Award Lecture

TURBINE INNOVATIONS FOR
SMALL CORE ENGINES

By Guillermo Paniagua at 9 - 9:30 AM EDT after the plenary.
PURDUE UNIVERSITY

Guillermo Paniagua has pioneered innovative turbine research in transonic turbines and
counter-rotating turbines. He demonstrated pulsating trailing edge blowing method to
control shock waves and manage the base flow pressure. He invented a new generation
of turbines that can operate under high supersonic inlet conditions: supersonic axial,
supersonic radial outflow turbines, and bladeless axial turbines. Based on experimental
studies of large variations in heat flux on the turbine rotor casing, he co-invented
several turbine rotor over-tip concepts that resulted in three patents, enhancing turbine
efficiency. After 18 years at the prestigious von Karman Institute, he joined Purdue in
2014 and founded the Purdue Experimental Turbine Aerothermal Lab, developing a tri-
sonic turbine facility with modular test sections to enable TRL1to 6. Professor Paniagua’s
research is encapsulated in 100 journal articles and182 proceeding papers at leading
conferences.

THURSDAY, JUNE 10
4:00 - 5:30 PM EDT

Prof. Paniagua holds an MSc in Electro-Mechanical Engineering (Spain), a Research
Master from the von Karman Institute (Belgium), and a Ph.D. with highest distinction in
Engineering from the Universite Libre de Bruxelles (Belgium). Since 2016 he is a Part-time
Faculty Research Participant in the ORISE program at the National Energy Technology
Laboratory.

This lecture will NOT have a video on demand (VOD). This lecture will be held "live"

We will be recognizing the 2020 and 2021 award
winners during the 2021 Virtual Event.
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47-02 Diversity Session

MIND THE GAP: UNLOCRING DE&I
IN GAS TURBINE ENGINEERING

inding creative solutions and developing
new product lines require diverse and
talented teams, especially given the
industry-wide push towards sustainable
propulsion and power generation. There
are challenges, however, in recruiting
diverse employees as a result of the

TUESDAY, JUNE 8 / 12:15 - 1:45 PM EDT

available talent pool and also in nurturing an inclusive culture
in which all employees from all backgrounds can contribute
and succeed. This panel will discuss some of the current
challenges and highlight the keys to success in fostering and
supporting an inclusive culture — especially in engineering —
to help unlock the future of gas turbine design and research.

Session Speakers

Joe Allen
Chief Diversity Officer
GE Aviation

Mary FitzPatrick
Global Head of Diversity and Inclusion
Rolls Royce

Chela Gage

Senior Executive, Diversity,
Equity & Inclusion

Pratt & Whitney

Karen Thole
The Pennsylvania State University

Eric J. Ruggiero
GE Aviation
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NETWORRING EVENTS

These networking sessions are available to all Turbo
Expo virtual conference attendees. Register to attend
these networking events to strengthen existing
relationships, establish new ones, connect with key
influencers and to socialize with like-minded individuals.
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47-02 WOMEN IN ENGINEERING
NETWORRING EVENT

TUESDAY, JUNE 8 / 11:30 AM - 12:00 PM EDT

Female registrants are invited to join their colleagues for a networking event that will
feature a motivating talk by Heather M. Quedenfeld of National Energy Technology
Laboratory (NETL). Attendees will have the opportunity to network with women in the
industry and learn about the career paths of some successful women in the industry.

Heather M. Quedenfeld

DEPUTY DIRECTOR, TECHNOLOGY DEVELOPMENT CENTER
U.S. DEPARTMENT OF ENERGY'S NATIONAL ENERGY TECHNOLOGY
LABORATORY (NETL)

Heather Quedenfeld is employed at the U.S. Department of Energy's National Energy
Technology Laboratory (NETL) and serves as the Deputy Director for the laboratory's
Technology Development Center. In this capacity Ms. Quedenfeld is responsible for
implementation of the Nation's $5.0B portfolio of active energy research, development,
demonstration, and deployment projects in support of the Office of Fossil Energy and
other Department of Energy programs. With an emphasis on maturing technology

from "early concept development to market-ready", under her leadership, teams of
federal project managers work collaboratively with partners in academia, industry,
small businesses, non-profit organizations and national laboratories to deliver federally
sponsored energy technological innovations to the nation.

Ms. Quedenfeld has 30 years of federal service. She has diverse experience at laboratory,
having worked in all technology program-related areas. She has held senior level
positions, including her current role as Deputy Director for the Technology Development
Center, and previous positions as Associate Director for Advanced Coal and Carbon
Management research, Acting Chief of Staff for the Laboratory Director, Acting Lead for the
Office of Science and Technology Career Management.

Ms. Quedenfeld holds a B.S. in Mechanical Engineering from Penn State University, and a
M.S. in Industrial Engineering from West Virginia University. She resides in the Washington,
Pennsylvania area, just south of Pittsburgh, with her husband and three kids.

Moderator

Natalie R. Smith, Ph.D.
Senior Research Engineer
Southwest Research Institute
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STUDENT MIXER

The Student Advisory Committee (SAC) has arranged for three virtual networking
opportunities for students. This is an opportunity for students to reconnect with friends,
make new friends, and build their professional network in a casual atmosphere. Students
are encouraged to attend one or ALL of the following student mixer networking events:

Student Mixer 1 Student Mixer 2 Student Mixer 3
SUNDAY, JUNE 6 MONDAY, JUNE 7 WEDNESDAY, JUNE 9
4:00 — 4:30 PM EDT 7:15 — 7:45 AM EDT 11:30 AM - 12 PM EDT

Click Here to Click Here to Cli
Attend via Zoom Attend via Zoom Atte

Questions may be sent to

PAYBACKS AT THE TIP

High Temperature Capacitive Probes for Turbomachinery

Contactless Blade Tip Clearance & Blade Vibration Long Term Monitoring for
Turbomachinery Reliable Testing and Operation

Turnkey solution from one supplier

Custom designed high temperature (1400°C /2552°F) captive capacitive probes
High Bandwidth Electronics (upto 400kHz)

Advanced Software Svuite

High Performance, High Accuracy,
High Robustness, Low Maintenance
30 years of Experience and Innovation

Approved and Used by larger OEMs in Powergen and Aeroengine sectors

CapaciSense s ¢ Senr

TECHNICAL SOLUTIONS

www.CapaciSense.com
+44 (0)191 250 9100
sales@gadcap.co.uk
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i IE \\\yp/ Advanced Manufacturing

‘NTERNAT]ONAL GAS & & Repair for Gas Turbines
TURBINE INSTITUTE ;
Symposium AMRGT

October 5 — 8, 2021
EVENT.ASME.ORG/AMRGT

WNINE 5
Now In-ﬁ Third Year...

SPONSOR put your brand in front of attendees during these uniqlf'e fi?s;

ATTEND this virtual symposium to network and learn from the
experts in advanced manufacturing for gas turbines. Plus, y'ag*
professional development hours (PDH)!

o d

REGISTER so you can network with: / ye
Manufacturing Engineers § // NG
Welding Engineers ;

Repair Development Engineers //{ / =

Plus more!

Attendees who register by September 10, 2021 will be invited to attend a complimentary webinar:
Introduction to Additive Manufacturing in Turbomachinery Applications

Carl Popelar, Staff Engineer, Southwest Research Institute
Nathan F. Andrews, Group Leader, Southwest Research Institute

The American Soczety ofMec/Jamcal Engmeers® ARG : . ,%‘@I‘E
ASME® : , I\,

SETTING THE STANDARD
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STUDENT NEWS

he ASME IGTI Student Advisory Committee
(SAC) is a group of students who work to foster
student engagement in the IGTI community and
improve the Turbo Expo conference every year.
Towards this goal, the SAC organizes various
sessions and events during the conference,
provides opportunities for students to work behind the scenes
with leaders in their technical area, and awards travel funds to
eligible degree seeking individuals.

See this ASME IGTI video to learn more!

Student Virtual Networking Mixer

The ASME IGTI SAC has arranged for three virtual networking
opportunities for students. This is an opportunity for students

to reconnect with friends, make new friends, and build their
professional network in a casual atmosphere. Students are
encouraged to attend one or ALL of the following student mixer
networking events:

Student
Mixer 8

WEDNESDAY, JUNE 9
11:30 AM - 12 PM EDT

Click to Joit
via Zoom

Student
Mixer 2

MONDAY, JUNE 7
4:00 - 4:30 PM EDT 7:15 - 7:45 AM EDT

Click to Join Click to Join
via Zoom via Zoom

Questions may be sent to igtisac@asme.org.

Student
Mixer 1

SUNDAY, JUNE 6

Student Poster Competition

The Student Advisory Committee is once again sponsoring a
student poster competition session at the virtual Turbo Expo event.
The Student posters will be available on the virtual event platform 24
hours per day 7 days a week from June 1 — December 2021. Support
the students by visiting their posters to see the results of their work
and encourage them to become active in the ASME IGTI community.
Cast your vote for the People’s Choice Best Student Poster.
Complete instructions on how to cast you your vote are available on
the program addendum..

Join us for a roundtable and networking opportunity to learn about
student memberships, benefits, the mentorship platform and our
new ASMEStore.com! Stick around to get any of your questions
answered!

f: 4

SAC Committee Members

Chair

Deepanshu Singh
University of Oxford, UK

Vice Chair

Mavroudis Kavvalos
Mdlardalen University, Sweden

Secretary

Manas Payyappalli
Indian Institute of
Technology Bombay

Past-Chair

Shawn Siroka
Penn State University

Student Paper Review
Initiative Chair

Curtis Stimpson

Honeywell
CASH PRIZ
COMPETIT
1=t Place $500
2" Place $250
People’s Choice $100

Two opportunities:

MONDAY, JUNE 7
11:30 AM - 12 PM EDT

WEDNESDAY, JUNE 9
11:30 AM - 12 PM EDT
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SAC Workshop

J1-01 FUTURE GOALS, CURRENT
THRESHOLDS, AND INVISIBLE
COMPETENCIES: A GRADUATE
STUDENT WORKSHOP ON
NAVIGATING ACADEMIC ENGINEERING

THURSDAY, JUNE 10 / 2:15 - 3:45 PM EDT

nformed by over 5 years of NSF- often invisible competencies and threshold concepts, help
funded research in graduate students identify appropriate resources and strategies to
' engineering socialization, attrition, approach these common issues, and discuss “triage” issues
and persistence, this workshop is related to graduate student well-being, handling advisor
based around the idea of “invisible conflict, and considering departure from their academic
competencies” and “threshold program. Out of this live interactive session, students will
concepts” that graduate students come away with easily implemented strategies through
- often struggle through and may which to approach issues arising in their own education and
not be able to articulate, but are critical to success in a template for personalized professional development at
academic engineering. This workshop will illuminate these their own institutions pertaining to their own career goals.

Dr. Catherine G.P. Berdanier

ASSISTANT PROFESSOR AND CLYDE W. SHUMAN JR. AND
NANCY SHUMAN EARLY CAREER PROFESSOR OF MECHANICAL
ENGINEERING

PENNSYLVANIA STATE UNIVERSITY
DIRECTOR OF THE ONLINE MSME PROGRAM

Dr. Catherine G.P. Berdanier is an Assistant Professor and Clyde W. Shuman Jr. and
Nancy Shuman Early Career Professor of Mechanical Engineering at the Pennsylvania
State University and is the Director of the Online MSME Program. She earned her B.S. in
Chemistry from The University of South Dakota, her M.S. in Aeronautical and Astronautical
Engineering and Ph.D. in Engineering Education from Purdue University.

She directs the Engineering Cognitive Research Laboratory (E-CRL), which focuses
attention on graduate-level engineering education and methodological development
within a disciplinary setting. Her research has been published in Journal of Engineering
Education, International Journal of Engineering Education, IEEE Transactions on
Professional Communication, and many other journal and conference venues. She is

a recent winner of an NSF CAREER grant studying master’'s-level departure from the
engineering doctorate.
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2021 Student Advisory Committee Travel Award Winners

Hessein Ali
University of Central Florida

Papa Aye Nyansafo Aye-
Addo
Purdue University

Lakshya Bhatnagar
Purdue University

Simone Braccio
Université Savoie Mont
Blanc

Jaime Aaron Cano
University of Texas at El Paso

Daniel Castillo
Imperial College London

Louis Edward Christensen
The Ohio State University

Eric T DeShong
Pennsylvania State
University

Hossein Ebrahimi
University of Central Florida

Ryan Douglas Edelson
Pennsylvania State
University

Dimitra Eirini Diamantidou
Mdlardalen University (MDH)

Alfredo Fantetti
Imperial College London

Tania Sofia Cacao Ferreira
von Karman Institute/
Universite Catholique de
Louvain

Benjamin Francolini
McGill University

Emmanuel Gabriel-Ohanu
University of Central Florida

Vipul Goyal
University of Central Florida

Shreyas Hegde
Duke University

Richard Lee Hollenbach, Il
Duke University

Kristyn Blake Johnson
West Virginia University

Mohammed Ibrahim Kittur
University of Malaya

Brian Frederick Knisely
Pennsylvania State
University

Amit Kumar
Indian Institute of Technology
Bombay, Mumbai

Austin Carl Matthews
Georgia Institute of
Technology

Andrea Notaristefano
Politecnico di Milano

Antonio Escamilla Perejon
University of Seville

Hien Minh Phan
Univeristy of Oxford

CP Premchand
Indian Institute of Technology
Bombay

Avinash Ambadas Renuke
University of Genova, ltaly

Alessandro Romei
Politecnico di Milano

Alexander J Rusted
The Pennsylvania State
University

Izzet Sahin
Texas A&M University

Jainam Shah
Ahmedabad University

Aravind Chandh
Velayuthapattnam
Shanmugam
Georgia Institute of
Technology

Ajey Singh
IIT Kharagpur

Spencer Jordan Sperling
The Ohio State University

Mohammed Aqgeel Talikoti
Vesvesvaraya Technological
University

Vamsi Krishna Undavalli
Moscow Aviation Institute
(National Research
Univeristy)

Peter Ove Warren
University of Central Florida

Peter Hansen Wilkins
Pennsylvania State
University

2021 Young Engineer Turbo Expo Participation Award Winners

Amrita Basak
Pennsylvania State
University

Eva van Beurden
Cooll Sustainable Energy

Richard Hollenbach
Duke University

Nikola Kafedzhiyski
Siemens Energy AB

Marcel Otto
University of Central Floria

Ajey Singh
Indian Institute of Technology
Kharagpur

Alberto Vannoni
University of Genoa

Solutions BV Amit Kumar
Indian Institute of Technology
Xiao He Bombay
Imperial College
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Peter Warren
University of Central Floria

Tingcheng Wu
Texas A&M University
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STUDENT POSTER PRESENTERS

Zihao Bao, Shenyang
Aerospace University

GT2021-1317: Unsteady Film Cooling
Performance on the High Pressure
Turbine Shroud Under Rotor-Stator
Interaction for an Aero-Engine

Marco Casoni, Universita
Di Padova

GT2021-1300: Transonic
Cascade Optimization Under
Variable Inlet Mach Number

Katerina Chagoya, University
of Central Florida

GT2021-1268: Harvesting Heat From
Safer, Energy-Dense Slow Pyrolant
Mixtures for Future Space Missions

Hyung-Hee Cho, Yonsei Univ

GT2021-1309: Heat Transfer
Enhancement by Additional
Internal Structures at Impingement/
Effusion Cooling

GT20211315: Effects of Extended Holes
on Impingement/Effusion Cooling
With a Hollow Cylinder Structure

GT2021-1320: Maximum Hot Gas
Ingestion Through the Upstream Cavity
of Axial Turbine With Double Rim Seal

GT20211321: Array Impingement/
Effusion Cooling With Additively
Manufactured Lattice Structure

GT2021-1322: Effect of Rotational
Reynolds Number on Upstream
and Downstream Rim Seal
Cavity in 1.5 Stage Turbine

GT2021-1324: Effect of Inner Entrance
Hole Size on Heat Transfer in
Ribbed Leading Edge Channel

Matthew Demond, Georgia
Southern University

GT2021-1313: An Innovative Elasto-
Hydrodynamic Seal Concept for
Supercritical Co, Power Cycles

Antonio Escamilla Perejon,
University of Seville

GT2021-1318: Micro-Gas Turbine
as Chemical Energy Storage

Jack Fergusson,
University of Georgia

GT2021-1319: Auto-Ignition of
High-Pressure Hydrogen on Jet
Engines and Prevention Methods

Angelos Gaitanis, Université
Catholique De Louvain-Institute of
Mechanics, Materials and Civil Eng

GT2021-1311: Towards Real Time
Transient Mgt Performance
Assessment: Effective Prediction
Through Efficient Adaption

of Component Maps

Tim Hertwig, TU Braunschweig
GT2021-1310: Simulation of the

Condensation Phenomena in the
Turbine of a Fuel Cell Turbocharger

Md Abir Hossain, The University
of Texas At El Paso

GT2021-1314: Modeling Spatial
Uncertainty for Creep Resistant Alloy

Marina Kovaleva, Cardiff
University, School Of Engineering

GT2021-1304: The Development and
Testing of an Ammonia/Hydrogen/
methane Combustion System for

a 50kw Micro Gas Turbine
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Patrick Meyer, Technische
Universitét Braunschweig

GT2021-1305: Design of Propellers
for Electric Propulsion Systems

Yuki Mizushima,
Shizuoka University

GT2021-440: A Novel Thickness
Measurement Method of Liquid
Film in Air Flow via Optical-Fiber-
Based Reflective Probe

Norzaima Nordin, UPNM

GT2021-1316: Experimental
Investigation of Savonius Wind Turbine
Blade for Low Wind Speed Region

Catherine Julia Sophie Rau,
Institute of Jet Propulsion
and Turbomachinery
GT2021-1302: Simulation of

the Particle Transport in the
Fan Stage of a Jet Engine

Alberto Terragno,

University of Salento
GT2021-1307: Applying Fuzzy Logic
to the Energy Management of a
Hybrid Electric Rotorcraft for Uam

Antoine Verhaeghe,
University of Mons
GT2021-1303: Towards a Carbon
Clean Micro Gas Turbine: Carbone
Capture Penalty Reduction Using
Exhaust Gas Recirculation

Yaguang Wu, Beihang University

GT2021-1306: Should We Also
Consider Blade-Disk Coupling

and Parameter Correlation When
Designing Underplatform Dampers?

37


https://event.asme.org/Turbo-Expo

THANK YOU

STUDENT POSTER COMPETITION POSTER JUDGES

The ASME IGTI Student Advisory Committee would like to take this
opportunity to thank the Turbo Expo Student Poster Competition Session
Judges for their diligent and meticulous judging efforts.

Marco Astolfi Pete Loftus Ward De Paepe Arnab Roy
Politecnico di Milano Evalu8ion Ltd University of Mons (UMONS) NETL - Leidos
Jeff Defoe Stephen Lynch Marc Polanka David Sanchez
University of Windsor Penn State AFIT University of Seville
Atul Kohli Lorenzo Mazzei Fabrizio Reale Lorenzo Tieghi
Pratt & Whitney Ergon Research CNR - STEMS Sapienza University of Rome

ASME TURBO EXPO 2021

Flownex® provides turbomachinery engineers with an
easy to use, off-the-shelf tool for modelling combustion
chambers, secondary air systems, blade cooling flows,
lubrication systems with oil-air mixtures, as well as
overall cycle integration and operation.

For more information, Visit:
https://flownex.com/industries/gas-turbines/

FLOVWVEX

SIMULATION ENVIRONMENT
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SESSION PARTICIPANT

Online Access to the Final Papers

All Technical Conference registrants are eligible to
receive online access to the final papers. Presentations,
such as panels, posters, tutorials, workshops,

keynote, and plenary sessions that do not have an
accompanying peer reviewed technical paper are
considered to be “Oral Presentation Only” and do not
appear in the online paper site.

Please note that this is NOT the official proceedings
of the Conference, which is published after

the Conference and is also made available

online on the ASME Digital Collection at
asmedigitalcollection.asme.org. As such, papers that
appear in the system may not be cited until after the
official Proceedings have been published.

Registration

As a non-profit organization, ASME requires all
presenters to register for the conference and
pay an appropriate registration fee.

Information
Video on Demand (VOD)

All authors were required to submit a 30-minute presentation
VOD. This VOD will be available on-demand on the virtual event
platform 24 hours per day; seven days per week from June 1
until December 2021.

During the “live” sessions, authors will present in one of the
following methods:

“Live” Deep Dive Talk presentation which will be 20
minutes of a live author presentation (not to be an
exact copy of the video content — the on-demand
video will not be played or available to be played).
Authors must be prepared to present “live”. Ten
minutes will be allotted for question and answer (will
not be recorded). In total there will be 30 minutes

of time allocated per paper (20 minutes of live

talk plus 10 minutes of question and answer).

“Live” Rapid Talk presentations. Eight minutes of “live”
summary of the paper plus two minutes of question and
answer (will not be recorded). The on-demand video will
not be played during the live session presentations.

The Turbo Expo 2021 Virtual Event will be available on-demand
until December 2021.

REEP UP WITH IGTT ON SOCIAL MEDIA

f facebook.com/asmeigti

instagram.com/asmeigti

IN | linkedin.com/groups/4058160

Group

twitter.com/IGTI

linkedin.com/company/asme-in-
ternational-gas-turbine-institute
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ASME IGTI

COMMITTEE OFFICERS

Aireraft Engine
Konstantinos Kyprianidis
Current Chair

Oscar Kogenhop
Current Vice Chair

Ceramics

Rajesh S. Kumar
Current Chair

Prof Martin Bache
Current Vice Chair

Coal, Biomass &
Alternatiove Fuels

Pierre Q. Gauthier
Current Chair

Dr Marina Braun-Unkhoff
Current Vice Chair

Combustion, Fuels
& Emissions

Christian Oliver Paschereit
Current Chair

Rudy Dudebout
Current Vice Chair & Incoming 2021 Chair

Dr. Sebastien Ducruix
Incoming 2021 Vice Chair

Controls, Diagnostics
& Instrumentation
Liang Tang

Current Chair

Igor Loboda

Current Vice Chair

Cycle Innovations
Mario L. Ferrari
Current Chair

Panos Laskaridis
Current Vice Chair & Incoming 2021 Chair

Ward De Paepe
Incoming 2021 Vice Chair

Education
Subith Vasu
Current Chair

loanna Aslanidou
Current Vice Chair

Electric Power
John Giilen
Current Chair

Richard Tomlinson
Current Vice Chair

Fans and Blowers
Dr. Giovanni Delibra
Current Chair

Dr. Zhiping Wang

Current Vice Chair

Heat Transfer
Marc D. Polanka
Current Chair

Atul Kohli

Current Vice Chair

Industrial & Cogeneration
Francesco Melino
Current Chair

Clement Joly
Current Vice Chair & Incoming 2021 Chair

Sergio M. Camporeale
Incoming 2021 Vice Chair
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Manufacturing Materials
& Metallurgy

William David Day

Current Chair

Sascha Gierlings
Current Vice Chair

Marine

Jeffrey S. Patterson
Current Chair

Andy Cullis

Current Vice Chair

Microturbines,
Turbochargers € Small
Turbomachines

Fabrizio Reale

Current Chair

Jose Ramon Serrano
Current Vice Chair & Incoming 2021 Chair

Grant Musgrove
Incoming 2021 Vice Chair

Oil & Gas Applications

Klaus Brun
Current Chair

Mauro Venturini
Current Vice Chair & Incoming 2021 Chair

Jason Wilkes
Incoming 2021 Vice Chair

ORC Power Systems

Marco Astolfi
Current Chair

Michele Fontana
Current Vice Chair
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Steam Turbine
Markus Schatz
Current Chair

Henning Almstedt
Current Vice Chair

Grant Ingram
Incoming 2021 Chair

Kane Chandler
Incoming 2021 Vice Chair

Structures & Dynamics
Michael Gorelik
Current Chair

Thomas Weiss
Current Vice Chair

Solar Turbines
A Caterpillar Company

Student Advisory
Deepanshu Singh
Current Chair

Mavroudis Kavvalos
Current Vice Chair & Incoming 2021 Chair

Supercritical CO,
Grant Musgrove
Current Chair

Nathan Weiland
Current Vice Chair & Incoming 2021 Chair

Timothy Allison
Incoming 2021 Vice Chair

Turbomachinery
Dale Van Zante
Current Chair

Luca Porreca
Current Vice Chair & Incoming 2021 Chair

Dr. Bronwyn Power
Incoming 2021 Vice Chair

Wind Energy
Alessandro Bianchini
Current Chair

Alexandrina Untaroiu
Current Vice Chair

Juan Carlos Juaregui Correa
Incoming 2021 Chair

Giacomo Persico
Incoming 2021 Vice Chair

WWW.SOLARTURBINES.COM

ENGINEERING EXCELLENCE
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Turbo Expo

EXHIBIT ADVISORY
COMMITTEE ROSTER

Mission: To assist in the growth
and expansion of the Turbo Expo
exhibit with continued support to
exhibiting companies and ASME IGTI

expositions staff. Representatives serve
as experts for fielding questions and
providing resources and initiatives for
continued success of the exposition.

Frederic Bouchet
MMP Technology/BINC Industries

5579 Spellmire Dr
West Chester, Ohio 45246 USA

Term: 2020-2024

Kate Guerrina
Concepts NREC

217 Billings Rd
White River, Junction, Vermont 05001 USA

Term: 2020-2024

Kristin Barranger

ASME International Gas Turbine Institute
barrangerk@asme.org

Term: Staff Liaison

Dr. Leonid Moroz
SoftinWay Inc.

15 New England Executive Park
Burlington, Massachusetts 01803 USA

Term: 2018-2021

Dr. Jakob Hermann
IfTA Systems GmbH

Junkersstrasse 8
D-82178 Puchheim, Germany

Term: 2018-2021

If you are interested in joining this committee,
contact Kristin Barranger at /
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Turbo Expo 2021 Committee

POINT CONTACTS AND
VANGUARD CHAIRS

Aircraft Engine

Parthiv Shah, ATA Engineering, Inc.
Konstantinos Kyprianidis, Mdlardalen University
Oscar Kogenhop, NLR

Vassilios Pachidis, Cranfield University

Ceramics and Ceramic Composites

Kumar Rajesh, United Technologies Research Ctr

Coal, Biomass, Hydrogen
& Alternative Fuels

Angela Serra, Baker Hughes
Pierre Gauthier, Siemens Energy
Marina Braun-Unkhoff, German Aerospace Center (DLR)

Combustion, Fuels & Emissions

Gilles Bourque, Siemens Energy Canada Limited
Jacqueline O’Connor, Pennsylvania State University
Adnan Eroglu, Siemens Energy

Christian Oliver Paschereit, Technische Universitct Berlin
Rudy Dudebout, Honeywell

Controls, Diagnostics & Instrumentation

Liang Tang, Pratt & Whitney

Peter Loftus, Evalu8ion Ltd

Igor Loboda, National Polytechnic Inst
Lorenzo Ferrari, University of Pisa - DESTEC
Lubomir Ribarov, Pratt & Whitney

Cycle Innovations

Mario Luigi Ferrari, University of Genoa
Panagiotis Laskaridis, Cranfield University
Ward De Paepe, University of Mons

Cycle Innovations: Energy Storage
Klaus Brun, Elliot Turbines

David Sanchez, University of Seville

Tim Allison, Southwest Research

Education

Subith Vasu, University of Central Florida
loanna Aslanidou, Mdlardalen University

Electric Power

Bin Zhou, FM State Global

John Gulen, Bechtel Infrastructure & Power, Inc.
Thomas Christiansen, Strategic Power Systems Inc
Rick Tomlinson, Chevron

Fans and Blowers

Giovanni Delibra, Sapienza University of Rome
Zhiping Wang, Morrison Products Inc

Johan Van der Spuy, Stellenbosch University
Alessandro Corsini, Sapienza University of Rome
Chunill Hah, NASA Glen Research Center

Heat Transfer: Combustors

Steve Burd, Pratt & Whitney
Steve Lynch, The Pennsylvania State University
Eric J. Ruggiero, GE Aviation

Heat Transfer: Film Cooling
Lamyaa El-Gabry, Princeton University

Jay Rutledge, University of Texas

Eric J. Ruggiero, GE Aviation
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Heat Transfer: General Interest

Riccardo Da Soghe, Baker Hughes
Alexander Mirzamoghadam, Northrop Grumman
Eric J. Ruggiero, GE Aviation

Heat Transfer: Internal Air Systems

Axel Glahn, Pratt & Whitney
Peter Smout, Rolls Royce
Eric J. Ruggiero, GE Aviation

Heat Transfer: Internal Cooling

Lesley Wright, Texas A&M University
Harika Kahveci, Middle East Technical University
Eric J. Ruggiero, GE Aviation

Heat Transfer: Tutorials

Andrew Nix, West Virginia University
Eric J. Ruggiero, GE Aviation

Pioneering
high-performance
driveline solutions

—

Torquemeters

Industrial & Cogeneration

Francesco Melino, University of Bologna
Clement Joly, SoftinWay, Inc

Sergio Camporeale, Politecnico di Bari
Lisa Branchini, University of Bologna

Manufacturing Materials & Metallurgy

William David Day, W. David Day Inc

Sascha Gierlings, Fraunhofer-Institute
for Production Technology

Marine

Jeffrey Patterson, NAVSEA
Andy Cullis, Woodward

Microturbines, Turbochargers &
Small Turbomachines Microturbines
& Small Turbomachines

Fabrizio Reale, Istituto Motori, CNR

José Ramon Serrano Cruz, Universitat
Politécnica De Valencia

Torquemeters

-

Testrigs

Permanent-magnet motors

Drivelines

torquemeters.com
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Oil & Gas Applications

Klaus Brun, Elliott Group
Mauro Venturini, Universitd degli Studi di Ferrara

Steam Turbine
Henning Almstedt, Siemens AG
Grant Ingram, GE Power

Kane Chandler, GE Power

Structures and Dynamics:
Aerodynamics Excitation & Damping
S. Stapelfeldt, Imperial College London Chair

Mateusz Golebiowski, GE

Thomas Weiss, Rolls Royce
Michael Gorelik, FAA

Structures and Dynamics:
Bearing & Seal Dynamics
Adolfo Delgado, Texas A&M

Mateusz Golebiowski, GE

Thomas Weiss, Rolls Royce
Michael Gorelik, FAA

Structures and Dynamics: Emerging
Methods in Design & Eng.

Partha Das, Honeywell International, Inc.
Mateusz Golebiowski, GE

Thomas Weiss, Rolls Royce

Michael Gorelik, FAA

Structures and Dynamics: Fatigue,
Fracture & Life Prediction

A. Ramaglia, Ansaldo
Mateusz Golebiowski, GE
Thomas Weiss, Rolls Royce
Michael Gorelik, FAA

Structures and Dynamics:
Probabilistic Methods

Liping Wing, GE Corp Research
Mateusz Golebiowski, GE
Thomas Weiss, Rolls Royce
Michael Gorelik, FAA

Structures and Dynamics:
Rotordynamics

Ted Brockett, Honeywell
Mateusz Golebiowski, GE
Thomas Weiss, Rolls Royce
Michael Gorelik, FAA

Structures and Dynamics: Structural
Mechanics & Vibration

Mateusz Golebiowski, GE

Thomas Weiss, Rolls Royce

Michael Gorelik, FAA

Azzedine Dadouche, National Research Council Canada

Student Advisory

Deepanshu Singh, University of Oxford

Mavroudis Kavvalos, Mdlardalen University

Shawn Siroka, Penn State University

Manas Payyappalli, Indian Institute of Technology Bombay

Student Poster

Deepanshu Singh, University of Oxford

Mavroudis Kavvalos, Mdlardalen University

Shawn Siroka, Penn State University

Manas Payyappalli, Indian Institute of Technology Bombay

Supercritical CO,

Grant Musgrove, Southwest Research Institute
David Sanchez, AICIA

Turbomachinery: Azxial Flow Fan
& Compressor Aerodynamics
Bronwyn Power, Pratt & Whitney

Turbomachinery: Axial Flow
Turbine Aerodynamics
Emil Gottlich, Graz University of Technology

Turbomachinery: Deposition,
Erosion, Fouling, and Icing
Jeffrey Bons, Ohio State University

Turbomachinery: Design Methods &
CFD Modeling for Turbomachinery

Mahmoud L. Mansour, Honeywell International Inc
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Turbomachinery: Ducts, Noise
& Component Interactions
Jeff Defoe, University of Windsor

Turbomachinery: Multidisciplinary
Design Approaches, Optimization,
and Uncertainty Quantification

Ingrid Lepot, Cenaero

Turbomachinery: Radial
Turbomachinery Aerodynamics
Hamid Hazby, Mercedes AMG High Performance Powertrains

WHERE ENGINEERING MEETS TOMORROW

Simcenter

Turbomachinery: Turbomachinery
General Interest
Luca Porreca, MAN Energy Solutions Schweiz AG

Turbomachinery: Tutorials

Andreas Peters, GE Aviation

Turbomachinery: Unsteady
Flows in Turbomachinery

Natalie Smith, Southwest Research Institute

Wind Energy

Alessandro Bianchini, University of Florence
Alexandrina Untaroiu, Virginia Tech

How do you thrive in a changing market? Simcenter gives you the power
to accurately predict performance and rapidly explore design alternatives.
From design start to first fire through to field operations, find out how
our solutions can support you at every stage of your digital journey.

siemens.com/simcenter

SIEMENS
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»

REGISTRATION
INFORMATION

Be sure to register for ASME Turbo Expo as
soon as possible to avoid delays in accessing
the virtual event platform as well as access
to the online paper site. Continue reading to
see the full details on rates and benefits.
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Conference Proceedings
Printed volumes of the official
Conference Proceedings may be
ordered after the Conference by emailing

customercare@asme.org or by calling
1-800-THE-ASME. All ASME Conference

T echm'cal Conférence RegiStTation Proceedings are submitted for indexing
to the Engineering index, which publishes
« Access to every session in the Technical Conference COMPENDEX, SCOPUS, and a host of other
. Online access to the Turbo Expo 2021 Final Papers indexing databases. Proceedings are also
. Professional Development Hours (PDHs) Certificate submitted to ISl for indexing in the Thomson

Reuters Conference Proceedings Citation

« Admission to the following networking events: .
Index. Only presented papers are submitted.

«  Welcome & Keynote (June 7)

« Tuesday Plenary Panel: Opening up the Design Space to
Afford Efficient Gas Turbines Using H2 and Biofuels (June 8)

«  Wednesday Plenary Panel: Opening up the Design Space FreeASMEMembersth
Through Computations and Machine Learning (June 9) Non-member registration categories, without a

« Thursday Plenary Panel: Engineering in 2030 — discount applied, are eligible to receive a one-
How Must Our Educational Programs Change to year complimentary ASME Membership.

Better Equip the Needed Workforce (June 10)
« Exhibition (June 7 = 11)

Technical Papers

The collection of the technical papers accepted for presentation and publication are posted online. Presentations, such
as panels or posters that do not have an accompanying paper are considered to be “Oral Presentation Only” and do not
appear in the system. Please note that this is NOT the official proceedings of the Conference, which is published after the
Conference and is also made available online on the ASME Digital Collection at . As such,
papers that appear in the system may not be cited until after the official Proceedings have been published.

The Next Generation of Data Acquisition and Analysis

—>| LOCATE %:é}- CONFIGURE QO RECORD 1“. ANALYZE

Utilize Network disco'v‘er}ar technoio.g)f to easily
locate, configure, record and analyze data
streams from a variety of hardware

simultaneously. Acquire Time-synchronized
data from a network of digitizers, regardless of
sample rate or sensor type. Work with hardware
from industry-leading brands Datatel, National

Instruments, VTI Ins trumer‘-ts’/ﬁmetel- Prime
Photonics and Scanivalve.

=™
v‘APFX.ME'EE AE
l@ APEX ENVIROMMENT

https://apexturbine.com/nextgendaq/
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TUTORIALS OF BASICS
& JOINT SESSIONS

A Tutorial of Basics covers a basic topic within the coverage area of a committee. The goal of a tutorial of basics is to present
an 'Introduction to a track, allowing a typical turbo expo attendee to understand the basics in that particular area. Dates and

times listed are in the Eastern Time Zone.

Tutorials of Basics

01 Aircraft Engine

Friday, June 11 9:45 - 11:15 am

* 01-09, Basics of Turboshaft Engine
Cycle Design and Optimization

Presented by: Taylan Ercan, Middle
East Technical University

03 Coal, Biomass, Hydrogen
and Alternative Fuels

Thursday, June 10 4:00 - 5:30 pm

03-06, Life Cycle Assessment
Basics and Application to Optimize
the Environmental Sustainability

of Gas Turbines During New
Product Development

Presented by: Angela
Serra, Baker Hughes

04 Combustion, Fuels
& Emissions

Monday, June 7 9:45 - 11:15 am

* 04-00, Combustion Dynamics Tutorial

Presented by: Jacqueline O'connor,
Pennsylvania State University

06 Cycle Innovations

Thursday, June 10 2:15 - 3:45 pm

* 06-05, Power Plant State of
the Art Solutions for Enhanced
Flexibility and Energy Storage

Presented by: Alberto Traverso,
University Of Genova

07 Cycle Innovations
- Energy Storage

Tuesday, June 8 4:00 - 5:30 pm

* 07-02, Hydrogen for Power
and Energy Storage

Presented by: Stefan Cich,
Southwest Research Institute

Wednesday, June 9 4:00 - 5:30 pm

*07-03, Overview of Grid-Scale Energy
Storage Systems and Technologies

Presented by: Timothy Allison,
Southwest Research Institute

10 Fans and Blowers

Thursday, June 10 9:45 - 11:15 am

*10-04, Artificial Neural Networks: From
Basics to Turbomachinery Applications

Presented by: Lorenzo Tieghi,
Sapienza University of Rome

16 Heat Transfer: Tutorials

Wednesday, June 9 2:15 - 3:45 pm

*16-01, Secondary Flow and End-
wall Losses in Turbine Passages

Presented by: Om Sharma, Raytheon
Technologies Research Center

17 Industrial & Cogeneration

Wednesday, June 9 9:45 - 11:15 am

*17-03, Combustion and
Emissions Tutorial

Presented by: Mike Klassen,

Combustion Science & Engineering, Inc.

* This tutorial will NOT have a video on demand (VOD). This is a "live" tutorial presentation.
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18 Manufacturing
Materials & Metallurgy

Wednesday, June 9 12:15 - 1:45 pm

*18-08, Metallurgy for the
Non-Metallurgist

Presented by: Paul Lowden,
Liburdi Engineering Ltd

Thursday, June 10 12:15 - 1:45 pm

*18-09, Materials Selection
for Turbomachinery in Oil
and Gas Applications

Presented by: Derrick
Bauer, Elliott Company

21 Oil & Gas

Tuesday, June 8 2:15 - 3:45 pm

* 21-05, Wet Gas Compression
Considerations

Presented by: Griffin Beck,
Southwest Research Institute

Thursday, June 11 2:15 - 3:45 pm

* 21-06, Oil and Gas Applications
for Turbomachinery

Presented by: Rainer
Kurz, Solar Turbines

28 Structures & Dynamics

Monday, June 7 2:15 - 3:45 pm
* 28-03, Probabilistic Methods
Presented by: Gavin Jones, SmartUQ

33 Supercritical CO,

Monday, June 7 4:00 - 5:30 pm

* 33-18, Heat Exchangers
for Supercritical CO, Power
Cycle Applications

Presented by: Michael Marshall,
Southwest Research Institute

Tuesday, June 8 9:45 - 11:15 am

* 33-14, Materials for Supercritical
Carbon Dioxide Applications

Presented by: Henry Saari,
Carleton University

Foint Sesstons

Wednesday, June 9 2:15 — 3:45 pm

04-20, Combustor Wall Cooling: A Joint Session
between the Combustion, Fuels & Emissions

and the Heat Transfer Committee

Friday, June 11 2:15 — 3:45 pm

05-03, Topics in Instrumentation: A Joint Session
between the Aircraft Engine Committee and the
Controls, Diagnostics & Instrumentation Committee

42 Turbomachinery Tutorials

Monday, June 7 12:15 - 1:45 pm

42-01, Introduction to Cycle
Design of Conventional and
Hybrid-Electric Aero Engines

Presented by: Pieter
Dermont, Modelon Inc.

44 Wind Energy

Wednesday, June 9 4:00 - 5:30 pm

*44-02, Recent Developments in Wind
Turbine Technology and Research

Presented by: Alessandro Bianchini,
Universita degli Studi di Firenze

* This tutorial will NOT have a video on demand (VOD). This is a "live" tutorial presentation.
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SCHEDULE AT A GLANCE

Times listed are in Eastern Time

JUNE 7 JUNE 8 JUNE 9 JUNE 10
Monday Tuesday Wednesday Thursday
Welcome & Keynote Plenary: Opening up the | Plenary: Opening up Plenary: Engineering in
8:00 - 9:30am Design Space to Afford | the Design Space 2030 — How Must Our
Efficient Gas Turbines Through Computations | Educational Programs
Using H, and Biofuels and Machine Learning Change to Better Equip
8:00 - 9:00am 8:00 - 9:00am the Needed Workforce
Awards Awards 8:00 - 9:00am
9:00 - 9:30am 9:00 - 9:30am Awards
9:00 - 9:30am

Break — Visit th

e Exhibits, Sponsors, Student Posters, Create your ow

Live 5-Paper Session
2-Deep Dive Talks

9:45 —10:45am
3-Rapid Talks
10:45 - 11:15am

Live 5-Paper Session
2-Deep Dive Talks

9:45 —10:45am
3-Rapid Talks
10:45 - 11:15am

Live 5-Paper Session
2-Deep Dive Talks

9:45 —10:45am
3-Rapid Talks
10:45 - 11:15am

Live 5-Paper Session
2-Deep Dive Talks

9:45 —10:45am
3-Rapid Talks
10:45 - 11:15am

Lunch, Dinner, Midnight
Snack, Student Posters,
Visit Exhibit & Sponsors,
or Create your own

Roundtable Discussions

11:15am — 12:15pm

Women in Engineering
Networking Event

11:30am — 12:00pm

Lunch, Dinner, Midnight
Snack, Student Posters,
Visit Exhibit & Sponsors,
or Create your own

Roundtable Discussions

11:15am — 12:15pm

JUNE 11
Friday
Scholar Lecture

by Dr. Zoltan S
Spakovszky, MIT

8:00 - 9:00am
Awards

9:00 - 9:15am

See YOU in 2022!
9:15 - 9:30am

n Roundtable Discussions: 9:30 — 9:45 am

Live 5-Paper Session
2-Deep Dive Talks

9:45 —10:45am
3-Rapid Talks
10:45 - 11:15am

Lunch, Dinner, Midnight Snack, Student
Posters, Visit Exhibit & Sponsors, or Create

your own Roundtable Discussions

11:15am — 12:15pm

Live 5-Paper Session
2-Deep Dive Talks

12:15 = 1:15pm
3-Rapid Talks
115 - 1:45pm

Live 5-Paper Session
2-Deep Dive Talks

1215 = 1:15pm
3-Rapid Talks
115 — 1:45pm

Live 5-Paper Session
2-Deep Dive Talks

12:15 = 1:15pm
3-Rapid Talks
115 - 1:45pm

Live 5-Paper Session
2-Deep Dive Talks

12:15 = 1:15pm
3-Rapid Talks
115 — 1:45pm

Live 5-Paper Session
2-Deep Dive Talks

1215 = 1:15pm
3-Rapid Talks
115 — 1:45pm

Break — Visit the Exhibits, Sponsors, Student Posters, Create your own Roundtable Discussions: 1:45 — 2:15 pm

Live 5-Paper Session
2-Deep Dive Talks

2:15 - 3:15pm
3-Rapid Talks
3115 — 3:45pm

Live 5-Paper Session
2-Deep Dive Talks

2:15 - 3:15pm
3-Rapid Talks
3115 — 3:45pm

Live 5-Paper Session
2-Deep Dive Talks

215 - 3:15pm
3-Rapid Talks
3115 — 3:45pm

Live 5-Paper Session
2-Deep Dive Talks

2:15 = 3:15pm
3-Rapid Talks
315 - 3:45pm

Break — Visit th

e Exhibits, Sponsors, Student Posters, Create your ow

Live 5-Paper Session
2-Deep Dive Talks

Live 5-Paper Session
2-Deep Dive Talks

Live 5-Paper Session
2-Deep Dive Talks

Live 5-Paper Session
2-Deep Dive Talks

4:00 — 5:00pm 4:00 — 5:00pm 4:00 — 5:00pm 4.00 — 5:00pm
3-Rapid Talks 3-Rapid Talks 3-Rapid Talks 3-Rapid Talks
5:00 — 5:30pm 5:00 — 5:30pm 5:00 — 5:30pm 5:00 — 5:30pm
SCHEDULE SUBJECT
HOME ASME Turbo Expo / Click here to visit us online

Live 5-Paper Session
2-Deep Dive Talks

2:15 - 3:15pm
3-Rapid Talks
3:15 — 3:45pm

n Roundtable Discussions: 3:45 — 4:00 pm

Live 5-Paper Session
2-Deep Dive Talks

4:00 — 5:00pm
3-Rapid Talks
5:00 — 5:30pm
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Turbo Expo 2021

SESSION SCHEDULE

Session ID Key

The session ID is comprised of the track number and session
number from the conference webtool.

«  Consult pages XXX — XXX for the detailed
technical conference schedule.

- All Tutorials of Basics sessions are listed on page XXX.
« All sessions are conducted in the English language.

Technical Sessions

These sessions are comprised of papers that have
undergone a strict peer review process.

A complete solution for Turbomachinery
from the Leader in Capacitive Technology

Capacitive sensors
for low & high temperature applications

Low temperature

Dedicated software
for real-time tip-clearance
& vibration measurements

Integrated system
for testing & monitoring

High temperature Axial displacement

Tutorial Sessions

A Tutorial of Basics session covers a basic topic within the
coverage area of a committee. The goal of a tutorial of
basics is to present an 'Introduction to a track, allowing a
typical turbo expo attendee to understand the basics in that
particular area.

Panel Sessions

These are discussions organized by committee chairs/track
chairs made up of industry leaders that focus on a subject.

FOGALE turbo @

Blade Clearance & Vibration Measurements

Proprietary Sensors, Electronics and Analysis
Software

Comprehensive sensor range for temperatures
up to 1400°C (2552°F)

Blade and shaft monitoring for Aeroengines
and Powergen

Test bench and on-site continuous operation
Static & Dynamic measurements

Worldwide customer base including the top
manufacturers

FOGALE turbo @ https://www.fogale.com/turbomachinery/ ® +33 (0)466 620 555 ® info@fogale.com
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Turbo Expo 2021

SESSION SCHEDULE

The following VODs are not available on the virtual event platform.
The authors will be available during the “live” session.

(Continued)

Paper No.

Paper Title

GT2021-59470

Gt36 Turbine Development And
Full-Scale Validation

GT2021-59457

Turn-Down Capability Of Ansaldo Energia’s Gt26

GT2021-59042

Gt26 2006 Turbine Stage 1Blade
Reconditioning Development And
Qualification At Ansaldo Repair Centre

GT2021-59546

Design And Validation Of A Novel
Turbogenerator’s Robotized Inspection System

GT2021-59074

Center Body Burner For Sequential Combustion:
Superior Performance At Lower Emissions

GT2021-58903

Delay Identification In Thermoacoustics

GT2021-58650

Hydrogen Blending Into Ansaldo Energia
Ae94.3a Gas Turbine: High Pressure Tests, Field
Experience And Modelling Considerations

GT2021-59063

Modelling Of Turbulent Premixed Ch4/
H2/Air Flames Including The Influence
Of Stretch And Heat Losses

GT2021-59163

Experimental Investigations Into The Effect
Of Surface Roughness And Contact Force On
Leakage Between Two Rigid Metallic Surfaces

HOME

Session Title

09-02: Gas Turbine
and Power Plant

09-02: Gas Turbine
and Power Plant

18-04 Repair and Welding

05-01 Topics in Control
& Automation

04-15 Dry Low-NOx Combustor
Development and Emissions

04-09 Combustion Dynamics:
Low-Order Modelling

04-19 Novel Combustion
Concepts

04-13 Combustion Modelling |

14-03 Rotating Cavities
and Rim Seals

ASME Turbo Expo / Click here to visit us online

Date & Time

June 8
2:15 - 3:45 pm

June 8
2:15 - 3:45 pm

June 8
4:00 - 5:30 pm

June 9
2:15 - 3:45 pm

June 9
4:00 - 5:30 pm

June 10
2:15 - 3:45 pm

June 11
12:15 - 1:45 pm

June
9:45 - 11115 am

June 1
9:45 - 11115 am
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Turbo Expo Technical Conference Program Information

Sessions are detailed vertically. The top rows contain general information, and the bottom rows list the organizer
and paper details. The name of the presenting author is_underlined. Presentation start times are noted to the left.
Deep Dive presentations are 30 minutes. Rapid Talk presentations are for 10 minutes.

Column Detail

COMMITTEE NAME

Session Title

Session Type ¢ Session ID

Example

HEAT TRANSFER: COMBUSTORS

Combustor Heat Transfer
and Effusion Cooling

Technical Session « 11-01

Session Chair, Affiliation
Session Co-Chair, Affiliation

ASME Paper Number Pres Type
Paper Title

FirstAuthor Name' SecondAuthor Name?
ThirdAuthor Name!

1. First Affiliation; 2. Second Affiliation

Presentation Time

9:45

10:45

10:45

Session Organizer: Nagaraja Rudrapatna,
Honeywell

Session Co-Chairs: Steven Burd, Pratt &
Whitney; David Flodman, Mitsubishi Heavy
Industries America; Andrew Nix, West Virginia
University

GT2021:59687 Deep Dive
High-resolution Thermal Profiling of a
Combustor in a Non-dedicated Test Using
Thermal History Coatings

David Peral' Solon Karagiannopoulos' Christoph
Benninghoven? David KluB? Silvia Araguas-
Rodriguez' Ahmed Zaid' Robert Krewinkel? Jorg
Feist!

1. Sensor Coating Systems Ltd, United Kingdom;
2. MAN Energy Solutions SE, Germany

GT2021:59217 Deep Dive
Analysis of Swirl Number Effects on Effusion
Flow Behaviour Using Time Resolved PIV
Tommaso Lenzi, Alessio Picchi, Antonio Andreini,
Bruno Facchini

University of Florence, Italy

GT2021:59384 Rapid Talk
Reduced-order Models for Effusion Modeling
in Gas Turbine Combustors

Simone Paccati, Lorenzo Mazzei, Bruno Facchini,
Antonio Andreini

University of Florence, Italy

ASME Turbo Expo / Click here to visit us online
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MONDAY JUNE 7 08:00 AM - 09:30 AM

KEYNOTE & PLENARIES

Keynote: Sustainable Energy - Accelerating the Transition by Advancing Turbine Technology

Plenary Session «46-01

Sustainable Energy - Accelerating the Transition by Advancing Turbine Technology
Dr. Michael E. Webber
Chief Science and Technology Officer, ENGIE
[=}
i
0
[=}
X
0
[=}
Q
-]
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9:45

10:15

10:45

10:55

11:15

HOME

MONDAY JUNE 7

AIRCRAFT ENGINE

Advanced Future Engine
Technologies (Combines
Combustion and Emissions, Novel
Concepts, and Hybrid Aero Engines)

Technical Session « 01-01

Session Organizer: Antonio Ficarella, University
of Salento

Session Co-Chairs: Stefan Bretschneider,

MTU Aero Engines North America Inc.; Jacopo
Tacconi, Rolls-Royce plc; Andrew Nix, West
Virginia University

COAL, BIOMASS, HYDROGEN
AND ALTERNATIVE FUELS

Hydrogen

Technical Session « 03-02

Session Organizer: Angela Serra, Baker Hughes
- Nuovo Pignone

Session Co-Organizer: Marina Braun-Unkhoff,
Institute of Combustion Technology

09:45 AM -11:15 AM

COMBUSTION, FUELS
AND EMISSIONS

CFE Tutorial of Basics

Tutorial Session « 04-00

Session Organizer: Jacqueline O’°Connor,
Pennsylvania State University

Session Co-Organizer: Timothy Lieuwen,
Georgia Institute of Technology

GT2021:59526 Deep Dive
On the Use of an Inflatable Rubber Lip to
Improve Reverse Thrust Flow Fieldina
Variable Pitch Fan

David John Rajendran, Vassilios Pachidis
Cranfield University, United Kingdom

GT2021:59842 Deep Dive
Numerical Investigation of Potential Cause of
Instabilities in a Hydrogen Micromix Injector
Array

Xiaoxiao Sun' David Abbott! Abhay Vir Singh'
Pierre Gauthier? Bobby Sethi'

1. Cranfield University, United Kingdom;

2. Siemens Energy, Canada

GT2021:59500 Deep Dive
On the Shaft Speed Selection of Parallel
Hybrid Aero Engines

Michael Sielemann' Jesse Gohl? Xin Zhao®
Konstantinos Kyprianidis* Giorgio Valente®
Sharmila Sumsurooah®

1. Modelon, Germany; 2. Modelon, USA;

3. Chalmers University of Technology, Sweden;
4. Mélardalen University, Sweden; 5. Romax
Technology, Hexagon Manufacturing Intelligence,
United Kingdom; 6. University of Nottingham,
United Kingdom

GT2021:59777 Deep Dive
Prediction of Pressure Rise in a Gas Turbine
Exhaust Duct Under Flameout Scenarios
While Operating on Hydrogen and Natural Gas
Blends

Priyank Saxena' Orlando Ugarte-Aimeyda?
Suresh Menon? Wayne Rattigan® Paul
Winstanley* Michel Akiki® Terry R. Tarver®

1. Solar Turbines, Caterpillar, USA; 2. Georgia
Institute of Technology, USA; 3. Health and
Safety Laboratory, United Kingdom; 4. Energy
Technologies Institute, United Kingdom:; 5. Solar
Turbines Inc., USA

GT2021:58751 Rapid Talk
Provision of Rotating Spindle in Simplex
Atomizer to Improve Spray Atomization.
Kushal Ghate

Indlian Institute of Technology, Madras, India

GT2021:58870 Rapid Talk
Laminar Flame Speed Measurements of
Hydrogen/natural Gas Mixtures for Gas
Turbine Applications

Gihun Kim, Subith Vasu, Ritesh Ghorpade
University of Central Florida, USA

GT2021:58658 Rapid Talk
Influence of Atomization Characteristics

on Lean Blow-out Limits in a Gas Turbine
Combustor

Xiwei Wang, Yong Huang, Lei Sun, Donghui
Wang, Yunfeng Liu

Beihang University, China

GT2021:59844 Rapid Talk
Thermoacoustic Behaviour of a Hydrogen
Micromix Aviation Gas Turbine Combustor
Under Typical Flight Conditions

David Abbott! Giannotta Alessandro’ Xiaoxiao
Sun' Pierre Gauthier? Bobby Sethi!

1. Cranfield University, United Kingdom;

2. Siemens Energy, Canada

GT2021:58945 Rapid Talk
Multi-Objective Optimization of Aero Engine
Combustor Adopting an Integrated Procedure
for Aero-thermal Preliminary Design

Carlo Alberto Elmi' Hauke Reese? Ignazio Vitale®
Antonio Andreini’

1. University of Florence, Italy; 2. Ansys Germany,
Germany; 3. AvioAero - a GE Aviation Business,
Italy

GT2021:63922

Combustion Dynamics Tutorial
Jacqueline O’Connor' Timothy Lieuwen?
1. Pennsylvania State University, USA; 2. Georgia
Institute of Technology, USA

Tutorial

** This tutorial will NOT have a video on demand
(VOD). This tutorial will be held “live”.

J O =« C =

ASME Turbo Expo / Click here to visit us online

56


https://event.asme.org/Turbo-Expo

MONDAY JUNE 7

COMBUSTION, FUELS
AND EMISSIONS

Ignition

Technical Session « 04-03

Session Organizer: Ponnuthurai
Gokulakrishnan, LPP Combustion LLC

HEAT TRANSFER: COMBUSTORS

Combustor Heat Transfer
and Effusion Cooling

Technical Session « 11-01

Session Organizer: Nagaraja Rudrapatna,
Honeywell

Session Co-Chairs: Steven Burd, Pratt &
Whitney; David Flodman, Mitsubishi Heavy
Industries America; Andrew Nix, West Virginia
University

09:45 AM -11:15 AM

INDUSTRIAL AND
COGENERATION

Energy Systemsl|

Technical Session « 17-01

Session Organizer: Clement Joly, Softinway, Inc

GT2021:59380 Deep Dive
LES Based CFD Investigation of the Ignition
ProcessinaLean Spray Burner

Antonio Andreini, Matteo Amerighi, Lorenzo

GT2021:59687 Deep Dive
High-resolution Thermal Profiling of a
Combustor in a Non-dedicated Test Using
Thermal History Coatings

GT2021:59218 Deep Dive
Optimal Design of Renewable Hydrogen
Production for Gas Turbine Test Facilities

Maria Alessandra Ancona, Michele Bianchi, Lisa

3 Palanti, Bruno Facchini David Peral' Solon Karagiannopoulos' Christoph | Branchini, Andrea De Pascale, Federico Ferrari,
Pl University of Florence, Italy Benninghoven? David KluB? Silvia Araguas- Francesco Melino, Antonio Peretto
Rodriguez' Ahmed Zaid' Robert Krewinkel2 Jérg | University of Bologna, Italy
Feist!
1. Sensor Coating Systems Ltd, United Kingdom;
2. MAN Energy Solutions SE, Germany
GT2021:58770 Deep Dive | GT2021:59217 Deep Dive | GT2021:58560 Deep Dive
A Computationally Efficient Method That Analysis of Swirl Number Effects on Effusion Evaluation of Performance Gain by Interstage
Predicts Light-around for Both Gas- and Flow Behaviour Using Time Resolved PIV Injection in a Four-stage Axial Compressor
8 Liquid-fueled Combustion Tommaso Lenzi, Alessio Picchi, Antonio Andreini, | Tobias Doerr, Sebastian Schuster, Dieter Brillert
=N Elen Meeks, Chitralkumar Naik, Giuliana Litrico, Bruno Facchini University Duisburg-Essen, Germany
Samir Rida University of Florence, Italy
Ansys, Inc., USA
GT2021:58699 Rapid Talk | GT2021:59384 Rapid Talk | GT2021:58718 Rapid Talk
Spark Ignition of SPP Injector Under Sub- Reduced-order Models for Effusion Modeling | Impact on Cycle Efficiency of Small Combined
atmospheric Conditions in Gas Turbine Combustors Heat and Power Plants From Increasing
C Qianpeng Zhao, Yong Mu, Jinhu Yang, Yulan Simone Paccati, Lorenzo Mazzei, Bruno Facchini, | Firing Temperature Enabled by Additive
IS8l Wang, Gang Xu Antonio Andreini Manufacturing of Turbine Blades and Vanes
Ml /nstitute of Engineering Thermophysics, Chinese | University of Florence, Italy Selcuk Can Uysal' James Black? Douglas Straub?
Academy of Sciences, China 1. KeyLogic Systems Inc., USA; 2. National Energy
Technology Laboratory, USA
GT2021:60097 Rapid Talk | GT2021:59312 Rapid Talk | GT2021:59778 Rapid Talk
A Comprehensive Model for Cetane Number Effect of Spanwise Hole to Hole Spacing on Associated Gas Utilization Using a Reheat
Prediction Using Machine Learning Overall Cooling Effectiveness of Effusion Gas Turbine - Part 1: The Impact of Engine
Abdul Gani Abdul Jameel Cooled Combustor Liners for a Swirl Degradation on the Optimized Power, Energy,
King Fahd University of Petroleum and Minerals, | Stabilized Can Combustor and Revenue From Sold Electricity
W Saudi Arabia Shoaib Ahmed' Benjamin Wahls' Srinath Ekkad! | Mafel Obhuo' Dodeye Igbong? Duabari Aziaka®
g Hanijie Lee? Yin-Hsiang Ho? Ibirabo Obhuo*
- 1. North Carolina State University, USA; 2. Solar 1. Nigeria Maritime University, Nigeria;
Turbines, USA 2. Cross River University of Technology, Nigeria;
3. Cranfield University, United Kingdom;
4. Quaternary International Company, Warri,
Nigeria, Nigeria
GT2021:60319 Rapid Talk | GT2021:59429 Rapid Talk | GT2021:60264 Rapid Talk
Combustion and Oxidation of Lube Oils at Gas | Influence of Opposing Dilution Jets on Unlocking the Green Economy for
Turbine Conditions: Experimental Methods Effusion Cooling Aeroderivative Gas Turbines
3 Eric Petersen, Olivier Mathieu, James Thomas, M. Riley Creer' Karen A. Thole? Nicholas Corbett! Michel Hoode? Kathleen
s Sean Cooper, David Teitge, Raquel Juarez, Nobel | 1. Solar Turbines, USA; 2. The Pennsylvania State | Bohan2 Simon Batt'
Gutierrez, Chad Mashuga University, USA 1. Industrial Turbine Company (UK) Limited,
Texas A&M University, USA United Kingdom; 2. Siemens Energy Canada
Limited, Canada
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STEAM TURBINE

Mechanical Aspects

Technical Session « 23-04

Session Organizer: Christian Siewert, Siemens

STRUCTURES AND DYNAMICS:
AERODYNAMICS EXCITATION AND
DAMPING

Aerodynamic Forcing

Technical Session « 24-01

Session Organizer: Patrick Buchwald, University

09:45 AM -11:15 AM

TURBOMACHINERY: DUCTS,
NOISE AND COMPONENT
INTERACTIONS

Technical Session » 38-01

Session Organizer: Trevor Wood, GE

Energy of Stuttgart Session Co-Organizer: Rick Dehner, Ohio State
Session Co-Chairs: Christian Kontermann, Session Co-Organizer: Toshinori Watanabe, University

Technical University of Darmstadt; Thomas The University of Tokyo

Mayer, ZHAW - Zurich University of Applied

Sciences; Vamadevan Gowreesan, Sulzer

GT2021:60355 Deep Dive | GT2021:59149 Deep Dive | GT2021:58739 Deep Dive

Fast Reconstruction Method of the Stress
Field for the Steam Turbine Rotor Based on
Deep Fully Convolutional Network

Ding Guo' Di Zhang' Yonghui Xie? Tianyuan Liu3

Forced Response Excitation Due to the Stator
Vanes of Two and Three Compressor Stages
Away

Toshimasa Miura, Naoto Sakai, Naoki Kanazawa,

Noise Reduction Analysis of Electronic Device
Cooling Fan with Duct and Its Application
Under Variable Working Conditions

Zonghan Sun' Jie Tian? Grzegorz Liskiewicz®

3 1. MOE Key Laboratory of Thermo-Fluid Science | Kentaro Nakayama Zhaohui Du? Hua Ouyang?

"8 and Engineering, Xi'an Jiaotong University, Kawasaki Heavy Industries, Ltd., Japan 1. Shanghai Jiao Tong University, China; 2. School
China; 2. Shaanxi Engineering Laboratory of of Mechanical Engineering, Shanghai Jiao Tong
Turbomachinery and Power Equipment, School University, China; 3. Institute of Turbomachinery,
of Energy and Power Engineering, Xi'an Jiaotong £6dz University of Technology, Poland
University, China; 3. School of Energy and Power
Engineering, China
GT2021:59242 Deep Dive | GT2021:58846 Deep Dive | GT2021:58929 Deep Dive
Thrust Force Measurements in an Axial Steam | Effective Clearance and Differential Gapping Investigation on Mode Characteristics of

(Wl Turbine Test Rig: Effect of Disk Balance Holes | Impact on Seal Flutter Modelling and Rotating Instability and Rotating Stall in an

=l Diganta Narzary, David Stasenko, Nikhil Rao Validation Axial Compressor
Elliott Group, Ebara Corp., USA Rogue Corral, Michele Greco, Almudena Vega Zeyuan Yang, Yadongw Wu, Hua Ouyang

Universidad Politécnica de Madrid, Spain Shanghai Jiao Tong University, China
GT2021:59234 Rapid Talk | GT2021:60346 Rapid Talk | GT2021:59214 Rapid Talk
Assessment of Rotor Stability for Steam Physical Modal for Acoustic Resonance Research on Noise Characteristics
Turbine Considering Labyrinth Seal Based on the Circular Cavity Structure in the of Automobile Cooling Fan Based on
Characteristics of Fluid Destabilization Force | Compressor Circumferential Mode Analysis

P and Vibrational Frequency Effect of Bearing Fengtong Zhao' Jianfei Chen' Mingsui Yang? Pengfei Chai, Zonghan Sun, Zhigiang Chang,

‘-o'i Coeeficients Yundong Sha' Xiaochi Luan' Zhigang Peng, Jie Tian, Hua Ouyang

Al Ryokichi Hombo! Kenichi Murata' Yuichiro Waki' | 1. Shenyang Aerospace University, China; Shanghai Jiao Tong University, China
Nobuhiro Nagata? Makoto Iwasaki? Kazuyuki 2. Shenyang Engine Research Institute, China
Matsumoto?

1. Mitsubishi Power, Ltd., Japan; 2. Mitsubishi

Heavy Industries, Ltd., Japan

GT2021:59535 Rapid Talk GT2021:60037 Rapid Talk
Steam Turbine Casing Analyses to Determine Experimental Investigation of Rossiter Modes

u"; Temperature and Pressure Limits for an Open Cavity with Adjustable Depth

é Paul Smith! Dan Griffin? Steffen Hammer' Jens Fridh! Mattias Billson?

1. Elliott, USA; 2. Design Automation Associates, 1. KTH Royal Institute of Technology, Sweden;
Inc., USA 2. GKN Aerospace AB, Sweden
GT2021:60247 Rapid Talk

Research on Coupled Fault Detection

of Steam Turbine Rotor Unbalance and

Misalignment Based on Numerical Simulation

and Convolutional Neural Network

¥ Di Zhang' Chongyu Wang? Yonghui Xie®

kil 1. Xi'an Jiaotong University, China; 2. MOE

MMl Key Laboratory of Thermo-Fluid Science
and Engineering, Xi'an Jiaotong University,

China; 3. Shaanxi Engineering Laboratory of
Turbomachinery and Power Equipment, School
of Energy and Power Engineering, Xi'an Jiaotong
University, China
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TURBOMACHINERY: UNSTEADY
FLOWS IN TURBOMACHINERY

Unsteady Flows in Compressors

Technical Session « 43-02

Session Organizer: Michael Barton, Honeywell
Session Co-Chairs: Yuan Dong, Pratt & Whitney;
Tianyu Pan, Beihang University

GT2021:59869 Deep Dive
Rotating Mechanism of Diffuser Stallin

a Centrifugal Compressor with Vaneless
Diffuser

Nobumichi Fujisawa, Yuki Agari, Yoshifumi
Yamao, Yutaka Ohta

Waseda University, Japan

9:45

GT2021:58937 Deep Dive
Understanding the Dynamics of Critical
Transition in a Contra-rotating Axial Fan
Manas Madasseri Payyappalli, A M Pradeep
Indlian Institute of Technology Bombay, India

10:15

GT2021:59051 Rapid Talk
Mechanism of Circumferential Static Pressure
Oscillation in a Centrifugal Compressor with
Volute

Ce Yang, Botai Su, Xin Shi, Hanzhi Zhang, Wenli
Wang, Changmao Yang

Beijing Institute of Technology, China

10:45

GT2021:59921 Rapid Talk
Numerical Investigation on Propagation
Characteristics of Inlet Total-pressure
Distortion in a Centrifugal Compressor
Mingyi Wang, Zhiheng Wang, Yurun Li, Guang Xi
Xi'an Jiaotong University, China

10:55

GT2021:58492 Rapid Talk
Numerical Study of the Intermittent Tip
Leakage Vortex Breakdown in a Subsonic
Compressor Rotor

Fan Yang, Yanhui Wu

Northwestern Polytechnical University, China

11:15
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AIRCRAFT ENGINE

Inlets, Ducts and Boundary
Layer Ingestion

Technical Session » 01-02

Session Organizer: Keith Boyer, Practical
Aeronautics

Session Co-Organizer: Curtis Vedder,
Honeywell

COMBUSTION, FUELS
AND EMISSIONS

Lean Blow-out and Ignition

Technical Session « 04-01

Session Organizer: Brandon Sforzo, ANL
Session Co-Chairs: Vincent Mc Donell,
University of California; Debolina Dasgupta,
Argonne National Laboratory

12:15 PM - 01:45 PM

HEAT TRANSFER: FILM COOLING

Unsteadiness and Turbulence

Technical Session « 12-01

Session Organizer: Richard Anthony, Air Force
Research Lab

Session Co-Chairs: John McClintic, Honeywell;
Lamyaa El-Gabry, Princeton University; James
Rutledge, Air Force Institute of Technology; Eric
Ruggiero, GE Aviation; Silvia Ravelli, University
of Bergamo - Department of Engineering

12:15

GT2021:59079 Deep Dive
Inlet Flow Distortion in an Advanced Civil
Transport Boundary Layer Ingesting Engine
Installation

David Hall' Edward Greitzer! Alejandra Uranga’
Mark Drela' Shishir Pandya?

1. Massachusetts Institute of Technology, USA;
2.NASA, USA

GT2021:58938 Deep Dive
Lean Blowout Simulation of Natural Gas
Fueled, Premixed Turbulent Jet Flame Arrays
with LES and FGM-Modeling

Alexander Schwagerus, Peter Habi