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Cover photo: Multi-module 10MW steam turbine

designed in AxSTREAM; control stage includes

sets of prismatic blades on the high-intermediate

pressure zones and 3D geometries on the low-

pressure end. Courtesy of SoftInWay.
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Siemens cuts back on its Power Generation division while investing heavily in its

MindSphere software and other digital technologies
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Sintavia is a leading Tier One additive 

manufacturer for critical industries, including 

Aerospace & Defense, Oil & Natural Gas, and 

Power Generation.

No other independent Tier One additive manufacturer has 

the same vertically aligned quality system and successful 

track record of working with OEMs to produce optimized 

metal AM parts for existing and future programs.

To learn more visit Sintavia.com.

www.sintavia.com
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GE’s MXL2 with additive manufactured performance upgrade

for its GT13E2 gas turbine
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Sullair centrifugal air compressors are built for the long haul.

Expect legendary performance for years to come. Our machines are energy 

efficient and fortified to last with cutting-edge solutions to resist corrosion 

and wear: 

�
  High-powered titanium impellers

�
 Labyrinth shaft seals

�
 Efficient diffusers

�
  Aerodynamic inlets treated with epoxy coating

�
 Stable gear box

Take one for a spin and find your distributor at Sullair.com

Durability
is everything
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Reliable, Accurate & Flexible

Universal driver for all cable lengths

Gap voltage monitoring socket

For Turbines, Pumps & Compressors
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Proximity Probes
For Rotating Machinery

Tel: +44 (0) 1442 876833   sales@sensonics.co.uk 

www.sensonics.co.uk AB16-935

Senturion X Series from Sensonics…

For Shaft Vibration & Axial Position
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New ETW biogas plant 

Kop-Flex® high performance couplings have been supplied to the global oil and gas industry for 

over 30 years and have amassed over 1 billion hours of reliable operation in API 671/ISO 10441 

applications. The next generation Kop-Flex High Performance Disc Coupling 2.0 is a lightweight 

evolutionary design, pushing the performance envelope in critical applications.  For more 

information, call 800-626-2120 or visit us at www.RegalPTS.com/Turbomachinery.

At Regal®... we engineer couplings for your applications.

a coupling could help 

unlock higher performance 

from your turbomachinery 

equipment?

Regal and Kop-Flex are trademarks of 
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www.regalbeloit.com

Creating a better tomorrow™...
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Ansaldo in Africa
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The Pratt & Whitney MobilePac

can be transported by airplane

Ansaldo Energia’s AE 64.3A gas turbine
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FUTURE PUMPS
ADDRESSING THE CHALLENGES OF SUBMERGED MOTOR PUMPS 
AMIN ALMASI

“Submerged

motor pumps

are safe and

reliable.”
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TRANSFORMING MAINTENANCE,
REPAIR AND OVERHAUL (MRO)
DIGITIZATION, ADDITIVE MANUFACTURING AND ANALYTICS ARE

REVOLUTIONIZING THE INDUSTRY
BY DREW ROBB

3D printers at a Siemens facility in Sweden
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The digitization and MRO keynotes at the Turbo Expo

were the show’s most well-attended events
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3D printed burner fronts from Siemens

Digital twins of turbomachinery can aid in

design, manufacturing, and maintenance
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Panelists included DellaVilla, Pariso, Kohli, Kappel and moderator Gregg
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barrier, high dust-load capacity, and low pressure drop. Premium, 

synthetic media delivers high-performance and low-maintenance 
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AutoTune Learns

PSM’s AutoTune algorithm learns from successful and unsuccessful tunes. This reduces

the number of tunes required

Improving Personnel Safety in Power Plants 
through Rapid Generator De-Gassing
LIVE WEBCAST:  Thursday, July 12, 2018 at 2pm EDT | 1pm CDT | 11am PDT

Register for free at  https://www.turbomachinerymag.com/safety 
Can’t make the live webcast? Register now and view it on-demand after the air date.

Catastrophic events have reinforced the critical importance of safety and risk mitigation 

strategies in power plants worldwide. Today’s operators face many challenges, including the 

reduction of well-trained plant personnel and planning for emergencies. 

This must-see webcast with noted industry trusted advisor Steve Kilmartin will cover best 

practices in machine purging and leak detection. He will explain in detail the ‘Intensive Care & 
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for large turbo-generators.
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increased run times
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Speed control takes a  
new turn towards the future 
VECO-Drive 
The new VECO-Drive closes the gaps 

with an innovative combination of a 

 mechanical superposition gear with elec-

trical superposing. This allows us to take 

completely new approaches to overall 

system optimization. Now it’s your turn!

Get to know the most efficient way to 

control your compressors and pumps:

vs@voith.com

www.voith.com/vecodrive

Get the 
Drive.

“ Raise efficiency up to 

97 percent – control your 

compressors and pumps 

more efficiently than ever.”
Dr. Martin Tilscher,  

Product Manager Geared Variable Speed Drives

voith.com
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Efficiency lines for the pre- and post-charge conditions in different air filters for various

particle sizes in microns. Thorough testing of various types must be done to determine

the ideal filter for a specific environment 

An inlet air filter with buckled pleats after

three months due to the impact of water.

Example of initial filter efficiency versus

filter rating 
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Repowering with duct firing includes the addition of a gas turbine and HRSG

The exhibit at the Turbo Expo featured vendors showcasing turbomachinery component

manufacturers as well as designers and software specialists
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񡑨∋∋񡑀񡑘񡑧.񡑆񡑀񡑧# 񡑀∗∃∋񡑀񡑰∗).0(+/∃∗)񡑀1∗∋0( 񡑀∃)񡑀∗) 
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Leakage, spillage or both
񡑢∗−(񡑨∋∋4񡑄񡑀񡑨)񡑀0)0.0񡑨∋񡑀∃)񡑰− 񡑨. 񡑀∃)񡑀∋0񡑩−∃񡑰񡑨/񡑅
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񡑰#񡑨)∀ 񡑀∗0/񡑀2񡑨.񡑀)  񡑱 񡑱񡑆񡑀񡑓∗− .񡑰∗+ 񡑀∃).+ 񡑰񡑅
/∃∗)񡑀− 1 񡑨∋ 񡑱񡑀񡑨񡑀/#∃񡑰&񡑀񡑱񡑨−&񡑀񡑩−∗2)񡑀∗−񡑀񡑩∋񡑨񡑰&

񡑰∗񡑨/∃)∀񡑀∗)񡑀/# 񡑀∃)/ −)񡑨∋.񡑀∗!񡑀/# 񡑀/0−񡑩∃) 񡑀+∗−/∃∗)
∗!񡑀/# 񡑀 )∀∃) 񡑆񡑀񡑦 −1∃񡑰 񡑀+ −.∗)) ∋񡑀񡑰∗)񡑰∋0񡑱 񡑱
/#񡑨/񡑀/#∃.񡑀∗∃∋񡑀.∋0񡑱∀ 񡑀2񡑨.񡑀!−∗(񡑀񡑩0−)/񡑀∗∃∋񡑆񡑀

񡑧# 񡑀. −1∃񡑰 񡑀 )∀∃)  −񡑀− ! −− 񡑱񡑀/∗񡑀񡑰−∗..񡑅
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/∃( ∋4񡑆񡑀񡑠/񡑀# ∋+ 񡑱񡑀/# 񡑀!񡑨񡑰∃∋∃/4񡑀񡑨1∗∃񡑱񡑀񡑨񡑀񡑰񡑨/񡑨񡑅
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񡑱∃!! − )/∃񡑨∋񡑀 3+񡑨).∃∗)񡑀∗!񡑀񡑰∗(+∗) )/.񡑑񡑀񡑨)񡑱
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񡑙񡑠񡑑񡑡񡑈񡑣񡑓񡑙񡑘񡑢񡑁񡑗񡑈񡑓񡑘񡑣񡑑񡑘񡑈񡑘񡑐񡑑

LUBRICATION MAINTENANCE 
BEST PRACTICES CAN PREVENT CATASTROPHIC FAILURE 

OF AERODERIVATIVE GAS TURBINES
BY SARMA KRISHNAMOORTHY 

񡑖񡑗񡑰񡑧񡑗񡑀񡑑񡑰񡑥񡑱񡑤񡑨񡑗񡑧񡑩񡑩񡑰񡑂

 񡑤#񡑁񡑀񡑄񡑆񡑁񡑀񡑇񡑐񡑆񡑀񡑥񡑱񡑀 񡑤񡑡񡑀񡑰񡑡񡑂

 񡑥񡑰񡑡񡑠񡑀񡑈񡑡񡑨񡑡񡑰񡑗񡑦񡑀񡑓񡑗񡑨񡑗񡑣񡑡񡑰

񡑢񡑩񡑰񡑀񡑓񡑡񡑙񡑤񡑗񡑨񡑥񡑙񡑗񡑦񡑀񡑗 

񡑕񡑔񡑈񡑅񡑀񡑒 񡑠񡑁񡑀񡑐񡑨񡑠񡑥񡑗񡑃񡑀񡑉񡑡

񡑥񡑱񡑀񡑙!񡑰񡑰񡑡񡑨 񡑦#񡑀񡑗񡑀񡑙񡑩񡑨񡑱!񡑦 񡑂

񡑗񡑨 񡑀񡑢񡑩񡑰񡑀񡑰񡑡񡑨񡑡∀񡑗񡑘񡑦񡑡񡑱񡑀񡑗񡑨񡑠

񡑧񡑥񡑙񡑰񡑩 !񡑰񡑘񡑥񡑨񡑡񡑱񡑃

The internal oil

supply lines to

front, center and

rear bearings in a

Rolls-Royce Avon

turbine



񡑇񡑑񡑐񡑒񡑓񡑈񡑔񡑔񡑑񡑓񡑔

񡑄񡑅 񡑃񡑗񡑕񡑅񡑔񡑒񡑄񡑆񡑉񡑐񡑓񡑇񡑕񡑙񡑀񡑂񡑓񡑖񡑇񡑕񡑓񡑄񡑖񡑐񡑔񡑓񡑄񡑑 񡑡񡑀񡑉񡑙񡑖񡑠񡑁񡑆񡑙񡑕񡑙񡑗񡑘񡑀񡑄񡑂񡑃񡑅 񡑘񡑘񡑘񡑁񡑖񡑗񡑕񡑅񡑔񡑒񡑄񡑆񡑉񡑐񡑓񡑇񡑕񡑙񡑒񡑄񡑈񡑁񡑆񡑔񡑒
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Figure 2: Performance maps under different gas compositions
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Table 1: Available energy versus useful

energy (exergy) in a power plant 

Equipments
Energy

available
Useful
energy

Und. kW kW

Boiler 56160,8 48298,3

Total turbine 19589,8 16454,4

Condensate pump 70 16,4

Water pump 400 214,9

Turbogenerator 18948,4 15915,7
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Figure: Comparison between cycle efficiency and turbine power output
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񡑱,∗񡑰 %&+∀/6񡑀񡑥∀0∀񡑰/ %񡑀񡑔,+0,/1&2∗񡑀񡑂񡑧񡑥񡑔񡑃񡑆񡑀

What is the TRC? 
񡑠1񡑀&0񡑀 ,∗−/&0∀!񡑀,#񡑀񡑰񡑱,21񡑀񡑐񡑑񡑀 ,∗−񡑰+&∀0
4%,0∀񡑀 #∀∀0񡑀∃,񡑀 1,4񡑰/!񡑀 ,+0,/1&2∗񡑅0∀񡑅
)∀ 1∀!񡑀 /∀0∀񡑰/ %񡑀 −/,∋∀ 10񡑀  ,+!2 1∀!񡑀 񡑰1
񡑧񡑒񡑢񡑨񡑆񡑀񡑧%∀񡑀񡑧񡑡񡑀 ∀+1∀/񡑀񡑰)0,񡑀/∀−/∀0∀+10񡑀1%∀
񡑰00, &񡑰1∀!񡑀񡑧񡑒񡑢񡑨񡑀#񡑰 2)16񡑀∗∀∗񡑱∀/0񡑀4%,
 ,+!2 1񡑀/∀0∀񡑰/ %񡑀/∀)񡑰1∀!񡑀1,񡑀񡑰))񡑀񡑰0−∀ 10񡑀,#
12/񡑱,∗񡑰 %&+∀/6񡑆

Tell us about your background? 
񡑒))񡑀1%/∀∀񡑀,#񡑀∗6񡑀!∀∃/∀∀0񡑀񡑰/∀񡑀&+񡑀∗∀ %񡑰+& 񡑰)
∀+∃&+∀∀/&+∃񡑆񡑀񡑢6񡑀񡑤%񡑆񡑕񡑆񡑀&0񡑀#/,∗񡑀񡑦1񡑰+#,/!
񡑨+&3∀/0&16񡑄񡑀4%∀/∀񡑀񡑠񡑀4,/(∀!񡑀&+񡑀1%∀񡑀񡑙&∃%
񡑧∀∗−∀/񡑰12/∀񡑀񡑘񡑰0񡑀񡑕6+񡑰∗& 0񡑀񡑡񡑰񡑱,/񡑰1,/6
2+!∀/񡑀񡑤/,#∀00,/񡑀񡑥,+񡑰)!񡑀񡑙񡑰+0,+񡑆񡑀񡑤/&,/񡑀1,
/∀12/+&+∃񡑀1,񡑀∃/񡑰!2񡑰1∀񡑀0 %,,)񡑀#,/񡑀∗6񡑀񡑤%񡑆񡑕񡑆񡑄
񡑠񡑀4,/(∀!񡑀#,/񡑀1%/∀∀񡑀6∀񡑰/0񡑀񡑰1񡑀񡑤/񡑰11񡑀񡑁񡑀񡑩%&1񡑅
+∀6񡑀&+񡑀񡑩∀01񡑀񡑤񡑰)∗񡑀񡑓∀񡑰 %񡑄񡑀񡑗),/&!񡑰񡑆񡑀񡑤,01񡑅
񡑤%񡑆񡑕񡑆񡑄񡑀񡑠񡑀4,/(∀!񡑀#,/񡑀񡑧%∀񡑀񡑒∀/,0−񡑰 ∀񡑀񡑔,/񡑅
−,/񡑰1&,+񡑀&+񡑀񡑡,0񡑀񡑒+∃∀)∀0񡑆񡑀񡑠񡑀%񡑰3∀񡑀񡑱∀∀+񡑀񡑰
−/,#∀00,/񡑀0&+ ∀񡑀񡑉񡑇񡑇񡑈񡑄񡑀01񡑰/1&+∃񡑀8/01񡑀񡑰1񡑀1%∀
񡑨+&3∀/0&16񡑀,#񡑀񡑔∀+1/񡑰)񡑀񡑗),/&!񡑰񡑆񡑀񡑗,/񡑀1%∀񡑀−񡑰01
1∀+񡑀6∀񡑰/0񡑄񡑀񡑠񡑀%񡑰3∀񡑀񡑱∀∀+񡑀񡑰1񡑀񡑧񡑒񡑢񡑨񡑀񡑰0񡑀񡑰񡑀∗∀∗񡑅
񡑱∀/񡑀,#񡑀1%∀񡑀񡑧񡑡񡑆񡑀񡑢6񡑀/∀0∀񡑰/ %񡑀4,/(񡑀&0񡑀∀5−∀/񡑅

&∗∀+1񡑅񡑱񡑰0∀!񡑀񡑰+!񡑀%񡑰0񡑀񡑱∀∀+񡑀∗񡑰&+)6񡑀&+񡑀1%∀
񡑰/∀񡑰0񡑀,#񡑀 ,∗񡑱201&,+񡑄񡑀∃񡑰0񡑀!6+񡑰∗& 0񡑄񡑀񡑰+!
−/,−2)0&,+񡑄񡑀#, 20&+∃񡑀,+񡑀񡑱,1%񡑀∃,3∀/+∗∀+1񡑅
񡑰+!񡑀&+!201/6񡑅#2+!∀!񡑀−/,∋∀ 10񡑀/∀)񡑰1∀!񡑀1,񡑀∃񡑰0
12/񡑱&+∀0񡑀񡑰+!񡑀/, (∀10񡑆

Why did you accept this job as
Director of TL?
񡑠񡑀%񡑰3∀񡑀񡑰񡑀∃/∀񡑰1񡑀!∀񡑰)񡑀,#񡑀/∀0−∀ 1񡑀#,/񡑀񡑕/񡑆񡑀񡑕񡑰/񡑰
񡑔%&)!0񡑄񡑀1%∀񡑀−/∀3&,20񡑀!&/∀ 1,/񡑀4%,񡑀/∀1&/∀!񡑆
񡑙∀񡑀4񡑰+10񡑀1,񡑀0∀∀񡑀1%∀񡑀񡑧񡑡񡑀 ,+1&+2∀񡑀1,񡑀1%/&3∀񡑆
񡑙񡑰3&+∃񡑀0,∗∀,+∀񡑀񡑰0񡑀!&/∀ 1,/񡑀4%,񡑀&0񡑀񡑰)0,񡑀񡑰
∗∀ %񡑰+& 񡑰)񡑀∀+∃&+∀∀/񡑀#/,∗񡑀4&1%&+񡑀1%∀񡑀񡑧񡑡
4񡑰0񡑀񡑰+񡑀&∗−,/1񡑰+1񡑀&+∃/∀!&∀+1񡑀#,/񡑀 ,+1&+2∀!
02  ∀00񡑆񡑀

What do you hope to 
accomplish as director?
񡑗,/∀∗,01񡑄񡑀񡑠񡑀4&0%񡑀1,񡑀,3∀/0∀∀񡑀1%∀񡑀 ,+1&+2∀!
02  ∀00񡑀,#񡑀1%∀񡑀06∗−,0&񡑰񡑆񡑀񡑧%&0񡑀/∀.2&/∀0񡑀񡑰
#,2+!񡑰1&,+񡑀&+񡑀1/񡑰!&1&,+񡑰)񡑀񡑧񡑡񡑀1∀ %+& 񡑰)񡑀񡑰/∀񡑰0񡑆
񡑒񡑀 /&1& 񡑰)񡑀 ,∗−,+∀+1񡑀%񡑰0񡑀񡑱∀∀+񡑀1%∀񡑀−񡑰/1& &񡑅
−񡑰1&,+񡑀,#񡑀1%∀񡑀1∀ %+& 񡑰)񡑀񡑰!3&0,/6񡑀 ,∗∗&11∀∀0
񡑂񡑧2/񡑱,񡑀񡑰+!񡑀񡑤2∗−񡑃񡑆񡑀񡑧%∀0∀񡑀񡑰/∀񡑀∗񡑰!∀񡑀2−񡑀,#
!∀!& 񡑰1∀!񡑀&+!201/6񡑀/∀−/∀0∀+1񡑰1&3∀0񡑀#/,∗
∀+!񡑅20∀/񡑀񡑰+!񡑀񡑣񡑖񡑢񡑀 ,∗−񡑰+&∀0񡑆񡑀񡑢6񡑀∃,񡑰)񡑀&0
1,񡑀(∀∀−񡑀1%∀0∀񡑀 ,∗∗&11∀∀0񡑀01/,+∃񡑆񡑀񡑘/,41%

񡑰/∀񡑰0񡑀4&))񡑀)&(∀)6񡑀 ,∗∀񡑀#/,∗񡑀񡑱/񡑰+ %&+∃񡑀&+1,
12/񡑱,∗񡑰 %&+∀/6񡑅񡑀񡑰+!񡑀−/,−2)0&,+񡑅/∀)񡑰1∀!
1∀ %+& 񡑰)񡑀񡑰/∀񡑰0񡑆񡑀

What are your plans for the shows?
񡑧%∀񡑀񡑱񡑰0& 񡑀#,/∗2)񡑰񡑀#,/񡑀񡑧񡑤񡑦񡑀4,/(0񡑀4∀))񡑀񡑰+!
4&))񡑀+,1񡑀񡑱∀񡑀񡑰)1∀/∀!񡑀+∀񡑰/񡑀1∀/∗񡑆񡑀񡑧%∀񡑀񡑧񡑤񡑦񡑀&0
02  ∀00#2)񡑀!2∀񡑀1,񡑀&10񡑀), 񡑰1&,+񡑀&+񡑀񡑙,201,+񡑄
񡑱26񡑅&+񡑀#/,∗񡑀1%∀񡑀&+!201/6񡑀−񡑰/1& &−񡑰+10񡑄񡑀1%∀
.2񡑰)&16񡑀,#񡑀1%∀񡑀1∀ %+& 񡑰)񡑀񡑰+!񡑀∀!2 񡑰1&,+񡑰)
∀3∀+10񡑄񡑀񡑰+!񡑀!∀!& 񡑰1∀!񡑀񡑧񡑡񡑀01񡑰##񡑆񡑀񡑩∀񡑀 ,∗񡑅
−)∀1∀!񡑀 1%∀񡑀 񡑉+!񡑀񡑒񡑧񡑤񡑦񡑀 &+񡑀 񡑦&+∃񡑰−,/∀񡑀 &+
񡑢񡑰/ %񡑆񡑀񡑩∀񡑀񡑰/∀񡑀񡑰00∀00&+∃񡑀1%∀񡑀)&(∀)&%,,!񡑀񡑰+!
), 񡑰1&,+񡑀,#񡑀񡑰񡑀񡑐/!񡑀񡑒񡑧񡑤񡑦񡑀&+񡑀񡑉񡑇񡑉񡑇񡑆

What can the TL do to stimulate
innovation, help manufacturers 
lower costs and make GTs more
competitive?
񡑧񡑥񡑔񡑀/∀0∀񡑰/ %񡑀−/,∋∀ 10񡑀񡑰/∀񡑀3,1∀!񡑀,+񡑀񡑱6񡑀&+񡑅
!201/6񡑀/∀−/∀0∀+1񡑰1&3∀0񡑆񡑀񡑢∀∗񡑱∀/񡑀 ,∗−񡑰+&∀0
0∀∀񡑀1%∀񡑀)񡑰1∀01񡑀!∀3∀),−∗∀+10񡑆񡑀񡑧%∀6񡑀 ,∗∗2񡑅
+& 񡑰1∀񡑀1,񡑀#񡑰 2)16񡑀/∀0∀񡑰/ %∀/0񡑀񡑰񡑱,21񡑀 %񡑰)񡑅
)∀+∃∀0񡑀1,񡑀0,)3∀񡑀,/񡑀−/∀!& 1&3∀񡑀∗,!∀)0񡑀1%񡑰1
 񡑰+񡑀%∀)−񡑀1%∀∗񡑀1,񡑀/∀∗񡑰&+񡑀 ,∗−∀1&1&3∀񡑆񡑀񡑘∀1񡑅
1&+∃񡑀&+!201/6񡑀/∀−/∀0∀+1񡑰1&3∀0񡑀1,∃∀1%∀/񡑀!2/񡑅
&+∃񡑀1%∀񡑀06∗−,0&񡑰񡑀1∀ %+& 񡑰)񡑀0∀00&,+0񡑀&0񡑀񡑰+񡑅
,1%∀/񡑀 −)񡑰1#,/∗񡑀 1%񡑰1񡑀 񡑱/&+∃0񡑀 &+!&3&!2񡑰)0
1,∃∀1%∀/񡑀1,񡑀4,/(񡑀,+񡑀1%∀񡑀)񡑰1∀01񡑀−/,񡑱)∀∗0񡑆񡑀

Can you tell us about 
ongoing projects?
񡑩∀񡑀%񡑰3∀񡑀#񡑰 2)16񡑀∗∀∗񡑱∀/0񡑀4,/(&+∃񡑀,+񡑀/∀񡑅
0∀񡑰/ %񡑀/∀)񡑰1∀!񡑀1,񡑀12/񡑱,∗񡑰 %&+∀/6񡑀/∀)&񡑰񡑱&)&16񡑄
−∀/#,/∗񡑰+ ∀񡑀񡑰+!񡑀#2+!񡑰∗∀+1񡑰)񡑀2+!∀/01񡑰+!񡑅
&+∃񡑀,#񡑀1%∀񡑀2+!∀/)6&+∃񡑀−%60& 0񡑆񡑀񡑩∀񡑀0−∀ &񡑰)񡑅
&7∀񡑀&+񡑀2+&.2∀񡑀1∀01񡑀/&∃0񡑀񡑰+!񡑀∗∀񡑰02/∀∗∀+1
1∀ %+&.2∀0񡑀1%񡑰1񡑀 񡑰+񡑀∀5−),/∀񡑀−%∀+,∗∀+񡑰񡑀񡑰1
1%∀񡑀−/∀002/∀0񡑄񡑀1∀∗−∀/񡑰12/∀0񡑄񡑀񡑰+!񡑀/∀3,)21&,+0
−∀/񡑀∗&+21∀񡑆񡑀񡑣+∀񡑀+∀4񡑀񡑰/∀񡑰񡑀&+3,)3∀0񡑀1%∀񡑀!∀񡑅
0&∃+񡑀񡑰+!񡑀,−∀/񡑰1&,+񡑀,#񡑀∃񡑰0񡑀12/񡑱&+∀0񡑀,−∀/񡑰1&+∃
&+񡑀񡑰񡑀02−∀/ /&1& 񡑰)񡑀񡑔񡑣񡑉 ∀+3&/,+∗∀+1񡑄񡑀񡑰))񡑀1%∀
4񡑰6񡑀#/,∗񡑀񡑱∀񡑰/&+∃0񡑀1,񡑀 ,∗񡑱201&,+񡑆񡑀񡑒+,1%∀/
+∀4񡑀 񡑰−񡑰񡑱&)&16񡑀&0񡑀&+񡑀2)1/񡑰񡑅%&∃%񡑅0−∀∀!񡑀&∗񡑅
񡑰∃&+∃񡑀񡑰+!񡑀)񡑰0∀/񡑀!&񡑰∃+,01& 0񡑆񡑀񡑧%∀/∀񡑄񡑀4∀񡑀%񡑰3∀
񡑰 .2&/∀!񡑀񡑰񡑀񡑱2/01񡑅∗,!∀񡑀−2)0∀!񡑀)񡑰0∀/񡑀0601∀∗
񡑰+!񡑀/∀)񡑰1∀!񡑀 ,∗−,+∀+10񡑆

What turbomachinery 
research excites you?
񡑥∀0∀񡑰/ %񡑀4&1%&+񡑀1%∀񡑀񡑧񡑡񡑀/∀)񡑰1∀!񡑀1,񡑀1%∀񡑀92&!
∗∀ %񡑰+& 񡑀񡑰+!񡑀∃񡑰0񡑀!6+񡑰∗& 񡑀񡑰0−∀ 10񡑀,#񡑀12/񡑅
񡑱,∗񡑰 %&+∀/6񡑀∀5 &1∀0񡑀∗∀񡑀1%∀񡑀∗,01񡑆񡑀񡑀

NEW DIRECTOR AT THE TURBO LAB 

We have faculty

members working

on research

related to

turbomachinery

reliability,

performance and

fundamental

understanding 

of the underlying

physics.



New combustor 
񡑣񡑡񡑀,%7񡑀−2863(9∋)(񡑀8,)񡑀񡑖񡑢񡑀񡑠񡑦񡑨񡑒񡑈񡑕񡑅񡑀񡑢0)<
∋31&97836񡑀94+6%()񡑈񡑀񡑥8񡑀−7񡑀∋31&−2)(񡑀;−8,
񡑗<−%0񡑀񡑢9)0񡑀 8%+−2+񡑀8)∋,2303+=񡑈񡑀!,−7񡑀94񡑇
+6%()񡑀−7񡑀%:%−0%&0)񡑀∗36񡑀񡑖񡑢񡑀+%7񡑀896&−2)7񡑀񡑃񡑣!7񡑄񡑈
!,)񡑀∋31&97836񡑀∗)%896)7񡑀%<−%0񡑀񡑃7)59)28−%0񡑄
78%+−2+񡑀3∗񡑀∋31&978−32񡑀−2񡑀8;3񡑀>32)7񡑈񡑀

!,−7񡑀%003;7񡑀∗36񡑀−2∋6)%7)(񡑀Β6−2+񡑀8)14)6񡑇
%896)񡑀%8񡑀&%7)03%(񡑀;,−0)񡑀1%−28%−2−2+񡑀8,)
7%1)񡑀񡑨񡑩<񡑀0):)0񡑈񡑀񡑥8񡑀−7񡑀%∋,−):)(񡑀&=񡑀34)6%8−2+
8,)񡑀 0%8)6񡑉7)∋32(񡑀 78%+)񡑀 ,388)6񡑀 8,%2񡑀 8,)
Β678񡑉46−1%6=񡑀78%+)񡑈񡑀񡑠96−2+񡑀03;񡑇03%(񡑀34)6񡑇
%8−32񡑀%7񡑀8,)񡑀񡑣!񡑀Β6−2+񡑀8)14)6%896)񡑀−7񡑀6)񡑇
(9∋)(񡑆񡑀4)6∋)28%+)񡑀∗9)0񡑀740−8񡑀−2񡑀8,)񡑀78%+)(
∗9)0񡑀7=78)1񡑀∋%2񡑀)−8,)6񡑀&)񡑀6)(9∋)(񡑀36񡑀8962)(
3∗∗񡑈񡑀!,−7񡑀/))47񡑀8,)񡑀∋31&978−32񡑀7=78)1񡑀−2
)1−77−327񡑀∋3140−%2∋)񡑀3:)6񡑀%񡑀;−()6񡑀6%2+)
3∗񡑀Β6−2+񡑀8)14)6%896)7񡑈

#−8,񡑀%񡑀񡑑񡑔񡑁񡑀03;)6񡑀8962(3;2񡑀∋%4%&−0−8=񡑆
񡑖񡑢񡑀97)67񡑀∋%2񡑀692񡑀136)񡑀∗6)59)280=񡑆񡑀&962񡑀0)77
∗9)0񡑀%2(񡑀6)(9∋)񡑀)1−77−327񡑈񡑀񡑩4)6%8367񡑀∋%2
6)7432(񡑀∗%78)6񡑀83񡑀&−((−2+񡑀34436892−8−)7񡑀−2
6)+−327񡑀8,%8񡑀)<4)6−)2∋)񡑀∗6)59)28񡑀7,−∗87񡑀−2
+6−(񡑀()1%2(񡑀(9)񡑀83񡑀6)2);%&0)񡑀Χ9∋89%8−327񡑈
񡑓񡑒񡑠񡑙񡑥񡑒񡑡񡑁񡑑񡑙񡑗

Centrifugal pump 
񡑙−6∋36񡑀%22392∋)(񡑀%񡑀2);񡑀񡑗00;)−0)6񡑀∋)286−∗9񡑇
+%0񡑀4914񡑀73098−32񡑈񡑀!,−7񡑀6)()7−+2񡑀3∗񡑀8,)񡑀񡑗00񡑇
1%6−2)񡑀񡑧񡑗񡑇 񡑀%2(񡑀񡑧񡑗񡑇񡑙񡑀7)6−)7񡑀463:−()7

136)񡑀:)68−∋%0񡑀−278%00%8−32񡑀348−327񡑀∗36񡑀∋)2񡑇
86−∗9+%0񡑀49147񡑀;−8,񡑀%<−%0񡑀−20)87񡑀−2񡑀1%6−2)
%2(񡑀+)2)6%0񡑀7)6:−∋)񡑀%440−∋%8−327񡑈񡑀

!,)񡑀񡑗001%6−2)񡑀񡑧񡑗񡑇 񡑀;−8,񡑀74%∋)6񡑀∋39񡑇
40−2+񡑀%2(񡑀8,)񡑀񡑧񡑗񡑇񡑙񡑀񡑃∋037)(񡑀∋3940)(񡑄񡑀∋32񡑇
791)񡑀%񡑀71%00)6񡑀∗33846−28񡑀%2(񡑀&6−2+񡑀78%&−0−8=
−2񡑀,)%:=񡑀7)%+3−2+񡑀∋32(−8−327񡑈񡑀񡑗񡑀7,368)6񡑆
0−+,8)6񡑀()7−+2񡑀13(−Β)7񡑀8,)񡑀79∋8−32񡑀Χ%2+)
;−8,񡑀−28)+6%8)(񡑀Β<−2+񡑀,30)7񡑀∗36񡑀4)()78%0
13928−2+񡑀3∗񡑀8,)񡑀∗338񡑀83񡑀8,)񡑀7,−4񡑀∗392(%8−32񡑈񡑀

!,−7񡑀∋32Β+96%8−32񡑀463138)7񡑀4914񡑀94񡑇
8−1)񡑀%2(񡑀6)(9∋)7񡑀;)%6񡑀32񡑀8,)񡑀&)%6−2+7񡑀%2(
7,%∗8񡑀7)%0񡑀&=񡑀6)(−786−&98−2+񡑀4−4)񡑀03%(񡑀∗36∋)7
8,639+,񡑀8,)񡑀∗392(%8−32񡑀−278)%(񡑀3∗񡑀−283񡑀8,)
4914񡑀%++6)+%8)񡑈񡑀񡑥8񡑀%073񡑀,)047񡑀%:3−(񡑀(%1񡑇
%+)7񡑀%8񡑀8,)񡑀−14)00)6񡑀%2(񡑀∋%7−2+񡑈񡑀
񡑑񡑔񡑡񡑑񡑙񡑡񡑠񡑣񡑁񡑑񡑙񡑗

Pressure sensor
񡑥!!Α7񡑀 −񡑇񡑗0)68񡑀 1%68񡑀񡑰6)7796)񡑀 )2736񡑀 −7
񡑘09)8338,񡑀∋314%8−&0)񡑈񡑀񡑥8񡑀−2∋09()7񡑀%񡑀1%񡑇
∋,−2)񡑀,)%08,񡑀7)2736񡑆񡑀8,)񡑀−񡑇񡑗0)68񡑀13&−0)񡑀%44
%2(񡑀8,)񡑀−񡑇񡑗0)68񡑀񡑗77)8񡑀񡑥28)00−+)2∋)񡑀񡑃񡑗񡑥񡑄񡑀40%8񡑇
∗361񡑈񡑀!,)񡑀46)7796)񡑀7)2736񡑀463:−()7񡑀8,)
%&−0−8=񡑀 83񡑀132−836񡑀Χ9−(񡑀∋32(−8−327񡑀%2(
+%8,)6񡑀34)6%8−2+񡑀(%8%񡑀83񡑀8639&0)7,338񡑀92񡑇
()7−6%&0)񡑀34)6%8−2+񡑀∋32(−8−327񡑈񡑀񡑥8񡑀−7񡑀+33(
∗36񡑀232񡑇,%>%6(񡑀−2(9786−%0񡑀4914񡑀%440−∋%8−327
36񡑀83񡑀132−836񡑀Χ9−(񡑀463∋)77񡑀∋32(−8−327񡑈񡑀
񡑅񡑣񡑣񡑁񡑑񡑙񡑗񡑀

Flameproof TMEIC
!37,−&%񡑀񡑧−879&−7,−񡑇񡑡0)∋86−∋񡑀񡑥2(9786−%0񡑀 =7񡑇
8)17񡑀񡑙36436%8−32񡑀񡑃!񡑧񡑡񡑥񡑙񡑄񡑀,%7񡑀−2863(9∋)(
񡑧∀񡑀Χ%1)4633∗񡑀)0)∋86−∋񡑀138367񡑆񡑀%:%−0%&0)
−2񡑀8;3񡑀:)67−327񡑀≅񡑀6−&񡑀∋330)(񡑀񡑃񡑥񡑙񡑓񡑑񡑑񡑄񡑀%2(
89&)񡑀∋330)(񡑀񡑃񡑥񡑙񡑔񡑑񡑑񡑄񡑀138367񡑈񡑀!,)񡑀138367
1))8񡑀−28)62%8−32%0񡑀78%2(%6(7񡑀−2∋09(−2+񡑀񡑥񡑡񡑙񡑆
񡑡񡑨񡑆񡑀񡑨񡑡񡑧񡑗񡑆񡑀%2(񡑀񡑗!񡑡∃񡑀(−6)∋8−:)񡑈񡑀!,)=񡑀%6)
8)78)(񡑀83񡑀;−8,78%2(񡑀8,)񡑀46)7796)񡑀∋%97)(񡑀&=
%2񡑀−28)62%0񡑀)<4037−32񡑀;−8,398񡑀−2∋966−2+
(%1%+)񡑈񡑀!,)=񡑀46):)28񡑀Χ%1)񡑀4634%+%8−32
3987−()񡑀3∗񡑀8,)񡑀)2∋03796)񡑀%2(񡑀%6)񡑀∋)68−Β)(
∗36񡑀+%7񡑀+63947񡑀񡑥񡑥񡑗񡑆񡑀񡑥񡑥񡑘񡑀%2(񡑀񡑥񡑥񡑙񡑈
񡑈񡑆񡑄񡑅񡑂񡑁񡑑񡑙񡑗

Preventive maintenance service 
񡑱3∋/;)00񡑀񡑗9831%8−32񡑀,%7񡑀%22392∋)(񡑀−87
񡑰6):)28−:)񡑀񡑧%−28)2%2∋)񡑀%7񡑀%񡑀 )6:−∋)񡑀3∗񡑇
∗)6−2+񡑈񡑀񡑥8񡑀%2%0=>)7񡑀(%8%񡑀∗631񡑀∋322)∋8)(
8)∋,2303+−)7񡑆񡑀79∋,񡑀%7񡑀7)27367񡑆񡑀∋328630񡑀7=7񡑇
8)17񡑀%2(񡑀71%68񡑀1%∋,−2)7񡑈񡑀񡑦):)6%+−2+񡑀񡑢%∋񡑇
836=!%0/񡑀񡑗2%0=8−∋7񡑀%2(񡑀%440=−2+񡑀1%∋,−2)
0)%62−2+񡑀8)∋,2303+=񡑆񡑀)2+−2))67񡑀∗631񡑀񡑱3∋/񡑇
;)00񡑀񡑗9831%8−32񡑀∋%2񡑀−()28−∗=񡑀2361%0񡑀34񡑇
)6%8−327񡑀%2(񡑀&9−0(񡑀(%8%񡑀13()07񡑀83񡑀,)04񡑀46)񡑇
(−∋8񡑆񡑀132−836񡑀 ∗36񡑆񡑀 %2(񡑀1−8−+%8)񡑆񡑀 ∗9896)
∗%−096)7񡑀36񡑀−779)7񡑀%7񡑀4%68񡑀3∗񡑀%񡑀46):)28−:)
1%−28)2%2∋)񡑀786%8)+=񡑈񡑀!,−7񡑀2);񡑀7)6:−∋)񡑀;−00
&)񡑀∋69∋−%0񡑀−2񡑀−2(9786−)7񡑀79∋,񡑀%7񡑀3−0񡑀%2(񡑀+%7
%2(񡑀∋328−29397񡑇1%29∗%∋896−2+񡑀34)6%8−327񡑈񡑀
񡑇񡑙񡑑񡑕񡑥񡑒񡑖񡑖񡑉񡑤񡑣񡑙񡑗񡑉񡑣񡑔񡑙񡑘񡑁񡑑񡑙񡑗񡑀

Energy storage
񡑧񡑗񡑨񡑀񡑠−)7)0񡑀񡑂񡑀!96&3񡑀 ∋,;)−>񡑀,%7񡑀7−+2)(
%񡑀 ∋334)6%8−32񡑀 %+6))1)28񡑀 ;−8,񡑀 񡑗񡑘񡑘
 ;−8>)60%2(񡑀∗36񡑀8,)񡑀():)0341)28񡑆񡑀463(9∋񡑇
8−32񡑀%2(񡑀∋311)6∋−%0−>%8−32񡑀3∗񡑀%񡑀8,6))񡑇;%=
)2)6+=񡑇7836%+)񡑀7=78)1񡑈񡑀!,)񡑀2);񡑀񡑡0)∋863񡑇
!,)61%0񡑀񡑡2)6+=񡑀 836%+)񡑀7=78)1񡑀񡑃񡑡!񡑡 񡑄
7836)7񡑀0%6+)񡑇7∋%0)񡑀)0)∋86−∋−8=񡑀∗36񡑀(−786−&98−32񡑈񡑀

񡑡!񡑡 񡑀97)7񡑀7964097񡑀6)2);%&0)񡑀)0)∋86−∋−8=
83񡑀+)2)6%8)񡑀,)%8񡑀%2(񡑀∋30(񡑀∗36񡑀7836%+)񡑀−2񡑀−2񡑇
790%8)(񡑀6)7)6:3−67񡑀(96−2+񡑀%񡑀∋,%6+−2+񡑀∋=∋0)񡑈
!,)񡑀,)%8񡑀%2(񡑀∋30(񡑀∋%2񡑀&)񡑀∋32:)68)(񡑀&%∋/
−283񡑀)0)∋86−∋%0񡑀)2)6+=񡑀32񡑀()1%2(񡑈񡑀񡑡!񡑡 
∗)%896)7񡑀񡑧񡑗񡑨Α7񡑀,)61)8−∋%00=񡑀7)%0)(񡑀896&3
∋3146)7736񡑀񡑤񡑩񡑢񡑥񡑧񡑀;−8,−2񡑀8,)񡑀∋,%6+−2+
∋=∋0)񡑀83񡑀∋3146)77񡑀8,)񡑀񡑙񡑩񡑒 ;36/−2+񡑀Χ9−(
83񡑀−87񡑀794)6∋6−8−∋%0񡑀78%8)񡑀%8񡑀8=4−∋%00=񡑀񡑑񡑓񡑐񡑀&%6
%2(񡑀񡑑񡑒񡑐?񡑙񡑈
񡑆񡑉񡑘񡑃񡑔񡑒񡑢񡑒񡑖񡑈񡑤񡑡񡑐񡑙񡑁񡑑񡑙񡑗񡑀

Rotor balancing
񡑨);񡑀#%=񡑀񡑗−6񡑀񡑘)%6−2+7񡑀3∗∗)67񡑀)<8)62%00=񡑀46)7796−>)(񡑀%−6񡑀&)%6−2+7񡑀∗36񡑀232񡑇∋328%∋8
7944368񡑀3∗񡑀638367񡑀(96−2+񡑀&%0%2∋−2+񡑀34)6%8−327񡑈񡑀񡑨32񡑇∋328%∋8񡑀%−6񡑀&)%6−2+7񡑀)0−1−2%8)
(%1%+)񡑀83񡑀8,)񡑀63836񡑀∗631񡑀,%6(񡑀6300)67񡑀%2(񡑀8,)񡑀1)77񡑀3∗񡑀3−0񡑀Β01񡑀&)%6−2+7񡑀−2񡑀:%∋991
∋,%1&)67񡑈񡑀!,)=񡑀463:−()񡑀%񡑀46)∋−7)񡑀%<−7񡑀3∗񡑀638%8−32񡑀;−8,񡑀%񡑀∋0)%2)6񡑀7−+2%0񡑀∗36񡑀,−+,)6
6)73098−32񡑀−2񡑀&%0%2∋−2+񡑈

񡑢36񡑀&38,񡑀,%6(񡑀%2(񡑀73∗8񡑀&%0%2∋−2+񡑀1%∋,−2)7񡑆񡑀1)∋,%2−∋%0񡑆񡑀)0)∋86−∋%0񡑀%2(񡑀%9(−&0)
23−7)񡑀−2񡑀&%0%2∋−2+񡑀34)6%8−327񡑀−7񡑀6)(9∋)(񡑀&=񡑀7944368−2+񡑀8,)񡑀63836񡑀&)−2+񡑀&%0%2∋)(񡑀32
%−6񡑀&)%6−2+7񡑈񡑀#−8,񡑀8,)񡑀63836񡑀7944368)(񡑀32񡑀%−6񡑀&)%6−2+7񡑆񡑀8,)񡑀6392(2)77񡑀3∗񡑀8,)񡑀.3962%0
񡑃3∗8)2񡑀񡑈񡑐񡑐񡑐񡑑񡑀3∗񡑀%2񡑀−2∋,񡑀36񡑀&)88)6񡑄񡑀−7񡑀8,)񡑀320=񡑀638%8−2+񡑀6)∗)6)2∋)񡑀796∗%∋)񡑀%2(񡑀73񡑀8,)
138−32񡑀)66367񡑀;−00񡑀&)񡑀7=2∋,632397񡑀%2(񡑀%:)6%+)(񡑈񡑀!,%8񡑀;%=񡑆񡑀8,)6)񡑀;−00񡑀&)񡑀0)77񡑀8,%2
32)񡑀8)28,񡑀3∗񡑀%140−89()񡑀3∗񡑀8,)񡑀,%6(񡑀6300)67Α񡑀138−32񡑀)66367񡑈񡑀!,−7񡑀6)79087񡑀−2񡑀%񡑀∋0)%2
7−+2%0񡑀8,%8񡑀−7񡑀8,)񡑀7%1)񡑀)%∋,񡑀6):3098−32񡑆񡑀%003;−2+񡑀∗36񡑀%񡑀Β2)6񡑀6)73098−32񡑀−2񡑀&%0%2∋−2+񡑈
񡑘񡑒񡑥񡑥񡑉񡑦񡑉񡑔񡑡񡑐񡑒񡑉񡑡񡑔񡑘񡑓񡑢񡑁񡑑񡑙񡑗

񡑒񡑐񡑙񡑔񡑕񡑓񡑉񡑘񡑈񡑗񡑖

񡑅񡑄 񡑃񡑗񡑕񡑅񡑔񡑒񡑄񡑆񡑉񡑐񡑓񡑇񡑕񡑙񡑀񡑂񡑓񡑖񡑇񡑕񡑓񡑄񡑖񡑐񡑔񡑓񡑄񡑑 񡑦񡑀񡑑񡑤񡑡񡑥񡑁񡑇񡑤񡑠񡑤񡑢񡑣񡑀񡑄񡑂񡑃񡑆 񡑘񡑘񡑘񡑁񡑖񡑗񡑕񡑅񡑔񡑒񡑄񡑆񡑉񡑐񡑓񡑇񡑕񡑙񡑒񡑄񡑈񡑁񡑆񡑔񡑒

񡑗001%6−2)񡑀∋)2񡑇
86−∗9+%0񡑀 4914
&=񡑀񡑙−6∋36



Harder steel
 (∗5&∃)񡑀)∀4񡑀∗/530%6∃&%񡑀∀񡑀5:1&񡑀0∋񡑀45∀∗/−&44
45&&−񡑀∃∀−−&%񡑀 񡑢񡑤񡑦񡑖񡑀񡑐񡑈񡑈񡑑񡑧񡑅񡑀񡑤5񡑀∗4񡑀&953&.&−:
)∀3%񡑀5)∀/,4񡑀50񡑀5)&񡑀∀%%∗5∗0/񡑀0∋񡑀/∗530(&/񡑀∀/%
∗4񡑀.03&񡑀3&4∗45∀/5񡑀50񡑀∃03304∗0/񡑀5)∀/񡑀45∀/񡑄
%∀3%񡑄(3∀%&񡑀45&&−񡑅񡑀񡑘0.#∗/&%񡑀8∗5)񡑀∗.1307&%
.∀∃)∗/∀#∗−∗5:񡑃񡑀∗5񡑀∗4񡑀∀/񡑀∀−5&3/∀5∗7&񡑀50񡑀.∀35&/񡑄
4∗5∗∃񡑀45&&−񡑀(3∀%&4񡑃񡑀8)∗∃)񡑀)∀7&񡑀∃0.1∀3∀񡑄
5∗7&−:񡑀−08񡑀∃03304∗0/񡑀3&4∗45∀/∃&񡑅
񡑠񡑉񡑑񡑙񡑇񡑆񡑐񡑁񡑆񡑕񡑓

CAD nesting software
񡑣:1&35)&3.񡑀)∀4񡑀3&−&∀4&%񡑀񡑨30񡑧&45񡑀񡑉񡑇񡑈񡑓
񡑘񡑖񡑙񡑆񡑘񡑖񡑦񡑀/&45∗/(񡑀40∋58∀3&񡑀∋03񡑀∀650.∀5&%
∃655∗/(񡑅񡑀񡑧&8񡑀∋&∀563&4񡑀∗/∃−6%&񡑔񡑀񡑩∀45&3񡑄50񡑄
7&∃503񡑀∃0/7&34∗0/񡑀50񡑀∃0/7&35񡑀񡑅+1&(񡑀∀/%񡑀4∗.񡑄
∗−∀3񡑀∗.∀(&4񡑀∗/50񡑀񡑘񡑖񡑙񡑀<−&4񡑕񡑀=:񡑀∃655∗/(񡑀∋03
∋∀45&3񡑀−∀4&3񡑀∃655∗/(񡑀0/񡑀5)∗/񡑀.∀5&3∗∀−񡑃񡑀∀/%
1∗&3∃∗/(񡑀8∗5)065񡑀4−08∗/(񡑀%08/񡑀03񡑀45011∗/(
5)&񡑀∃655∗/(񡑀)&∀%񡑕񡑀񡑙&4∗(/񡑉񡑡∀#񡑀񡑑񡑀∗/5&(3∀5∗0/
40񡑀∃6450.&34񡑀∃655∗/(񡑀4)&&5񡑀.&5∀−񡑀∃∀/񡑀∀∃∃&44
<55∗/(4񡑀%∗3&∃5−:񡑀∋30.񡑀񡑨30񡑧&45񡑕񡑀∀/%񡑀%3∀(񡑀30񡑄
5∀5∗0/񡑀∋03񡑀∋∀45&3񡑀.∀/6∀−񡑀/&45∗/(񡑀∀/%񡑀#&55&3
1−∀5&񡑀65∗−∗;∀5∗0/񡑃񡑀&41&∃∗∀−−:񡑀8)&/񡑀/&45∗/(
∀306/%񡑀5)&񡑀∃0/50634񡑀0∋񡑀−∀3(&3񡑀1∀354񡑅񡑀
񡑐񡑡񡑖񡑇񡑗񡑙񡑐񡑇񡑗񡑓񡑁񡑆񡑕񡑓

Battery storage
񡑰∗&.&/4񡑀−∗5)∗6.񡑄∗0/񡑀#∀55&3:񡑄#∀4&%񡑀񡑗−6&񡑄
!∀6−5񡑀∗4񡑀46∗5&%񡑀∋03񡑀#05)񡑀∀−−񡑄&−&∃53∗∃񡑀∀/%񡑀):񡑄
#3∗%񡑀&/&3(:񡑄4503∀(&񡑀∀11−∗∃∀5∗0/4񡑅񡑀񡑗−6&!∀6−5

&/&3(:񡑀4503∀(&񡑀&/463&4񡑀∃0/5∗/6∗5:񡑀0∋񡑀108&3
8)∗−&񡑀 ∀−40񡑀.∗/∗.∗;∗/(񡑀 ∃∀3#0/񡑀 %∗09∗%&
&.∗44∗0/4񡑅񡑀񡑱)&񡑀#∀55&3:񡑀1307∗%&4񡑀64&34񡑀8∗5)

−0/(񡑀−∗∋&񡑀∀/%񡑀∗4񡑀%&4∗(/&%񡑀∋03񡑀1&3∋03.∀/∃&
∀/%񡑀4∀∋&5:񡑅񡑀
񡑃񡑑񡑇񡑓񡑇񡑔񡑘񡑁񡑆񡑕񡑓

Liquid pump controller 
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Digital gas flow computer
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800‐752‐8558

Throttle Trip Valves
3” - 24” to 2500# Class

Non Return Valves

Service and repair locations in
Texas, California and Pennsylvania

4” - 30” to 1500# Class

Designed in accordance
with applicable codes

• ASME BPVC Section VIII
• ANSI B16.34 & B16.5
• API 611 & 612
• NEMA SM23/24



T h e  T u r b o m a c h i n e r y  &  P u m p  S y m p o s i a  i s  a  v i t a l  i n d u s t r y 

e v e n t ,  o f f e r i n g  a  f o r u m  f o r  t h e  e x c h a n g e  o f  i d e a s  a m o n g 

r o t a t i n g  e q u i p m e n t  e n g i n e e r s  a n d  t e c h n i c i a n s  w o r l d w i d e . 

T h e  e x p e r t - s e l e c t e d  t e c h n i c a l  p r o g r a m  c o m b i n e d  w i t h  a n 

i n t e r n a t i o n a l  e x h i b i t i o n  i s  t h e  p e r f e c t  p l a t f o r m  f o r  n e t w o r k i n g 

a n d  l e a r n i n g  n e w  p r o b l e m - s o l v i n g  m e t h o d s  a n d  t e c h n o l o g i e s . 
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񡑓񡑘񡑖񡑑񡑉񡑗񡑕񡑖񡑐񡑔񡑕
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We’ve Joined Forces.
Elliott Group and  
Ebara Cryodynamics
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www.elliott-turbo.com

The world turns to Elliott.
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matchless expertise. Integrating the two businesses will provide a key advantage for our liquefied gas 

customers. Who will you turn to? 

We turned to each other to provide
enhanced capabilities and a superior customer  
experience in liquified gas applications.
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