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ABB’s new A100 turbocharger series
The A100-M series for medium-speed and A100-H series for
high-speed engines are designed specifically to meet future
demand for higher compressor pressure ratios with single-stage
turbocharging. 

Growing demand for energy, rising fuel costs and stricter
emissions legislation are having an important influence on
engine development in the medium- and high-speed segment.
It goes without saying that these same factors, plus the on-
going trend towards higher engine power densities and higher
power output, are also impacting turbocharger technology:
Higher engine mean effective pressures require higher turbo -
charger pressure ratios, while optimization of combustion
technology, new engine-internal measures and the focus on 
exhaust after-treatment systems all influence the development
of modern turbocharging systems. In short, highly efficient 
turbocharging systems are vital for energy-efficient engines.

High compressor pressure ratios are required today not only
to increase the power output, which was the key aim in the
past, but also because they play a significant role in emissions
reduction. They are needed, for example, for the Miller /
Atkinson process, which is used in some form in almost all
modern diesel and gas engines. In diesel engines this process
helps to reduce NOx emissions, while in gas engines it is used
to shift the point at which knocking begins. Extra reserves of
pressure ratio are also required for engines operated at high
altitudes.

Turbocharger performance – a crucial factor
During the past decade engine-builders have managed a 
significant increase in mean engine power output in the 
medium-speed segment, while at the same time cutting spe-
cific fuel consumption and lowering engine emissions (Fig. 1).
This same period has also seen a substantial increase in 
the demands made on the turbocharger’s thermodynamic and
mechanical performance.

The next generation of diesel and gas engines will fully utilize
the considerable potential of the A100-generation turbo -
chargers. Full-load pressure ratios of up to 5.8 in continuous
operation with aluminium compressor wheels, at high efficien-
cies, set new benchmarks for power density in turbocharger
construction and take the known limits of single-stage turbo -
charging a significant step further.
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Fig. 1: Increasing demands made on turbocharger performance
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From TPS to A100-M/H turbo chargers
Ten years after their introduction, more than 30,000 TPS
series turbo chargers are successfully operating on small
medium-speed diesel engines and large high-speed diesel
and gas engines rated from 500 kW to 3300 kW. While 
these turbochargers continue to be the preferred choice for
engine series rated at today’s power levels, market demand
for ever-higher engine power densities and higher efficiencies,
as well as the need to curb engine emissions, calls for new
engine concepts and a new generation of turbochargers. It 
is for these advanced engines that ABB has developed the
high-pressure A100-M/H series – the A100-H series for high-
speed engines and the A100-M series for small medium-
speed engines.

The frame sizes of the A100 radial turbochargers have the
same outer dimensions as the field-proven TPS turbochargers
and, also like the TPS, have the oil inlet and outlet ducts 
integrated in the foot. This ensures that in the case of further
development of current TPS-turbocharged engine platforms,
these engines can be fitted with A100 radial turbochargers
without having to make any major changes to the turbocharger
mounting. 

Design concept 
A100 radial turbochargers are of modular construction with a
minimized number of component parts and are designed to
allow matching to the special requirements of each diesel and
gas engine application. Different casing materials are available
for different turbine inlet temperatures. 

A range of specific design and configuration features enables
the A100-M radial turbochargers for small medium-speed
engines to also be used with HFO or with pulse turbocharging
systems. Since the exhaust-gas temperatures with these
engines are usually lower than with high-speed engines, the
bearing casings of A100-M turbo chargers can be supplied
with or without water-cooling. Options include coated nozzle
rings and multi-entry turbine inlet casings.
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Aluminium compressor wheels are standard
For the A100 radial turbocharger ABB developed a cooling
technology that allows the continued use of aluminium for the
compressor wheels even at such very high pressure ratios,
and without compromising the high operational reliability and
long component exchange intervals users have come to
expect with this material. This has avoided changing to cost-
intensive titanium components. 

Cooling with compressor air was shown by an extensive test
program to be the most efficient solution and also to be the
easiest and least costly for the engine builder to implement.
The concept is already proven in the field, having been offered
as an optional feature for the larger ABB TPL . . -C turbo-
chargers for several years now.

Containment concept successfully tested
The A100 casings take full account of the much higher
mechanical demands made on them. During their design 
ABB worked closely with engine-builders to ensure the same
compactness as the TPS as well as optimum mounting of the
turbo charger on the engine console. The safety of the con-
tainment concept – a vital consideration in view of the signifi-
cantly increased power density – has been confirmed both
numerically and experimentally by turbo charger containment
tests on the test rig.

The stronger shaft required because of the higher power
transmission was also a factor in the design of the A100 
bearing assembly, which was based on TPS bearing 
technology. On the turbine side, the casing centring concept
which has proved so successful with the TPS. . -F has 
been retained and ensures safe and efficient turbocharger
operation.
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Thermodynamic performance
Three entirely new compressor stages, each with different
compressor wheel blading, allow the compressor volume flow
range of today’s TPS . . -F turbo chargers to be covered by the
new A100-M/H turbochargers with significantly higher pres-
sure ratios (Fig. 2). 

The A100 turbocharger features a single-piece aluminium
compressor wheel. New high-pressure diffusers and compres-
sor blading were developed in addition to the innovative wheel
cooling to ensure the full-load pressure ratios of about 5.8
with aluminium wheels. A range of compressor stages is avail-
able for every turbo charger frame size, allowing optimal
matching to every application. The compressor map in Fig. 3,
which is based on measurements taken on the recently
released A140 turbo charger, shows the high efficiencies,
excellent map widths and more than adequate overspeed 
margins achieved. 80 % compressor efficiency is achieved on
a typical generator line for a full-load pressure ratio of 5.8. 
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values can be achieved).

Fig. 3: Compressor map (A140)
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A quantum leap in turbocharger development
A wide range of available compressor and turbine specifica-
tions makes the A100 ideally suited for applications on
engines in the marine, industrial and power generation as well
as traction sectors. Figure 5 shows its outstanding thermo-
dynamic potential in the case of a full-load-optimized turbo -
charger specification. The comparison with TPS turbocharger
efficiency illustrates well the performance gain precisely 
in engine applications making very high demands on the
achievable compressor pressure ratio, and therefore the
quantum leap the A100 represents in turbocharger develop-
ment for single-stage turbocharging of modern medium- 
and high-speed engines. 

New turbine stages
A new generation of mixed-flow turbines has been developed
for use with the A100 turbochargers in addition to the existing
TPS mixed-flow turbine stage. 

A characteristic of this new turbine family is the larger operat-
ing range, allowing the new compressor stage’s high pressure
ratio potential to be exploited over an even wider range of
application. The turbine’s design has been optimized in each
specific volume flow range, so that the individual stages
exhibit higher turbine efficiencies than the current TPS turbine
stages. Further development of the sealing technologies has
reduced the bypass flows so that flow losses are also lower.
This has allowed, in particular, a substantial improvement in
turbo charging performance at higher boost pressures (Fig. 4).
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Qualification program
Like all newly developed ABB turbo chargers, the A100 was
put through a mandatory qualification program on ABB’s 
own combustion test rigs to ensure reliable operation in future
engine applications. The comprehensive series of tests
ranged from thermodynamic checking of the new compressor
and turbine stages to mechanical qualification of all newly
designed component parts.

Maintenance and service
The maintenance intervals for the A100 turbochargers have
been kept similar to those for the proven TPS turbochargers.
Although the demands made on thermodynamic and mechan-
ical performance are higher, the turbo chargers of the new
A100 generation will satisfy all requirements in respect of high
reliability and low-maintenance operation. The necessary 
service know-how and logistics support for the new turbo -
chargers is ensured by a network of some 100 ABB service
stations around the world. Users of advanced diesel and 
gas engines fitted with A100 series turbochargers can rely 
on the same high ABB service standards they are used to
today being maintained in the future.

Introduction program
In the run-up to the series introduction of the A100, engine
test rig trials were carried out to verify the thermodynamic 
performance. The high pressure ratios and efficiencies that
can be achieved with the A100 allowed the high power densi-
ties expected on the engine side to be clearly demonstrated.
Hundreds of running hours on the test rig have also confirmed
the high performance level of the A100 in continuous opera-
tion. In the meantime, the first two turbochargers in this series,
the A140-M/H and A135-M/H, with pressure ratios of up to
5.8 at full load, have been introduced to the market. Further
sizes will be introduced in due course.
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ABB Turbocharging Service network

ABB Turbo Systems Ltd
Bruggerstrasse 71 a
CH-5401 Baden/Switzerland
Phone:  +41 58 585 7777
Fax:      +41 58 585 5144
E-mail:  turbocharging@ch.abb.com

www.abb.com/turbocharging

Aberdeen · Adana · Alexandria · Algeciras · Antwerp · Baden · Bangkok · Barcelona · Bergen · Bremerhaven · Brisbane · Buenos Aires · Busan · Cairo · Cape Town
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Dubai · Dunkerque · Durban · Fukuoka · Gdansk · Genova · Gothenburg · Guangzhou · Guatemala City · Haifa · Hamburg · Helsinki · Ho Chi Minh City · Hong Kong
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Madrid · Malta · Manaus · Manila · Mannheim · Marseille · Melbourne · Miami · Montreal · Mumbai · Naples · New Orleans · New York · Onomichi · Oporto · Oslo
Panama · Perth · Piraeus · Qingdao · Quito · Reykjavik · Rijeka · Rio de Janeiro · Rotterdam · Saint Nazaire · Santo Domingo · Santos · Seattle · Shanghai · Singapore
Southampton · St. Petersburg · Suez · Sunderland · Surabaya · Talcahuano · Tallinn · Telford · Tianjin · Tokyo · Vadodara · Vancouver · Varna · Venice · Veracruz
Vizag · Vladivostok



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


