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The howDen Thomassen 
compressors c-series
oUr high-power c-series reciprocaTing compressors, covering the range from 
one to 24.8mw, are designed not only to meet the most exacting demands of process-
critical applications in the oil, gas, chemical and refining industries, but to offer 
significant advantages in operating costs and reliability.

without exception, our products meet all of 
the relevant api 618 and iso specifi cations and 
have an impressive track record of continuous 
trouble-free performance in the most 
challenging environments.

our c-series compressors utilise a proven, 
rigid construction frame design incorporating 
between one and eight compression cylinders. 
every component, from the bearings to the 
casings, has been designed or selected for 
maximum performance and robust reliability. 
the arrangement has been optimised for 
easy access to facilitate maintenance and 
minimise downtime. in addition the cylinders 
are horizontally opposed and balanced to 
ensure long-term vibration-free running.

many of the features that make our compressors 
the right choice for demanding situations can be 
added to existing compressors from virtually any 
manufacturer. this means that a relatively minor 
retrofi t project can present an exceptionally cost 
effective route to enhanced performance and 
return its investment in reduced energy costs 
and downtime in a surprisingly short time.
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high-power thomassen c-series 

reciprocating compressors 

range From 1 To 24.8mw.

Mr Geurt Thomassen began a lifelong involvement with the science and technology of gas compression in 1896. after securing a dealership 
for gas engines, he recognised the potential for improvement and started manufacturing engines to his own enhanced design. Building on 
success, in 1921 he designed his fi rst reciprocating compressor and initiated a process of continuous development and improvement that 
made Thomassen Compression Systems BV one of the world’s leading engineering companies. 
Today, we are a key part of the compressor division of Howden Global, a company that shares our 
dedication to achieving the best, most effi cient and most reliable compressor technology possible. 
our commitment to our customers, and to the future of compressor technology, is as strong as ever.

howDen Thomassen compressors markeTs inclUDe:

passion For compression

RefiNeRieS PeTRoCHeMiCaLS oiL aND GaS offSHoRe



The path to  
exceptional performance
The Howden Thomassen compressors C-series is the result 
of decades of evolution, combining practical experience 
with meticulous research, prototyping and testing.

At the design stage, every unit is subjected to an individual process of Finite 
Element Analysis and modelling. This allows us to reduce weight and limit  
free forces wherever possible while maintaining the necessary margins  
of strength, rigidity and reliability. Theoretical data from simulation 
programmes is checked and confirmed against experimental analysis  
using our purpose-built heavy duty compressor as a test bed.
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We have developed software that precisely 
simulates the oscillating torque in the system  
and its effect on various components by taking 
account of the complex variable forces that 
change with the angle of the crank. 

•	�W e investigate the behaviour of dynamically 
loaded bearings under a range of operating 
conditions. 

•	�W e predict the ways in which factors  
such as inertia from the process gas and  
the oscillating components, loadings, load 
reversals, oil temperature and viscosity, 
running speed and bearing clearance will 
affect performance.

Finite Element Analysis

At Howden Thomassen Compressors we have 
our own in-house Finite Element Modelling 
(FEM) facilities. FEM analysis is a very important 
part of the design process for heavy duty 
compressor components, because it enables us 
to provide the properties and characteristics we 
need, such as rigidity and resistance to fatigue, 
while reducing weight as far as possible and so 
improving overall efficiency.

Passion for compression
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innovaTive Thinking, proven results
the efficiency and reliability of the c-series is the result of combining 
stringent attention to detail, such as the exclusive use of rolled threads 
for greater fatigue resistance on all high tensile bolts, with some major 
advances in compressor technology.

eliminaTing riDer ring wear: 
the free floating piston

the free floating piston, a patented innovation, is a 
radical rethink of piston operation. rider ring wear 
is, inevitably, one of the major causes of compressor 
maintenance shutdowns. oil lubrication systems 
can greatly extend the life of the rider rings, piston 
rings and the cylinder wall itself, but oil lubrication 
is not always an option. where continual running 
times of several years are increasingly demanded 
by operators, it becomes more and more benefi cial 
to extend the gaps between maintenance breaks. 
to address this, we developed the ffp™ system. 

instead of being supported by the rider rings, 
the piston is supported on a fi lm of the process 
gas itself. the gas fi lm is produced by fl ooding 
the interior of the piston with gas during the 
compression phase and allowing a small quantity 
of the gas to fl ow out of the bottom of the piston 
to support its weight. this means that, except 
for a very brief period during the start-up of the 
compressor, there is no contact at all between 
the rider ring and the cylinder so that rider ring 
wear is virtually eliminated. the ultra-thin fi lm 
of gas, around 10–50 microns deep, represents 
less than one per cent of compressor capacity 
and is allowed for at the design stage so that 
there is no reduction in output.

the fi rst free floating piston compressor we 
installed in an industrial application has now 
been running for over ten years without any 
replacement of the rider rings. today, there are 
more than one hundred free floating piston 
compressors in use within the oil and gas, refi nery 
and petrochemical industries. even where oil 
lubrication would be viable option, the free floating 
piston has proved to be a simpler and more 
cost effective route to improved reliability and 
availability (see www.thomassen.com/ffp 
‘how it works’). 

opTimising mainTenance inTervals: 
rsens™ 

the rsens™ rider ring monitoring system is 
designed for situations where ffp™ are not 
installed and where planned downtime will be 
required for rider ring replacement. the timing 
of the shutdown is crucial: intervene too early 
and you will be replacing viable rider rings, 
leave it too late and there may be very expensive 
knock-on damage to the piston and cylinder lining. 
accurate information about rider ring condition 
is therefore invaluable. most of the available 
sensors, however, measure the drop in the level 
of the piston rod. this can be affected by a 
number of variables which confuse the data. 
our unique rsens™ system places a sensor 
inside the piston head cover itself, from where 
it can provide precise and reliable feedback of 
rider ring condition.

the rsens™ system uses a solid state sensor 
that is unimpaired by the most hazardous 
environment, including corrosive and acid gases, 
extreme temperatures and pressures and even 
explosions. the placing of the electronic 
components outside the cylinder makes them 
easy to access even while the compressor is 
running normally. 

proTecTing againsT pisTon roD 
FailUre: hydrofit couplings

the piston rods in c-series compressors are fi tted 
with hydrofi t hydraulic couplings at both the 
piston and the crosshead ends to offset against 
fatigue failure at the most critical points, where 
the rod is coupled to other components. easily 
assembled and adjusted, pre-loaded couplings 
substantially reduces cyclic stresses and offer 
a simple route to extending piston rod life.

1 the free floating piston

3 hydrofit couplings

 2 rsens™

1

3

2

please note that these features are optional and are not all found 

in every howden thomassen compressors product. the illustration 

simply indicates their position when installed.
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c-series reciprocating compressors 
components and range

1 	C rankcase/oilsump

2 	�C rankshaft with integral  
forged drive flange

3 	M ain bearing

4 	C onnecting rod

5 	C rosshead

6 	�A djustable, replaceable  
crosshead shoes

7 	�P iston rod with hydraulic  
connections

8 	�P artition cover with oil and  
gas seal

9 	�D ouble compartment partition 
cover with gas seal

10 	C rosshead guide/Distance piece

11 	C ooling water jacket

12 	S tuffingbox

13 	R eplaceable dry type cylinder liner

14 	V alves

15 	F orged steel cylinder

16 	�P iston with PTFE rider- and  
piston rings

17 	P neumatic valve actuator

18 	M ulti-valve type cast cylinder

19 	�C ylinder and stuffingbox 
lubricator

20 	L ube oil header

21 	S pacer block and tie rods

22 	F rame cover

23 	C rosshead guide support

24 	F lywheel

25 	S ingle valve type cast cylinder

26 	S uction pulsation vessel

27 	D ischarge pulsation vessel

28 	C learance pocket

1

2

3

4

5

6

7
8

9

10

11

11

12

13

14

15

16
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18

28
17

10

14

23

19

20 21

22

24

26

26

25
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Model Rating kN Rated Power kW Rated Speed No. of Cranks

C-7 130 800 600 1-2

C-12 185 2,300 600 1-4

C-25 300 5,600 600 1-6

C-35 550 10,300 550 1-6

C-45 825 15,400 500 2-6

C-85 1,500 24,800 375 2-8

CHS 245 4,600 1,200 1-6

FRAME SIZE AND RATINGS API 618 RECIPROCATING COMPRESSORS
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Hydrogen processes 
Hydrocracking

Visbreaking 
Catalytic reforming

Treating 
Other related processes

Gas-lift 
Gas gathering

Gas field depletion 
Gas transmission

Gas storage 
Gas processing

Gas to liquids 
Coal to liquids

LNG 
Polysilicone

LDPE

Ethylene Propylene Others

Refining

EXPLORATION & PRODUCTION

OTHERS

CHEMICAL & PETROCHEMICAL

Applications where Howden Thomassen compressors  
have a proven track record include



98

gloBal aFTermarkeT 
service and support
every howden thomassen compressors product is supported by 
an absolute commitment to worldwide support and spare parts.

our commitment not only ensures that your 
machinery is kept in optimal condition, it also 
means that we can offer advice on fully costed 
upgrade projects designed to give you the 
benefi ts of state-of-the-art technological 
developments that may substantially reduce 
maintenance and energy costs and repay their 
investment in a surprisingly short time.

over the years, we have found that the best 
route to optimising performance is to work in 
partnership with your in-house engineers. by 
understanding your processes, constraints and 
future planning, we can provide advice and 
upgrades that exactly match your requirements.

UpgraDes anD re-raTing services For 
virTUally any compressor eQUipmenT

we can carry out upgrades, overhauls and 
re-rating exercises that will bring new levels 
of performance to your existing equipment 
irrespective of its location, manufacturer or 
application, enabling it to cope with changes 
in demand, processes, operating conditions 
and environmental constraints. state-of-the-
art innovations, such as hydrofi t couplings, 
free floating piston technology and rsens™Ð 
monitoring, can be incorporated 
into existing compressors. 

operating through a global network of 
strategically situated centres, our service 
engineers respond quickly and effi ciently to the 
needs of customers and provide the most cost 
effective route to meeting present and future 
demands. our services include:

 • inspection, overhaul and repair.

 • customer-focused maintenance contracts.

 • specialist engineering.

 • a full spare parts programme.

 • re-rating and upgrading.

 • customer training.

before

after



1110

inspecTion, overhaUl 
anD repair

because we can expertly handle all of your 
compressor maintenance requirements, from 
routine inspection to troubleshooting and 
emergency repairs, you can be assured that 
your compressors will be maintained at optimum 
effi ciency and that help is on hand quickly 
when you need it. we aim for preventative 
maintenance wherever possible. 

we also investigate technological developments 
that might raise performance. in the hands of our 
highly experienced engineers, a routine repair 
can present an opportunity for introducing 
improved specifi cations or capabilities.

howden thomassen compressors service 
engineers have outstanding experience in all 
types of compressors and applications and are 
fully trained and experienced in procedures 
such as:

 •  dis-assembly, inspection and overhaul of 
virtually any type of reciprocating compressor.

 • installation and commissioning.

 • emergency callout.

 •  repair or replacement of worn and 
damaged components.

 • re-blading of steam turbine rotors.

 • low and high speed compressor balancing.

 • laser alignment.

whether they are working in our factories and 
workshops or on site in our customers premises, 
our engineers work as a team to deliver the 
most reliable and robust outcome for each 
individual situation. 

our experience covers reciprocating, centrifugal 
and screw compressors, steam turbines, pumps 
and auxiliary systems. extensive in-house facilities 
enable us to design and manufacture parts on a 
short time scale and all of our repairs are carried 
out in full accordance with api guidelines. 

in-hoUse inspecTion anD 
TesT FaciliTies

our facilities in the netherlands are 
comprehensively equipped with modern test, 
inspection and repair equipment custom 
designed for working with heavy duty 
compressor plant. our services include:

 • certifi ed ndo inspections.

 • eddy current inspections.

 • mechanical machining.

 • heat treatment.

 • grinding of hard and abradable coatings.

 • over-speed testing of rotating parts.

 • emergency parts supply.

 • stacking and de-stacking of rotors.

 • lead labyrinth repairs.

 • high precision welding.

 • dynamic balancing.

 • specialist engineering.

mainTenance conTracTs

our maintenance philosophy is based fi rmly on 
the principle of reducing the total lifetime cost of 
your equipment by maximising availability and 
reliability. we do this by monitoring the condition 
of critical elements to prevent failure and, if 
failure does occur, by taking steps to prevent 
its recurrence. building on feedback from 
customers, fi eld engineers and r&d specialists, 
we have developed a fl exible maintenance 
management system designed to give plant 
operators total security and peace of mind.

our modular package includes the following 
optional units.

Proactive Performance Maintenance 
optimiser (PPMo)

by carrying out thorough checks at fi xed 
intervals, scheduled to suit your requirements, 
we can record component wear and tear, 
identify trends and carry out preventative 
maintenance at the optimum time.

Supplier Stock agreement

it is vitally important to have spare parts 
available when you need them. we can list the 
parts we undertake to keep in stock and set out 
the delivery deadlines that we will meet.

Scheduled and emergency Call-outs

we know that a compressor breakdown can 
have severe consequences. we are on call 24 
hours a day, and pride ourselves on responding 
with maximum effectiveness in minimum time, 
using highly qualifi ed service engineers.

Specialist engineering Backup

our specialist engineers can advise on and carry 
out modifi cations and enhancements to help 
customers raise the effi ciency and reliability of 
their equipment and get the best from their 
maintenance programmes. 

Repair Services

because it makes economic and logistical sense 
for customers to deal with a single service 
partner, our repair shop can provide a guarantee 
that capacity will be available when it is needed.

other engineering Services

our in-house facilities are impressively 
comprehensive. they include failure analysis 
and root cause analysis, performance metrics 
and feasibility studies, stress calculations, 
pulsation investigations, design studies using 
fem techniques, rotor dynamic analysis, 
vibration analysis, full system analysis and 
reverse engineering.

service and support
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Training

To keep your compressor running at peak 
performance and identify potential problems,  
it is vital to understand the equipment and  
the principles behind its workings. Our training 
courses, delivered either on your own premises 
or at our training facilities in the Netherlands, 
provide a practical knowledge of compressors.

Our instructors ensure that your staff have  
all the information, background and skills  
they need to keep your compressors running 
safely and efficiently and carry out all of the 
necessary routine maintenance. Each course  
is tailored to the needs of the delegates  
attending and the equipment and process  
they will be involved with.

Spare parts

We supply a comprehensive range of spare parts 
for both our own and third-party compressors. 
Through continued improvements in the durability 
and operating efficiency of components, every 
replacement becomes an opportunity to raise 
performance. Replacing a standard piston  
with our Free Floating Piston technology, for 
example, can reduce downtime and running  
costs by entirely eliminating the need to  
replace rider rings.

With service centres around the world including 
the Far East, Middle East, India and South 
America and a global network of sales offices and 
representatives, we are always ready to provide  
a fast response to requests for spare parts.

Supporting older equipment

In addition to standard components, Howden 
Thomassen Compressors is frequently able to 
supply parts for compressors that are no longer 
supported by the original manufacturer.

Centrifugal compressor 
aftermarket services

We bring more than 40 years experience, 
state-of-the-art design capabilities and high 
quality engineering to the enhancement  
of centrifugal compressors, irrespective  
of the original manufacturer.

	 •	�We can fit new compressor rotors within  
an existing casing, modifying the design to 
meet new demands if necessary.

	 •	�We can adjust spherical tilting pad bearings  
to improve rotor stability.

	 •	�We can install customised mechanical wet 
seals or dry gas seals to reduce oil leakage.

	 •	�We can replace geared couplings with  
dry flexible disc or diaphragm couplings, 
reducing maintenance costs.

	 •	�We can fit abradable seals with tighter 
clearances to reduce recirculation losses  
and buffer gas consumption.

	 •	�We can reverse engineer and usually  
improve any component.

For further information about new equipment, upgrades or maintenance services, or to 
arrange a visit from one of our service engineers, please contact: info@thomassen.com

service and support
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