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Technology Technology

Alternative drives

From the field
to the engine

The days of the internal combustion engine 

are far from numbered: the increasing 

effectiveness of emission controls and 

the use of alternative fuels promise 

it a long-term perspective

Dr. Hans-Walter Knuth, Head of Exhaust Gases and Operating Materials at DEUTZ, 

explains why fuels made from renewable raw materials require a high-tech engine

Among engine manufacturers, development
work in the coming years is set to particularly
focus on further optimising fuel combustion

and on efficiently purifying exhaust gas. Hand-in-
hand with these activities goes the use of alterna-
tive fuels. The likelihood of future scarcity and the
associated increased cost of petroleum-based fuels
is driving a search for alternatives. And this is where
one major advantage of internal combustion
engines becomes apparent – they can be powered
by many different types of fuel, from petrol and
diesel to hydrogen. Biodiesel (mostly in the form of
rape methyl ester – RME), a fuel made from rape oil,
is one of the main alternatives for the diesel engine
and favourable tax laws mean it is being increasing-
ly used by German farmers. A diesel engine can be
converted to run on biodiesel at relatively low cost,
and DEUTZ has been offering customers this option
for some years. The benefit of this so-called
biodiesel lies in the – to some degree – significant
reduction in emissions of particles, hydrocarbons
and carbon monoxide. However, this positive effect
is partly offset by the slight increase in emissions of
nitrogen oxides and greater consumption.

DEUTZ is the world’s first manufacturer to launch
hightech engines – DEUTZ Natural Fuel Engines® –
which can burn pure rape oil (correspondent to DIN
V 51605) while at the same time complying with the
current emission thresholds under Stage III (page 10).

One engine, many fuels

Besides fuels based on vegetable oils – soy is used
rather than rape in the USA – the proportion of syn-
thetically produced fuels is also set to increase
substantially. Here, a distinction is made between
fuels based on natural gas (gas-to-liquid, or GTL,

fuels = synfuel) and those based
on biomass (biomass-to-liquid, or
BTL, fuels = sunfuel). The non-
fossil sunfuel has the great
advantage that, when it com-
busts, no additional carbon diox-
ide is discharged into the atmos-
phere.

The internal combustion 
engine lives on

The debate about alternative
fuels, particularly those based on
biomass, often tends to overlook
the issue of its availability for a
mass market. Renewable raw
materials – i.e. products generat-
ed through agriculture and
forestry which are not used as
food – are already being pro-
duced on 13 per cent of Ger-
many’s agricultural land. Howev-
er, biofuels are a low-cost, sus-
tainable solution for cer tain
sectors and certain applications.
Of the alternatives to our current

concept of the combustion
engine – hydrogen as a clean
fuel, the hybrid drive or the fuel
cell – only the hybrid drive is
offering some interesting op-
tions, even today. The division of
labour between the internal com-
bustion engine and the electric
engine has particular benefits in
applications with a high propor-
tion of partial load operation.

But it will be a little time yet
before the fuel cell, touted in
recent years as the ideal candi-
date for replacing the internal com-
bustion engine, can be deployed
on a large scale in vehicles and
industrial applications. As impres-
sive as obtaining clean energy
from electrolysing hydrogen and
oxygen is in principle, there is still
a long way to go before this type of
propulsion can meet the demands
placed on the internal combustion
engine in terms of torque, provid-
ing variable output and power to
weight ratio. [jp | sr] ■

Interview

The quality of the technology is crucial
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“Alternative fuels” is the term given to energy sources for petrol and diesel engines which 

– except for liquid gas – are not derived from petroleum processing. They include rape oil,

ethanol from agricultural production, natural and liquid gas, and hydrogen. Rape oil and 

vegetable oils are converted to so-called methyl esters using methanol and then sold as

biodiesel. Given rising prices and the prospect of increasing petroleum scarcity, renewable

raw materials are becoming increasingly important. Apart from rape oil and rape methyl 

ester (RME), the alternatives to petrol and diesel fuel have a more or less restricted range

and higher fuel costs. Research into hydrogen, as the energy source of the future, is 

ongoing. A brief overview:

Rape oil is a renewable raw material and is obtained from rape. The natural oil is acquired 

by pressing the plant and then filtering. 

Rape methyl ester is the term given to rape oil that has been refined by esterification, 

and is very similar to diesel fuel. It is also known as RME and biodiesel. In chemical 

terms, it is fatty acid methyl ester (FAME). 

Hydrogen is a colourless, odourless gas which, when burned, gives off steam and – 

because of the air's nitrogen content – nitrogen oxides. However, issues regarding its 

storage remain unresolved. Moreover, hydrogen production requires large amounts of 

energy and gives off substantial quantities of CO2. Hydrogen production from solar 

sources is currently unprofitable due to the exorbitant cost.

INFO | Alternative fuels
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Dr. Knuth, most of DEUTZ’s engines
can run on biofuels. What are the
benefits of these vegetable matter-
based fuels?
Dr. Knuth: To begin with, the use of

these renewable raw materials as a

fuel is almost neutral in terms of the

CO2 balance. During the growth of the

crops used to obtain regenerative

fuels, the amount of CO2 taken from

the air and converted to vegetable

material is almost the same as that

released into the air by engine combus-

tion. Soot emissions are also lower

when it is biodiesel, rather than diesel,

that is burned – lower by between 40

and 60 per cent. Emissions of other

particles fall too, by 20 to 50 per cent.

That sounds too good to be true …
The benefits can be substantial, par-

ticularly in the agricultural sector, but

operators need to take certain things

into account when using these fuels.

For example?
The distinction between biodiesel and

pure vegetable oil is crucial. Most

DEUTZ engines built since 1993 have

been approved to run on biodiesel. All

approved engines can run on biodiesel

as they are, i.e. no retrofit kit is

required. Now, 2012 series engines

have been developed to run on pure

vegetable oil. Special versions of these

are being installed in rape oil-compati-

ble tractors made by SAME-DEUTZ-

FAHR and AGCO Fendt. 

Are there any differences between
these two types of biofuel?
Our rape oil engines have a number of

special components which enable

them to run on the difficult rape oil fuel.

The main component is a two-tank sys-

tem. Normal running is with rape oil,

while startup and longer, low-load oper-

ations are with diesel. To achieve the

best possible combustion, all the rape

oil engines are supplied with DEUTZ’s

Common Rail system. In contrast, stan-

dard engines can run on biodiesel with-

out any need for special components.

With these two fuels, the oil change

interval is halved compared with

engines running on diesel. Long idle

periods – for example, farm machinery

being switched off during the winter –

should be avoided. It also needs to be

recognised that the output of an engine

running on biofuel is five to ten per cent

lower, meaning consumption increases

accordingly.

And what about the warranty?
Providing the operator complies with

the appropriate guidelines and only

uses the fuels specified by the EN

14214 and DIN V 51605 standards,

our usual warranty rules still apply. We

recommend that fuel suppliers are cho-

sen with great care and that the fuel

quality is authenticated. ■
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Classic and contemporary: a 
Lamborghini R6 (above, left) 
and a SAME Explorer (above) 
are two other SDF models – 
the historic engine (left) shows 
the DEUTZ 80th anniversary 
gift. The picture below shows 
a Hürlimann XE

1942 SAME is formed from the Cas-
sani Brothers family business (Societá
Accomandita Motori Endotermici).

1952 SAME DA 25
– the world’s first
tractor with four-
wheel drive.

1958 Italian
design: SAME
240.

1965 Export hit:
SAME Minitauro.

1972 SAME
acquires Lamborgh-
ini Trattori.

1975 Strong:
SAME Tiger 105.

1979 SAME takes
over Hürlimann.

1995 The takeover of the agricul-
tural machinery division of Klöck-
ner-Humboldt-Deutz (KHD) results
in the new SAME group SAME
DEUTZ-FAHR Group S.p.A. (SDF).

1996 Tractors and
engine production 
in India through
joint venture called
SAME Greaves Ltd.

2002 SDF takes over
the shares of Greaves
LTD. The joint venture
becomes SDF India.

2006 DEUTZ AG share-
holding increases to
over 40 percent.

2003 SDF buys 
more than 20 percent
of the DEUTZ AG
shares and becomes
largest shareholder.

2005 SDF acquires the
Croatian combine man-
ufacturer Duro Dakovic
PSU. SDF Combines is 
founded.

INFO | Chronology

1927 Francesco
and Eugenio 
Cassani’s tractor
engine is installed
in the “Trattice
Cassani”.

1973 Com-
pany founder
Francesco 
Cassani
dies. Current
Chairman 
Vittorio
Carozza 
is his 
successor.

1992 Foundation: SAME Polska. 2007 SDF celebrates
its 80th anniversary. To 
celebrate, DEUTZ pres-
ents the firm with an
agricultural engine built
in 1927.

1951 Historic Trac-
tor: SAME Diesel.
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At the SAME DEUTZ-FAHR's
80-year anniversary, Presi-
dent Vittorio Carozza was

able to present a good balance to
the invited guests. In 2006, the
company that was formed in 1927
had group revenues of 1,037 mil-
lion euros, taking it into the one-
billion euro revenue category for
the first time ever. The net profits
also rose to 40.2 million euros,
setting a new record (box). Good
news that raised the already hap-
py atmosphere even higher.

Long way to global player

Compared to today, the begin-
nings were modest: As Francesco
and Eugenio Cassani developed
the first diesel engine especially
for tractors, and installed it in the
legendary “Trattice Cassani”, the
two brothers could not know that
their small company would
become a global agricultural
machine producer, which from
1942 to 1995 was simply named
“SAME” (Societá Accomandita
Motori Endotermici, Limited Com-
pany for Combustion Engines). In
1995, after SAME took over the

agricultural machinery division of
Klöckner-Humboldt-Deutz AG, the
name was changed to SAME
DEUTZ FAHR Group S.p.A (SDF),
with their headquarters in the
Northern Italian town of Treviglio.
It is still there today, just outside
Milan. SDF’s international direc-
tion began in 1973 when the cur-
rent chairman Vittorio Carozza
took over the management of the
company. Shortly before, SDF
had pooled its strengths on the
Italian market by taking over Lam-
borghini Trattori. In 1979, Hürli-
mann expanded the SDF portfo-
lio. In the 1990s, SDF Polska was
founded. The eventual step into
Asia came with an Indian joint
venture. The 12-year partnership
with DEUTZ AG was expanded to
a strategic cooperation focussing
on compact engines for agricultur-
al machines in 2003. The agree-
ment includes the provision of all
four SDF brands with DEUTZ

engines in the four to seven-liter
displacement class. SDF also
became principal shareholder in
the DEUTZ AG, and is today the
largest single shareholder with
over 40 percent.

A special present

To celebrate the 80th anniversary,
DEUTZ thought of something spe-
cial. Holger Friedrich, who is usu-
ally in charge of the training center
for compact engines at DEUTZ,
was appointed “special emis-
sary”, and from the depths of the
Czech agriculture he brought over
a DEUTZ engine to Cologne that
was built in 1927. Although the
engine is 80-years old and has a
long working life behind it, it still
runs perfectly. The engine was
cleaned up in Cologne and sent to
Treviglio. It now has a place of
honor there as a symbol of the
German-Italian cooperation. [af] ■

Expertise Expertise

SAME DEUTZ-FAHR

Towards a strong 
future with 80 years 

of experience

SAME DEUTZ-FAHR with Vittorio Carozza as owner and Chairman, 

as well as Massimo Bordi as CEO, was formed in Treviglio by engineer

Francesco Cassani in 1927. With the SAME, DEUTZ-FAHR, Lamborghini

and Hürlimann brands, SDF is one the world’s largest producers 

of tractors, combine harvesters, engines and agricultural machines. 

The international company combines global production locations 

with tightly-knit on-site sales: The network consists of 13 subsidiaries,

120 importers across the world, as well as a sales and service 

organisation with around 3,000 authorized dealerships. The 

tractor range with models from 30 to 270 hp is designed for every 

application and includes caterpillar and special tractors. The 

combine harvester range covers around 90 percent of market 

needs with its models from 120 to 360 hp. In 2006, 34,794 tractors,

23,439 engines and 26,906 transmissions were sold. That 

accounts for a business volume of 1,037 billion euros. With its 

around 3,000 employees, the group made a net profit of 

40.2 million euros.

INFO | SAME DEUTZ-FAHR

The Italian company SAME DEUTZ-FAHR 

can not exactly look back over its 80 year 

history and say it was uneventful. To 

celebrate the anniversary, DEUTZ has 

come up with something special

Brand strength With Lamborghini
Trattori, SAME, DEUTZ-FAHR and 
Hürlimann, SAME DEUTZ-FAHR’s
portfolio offers the ideal machine 
for every need
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Leading from the front: a DEUTZ-FAHR Agrotron K 100 in action. Other SAME DEUTZ-FAHR brands include Lamborghini, Hürlimann and SAME
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There were fireworks at Fendt’s 2006 Field Day as they presented 21 new 

Vario models. And it was very clear from the agricultural technology show 

near Würzburg that the premium manufacturer from Marktoberdorf in the 

Allgäu region has confidence in DEUTZ’s new generation of engines

When it comes to building large tractors, the
926 Vario had already more than con-
firmed Fendt’s innovative strength. But

what the Marktoberdorf-based firm put on display
at their company show in late August stunned visi-
tors and had even “old hand” farmers raising their
eyebrows – the latest top-of-the-range Vario 936
model has established new benchmarks. 

265 kW output, maximum torque 1482 Nm
achieved at 1,450 min-1, and a top speed of 60
km/h make Fendt’s flagship the world’s fastest
standard tractor and one of the most powerful. The
heart of this monster is a DEUTZ TCD 2013 L06 4V,
namely the new AgriPower engine. But that was not
all – five further large tractors round off the 900

series. The 922, 924, 927, 930 and 933 models
are also powered by the Cologne manufacturer’s
AgriPower variants. They output between 164 and
242 kilowatts. 

Low consumption – long service intervals

The powerful AgriPower engines, with their four-
valve technology, have an engine speed-independ-
ent, Common Rail high-power injection system that
runs with pressures of up to 1,600 bar. “By combin-
ing cooled, external exhaust gas recirculation with
fully-electronic engine control, we can achieve opti-
mal fuel combustion,” says Jürgen Degenhardt, Key
Account Manager at DEUTZ, of the TCD 2012 and

2013 series benefits. This
results in low fuel consumption
in all the output classes. “And all
of our engines also have long
service intervals.” Oil changes
are only required every 500 oper-
ating hours. Moreover, it hardly
needs to be stated that all the
new Fendt Vario models comply
with the strict TIER 3 emission
standards.

Apart from the 900 series,
Fendt presented 15 other new
models on the Count of Schön-
born’s estate. And, in an unmis-

multi-purpose machine with top-
class productivity, and the eco-
nomical DEUTZ engine plays a key
role. Fendt’s new Vario 400 series
also enjoy the benefits of the mod-
ern TCD 2012 L04 4V. Five mod-
els range in output from 84 to 113
kilowatts and serial production is
scheduled to commence in March
2007.

First class for the middle class

Production of the 700 and 800
models began early this year –
the 712, 714, 716 and 718 are
all-rounders outputting between
97 and 133 kilowatts. This mid-
class is powered by the TCD
2012 L06 4V. The same unit with
superior output also powers the
compact large tractors of the 800
series. 

Here Fendt have thus suc-
ceeded in marrying the perform-
ance of the Vario 900 series with
the agility and overview of the
mid-class. The economical TCD
2012 L06 4V in the Vario 818
outputs 137 kilowatts, while the
more powerful unit in the 820
delivers as much as 152 kilo-
watts. This is a record, as it is
the first time that a tractor of this
class has broken through the
150 kilowatt barrier. 

The Field Day’s visitors took a
multitude of novel impressions
with them as they left for home.
Fendt spokesperson Sepp
Nuscheler summed up the mes-
sage for the visitors’ with one 
simple phrase, “The same plough,
the same field, but a brand new
experience for the farmers.” [jp]■

Partnership Fendt uses DEUTZ 
exclusively – all of the premium 
manufacturer’s tractors are powered
by the Cologne company. The Vario
300, 400, 700 and 800 series 
feature the DEUTZ TCD 2012 4V
series. Output ranges from 69 to 
151 kW. The Vario 900 is powered 
by a TCD 2013 4V and outputs
between 140 and 265 kW. All the
engines for the Vario series have 
turbocharging with charge-air cooling,
Common Rail injection, external and
cooled exhaust gas recirculation
(EGRex), fully electronic engine 
control (EDS) and four-valve 
technology. Over 12,000 water- 
and air-cooled DEUTZ engines will 
be installed in Fendt’s agricultural
machines in 2007.

Expertise Expertise

Fendt Field Day

Impressive 
solutions for farmers

Visitor interest at the Fendt Field Day centred on the

Vario 936 and the AgriPower engine. DEUTZ had mounted

a demonstration model of the TCD 2013 L06 4V in the

so-called Technology Tent. The innovative engine com-

plies with the strict values specified in the TIER 3 

emissions legislation, and makes economic use of fuel.

This is achieved using a Common Rail injection system

and external, cooled exhaust gas recirculation. When

combined with four valves per cylinder, DEUTZ’s engi-

neers have developed an engine that is quiet, low in

emissions, and provides superior traction. The engine’s

top fuel consumption is 198 g/kWh. The maximum

torque of 1,482 Nm is achieved at 1,450 min-1.

INFO | DEUTZ AgriPower – economical, powerful and quiet

The Fendt name has, for 75 years,

represented agricultural machinery

manufacturing. The company is now

part of the AGCO Corporation and, 

as a premium brand, meets the toughest demands. And with great 

success: The plant shipped 12,157 tractors in 2006, and the company

is aiming for sales of 13,400 in 2007. In 2006 Fendt’s sales grew by

8.5 per cent to 884 million euros. The company’s executives are 

confident that they will meet, and possibly even exceed, their 2007 

sales target of one billion euros

INFO | Premium brand
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takable atmosphere of fields,
machinery and innovation, over
50,000 visitors ensured that
Fendt’s 2006 Field Day once
again exceeded expectations. 

“Technology Tent” for engines

On the fields almost 100 tractors,
caterpillars and combine har-
vesters showed off the potential
that lies slumbering within them.
And a number of fine innovations
were on display in a technology
marquee, where experts ex-
plained them to a fascinated pub-
lic. “There was a tremendous
crowd around the AgriPower
engine,” smiled Degenhardt, de-
lighted with the positive reception
(see box).

Apart from their large tractors,
Fendt were also showing compact
models with infinitely variable
transmission. The brand new Vario
300 series with the DEUTZ TCD
2012 L04 4V under the hood
comes in an output range of
between 69 and 91 kilowatts. 
The developers aimed to design a

The pinnacle of modern tractor production – the Fendt Vario 936 with DEUTZ’s AgriPower engine. The diesel engine makes the 936 the most powerful                standard tractor in the world




