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< (57) Abstract: The invention relates (o 2 reformer (12) for a [uel cell system (10) for crealing a reformate. Said reformer comprises
several functional units (28, 30) for treating the fucl, at least onc functional unit (28, 30) being adapted to a first fuel type. The
invention is characlerised in that the functional unil (28, 30) that is adapled to the [irst fuel type is coupled Lo the telormer (12) as a
detachable module by means of an inlerface (32), which is alse configured o couple a replacement functional unil o the reformer
& (12) instead of the functional unit (28, 30) that is adapted to the first fuel type, said replacement fanctional anit being adapted to a
& second (uel type. which differs from the [rst fuel type. The invention also relales © a functional unil for a reformer of this Lype, to
a fuel cell system (10) comprising a reformer of this type (12) and to a motor vehicle comprising a fuel cell system (10) of this type.

8/0

< (57) Zusammenfassung: Dic Erfindung betrifft cinen Reformer (12) fiir ein Brennstoffzellensystem (10) zum Erzeugen cines Re-
o~ formats, umfassend mchrere Funktionscinhciten (28, 30) zum Behandeln des Brennstoffs, wobci zumindest cine Funktionscinheit

(28, 30) auf eine erste Brennstoff art abgestimmt ist. Dabei zeichnet sich die Erfindung in vorteilhafter Weise dadurch aus, dass die
o auf dic crste Brennstoff art abgestimmte Funktionscinheit

| Fortserzung auf der nichsten Seite]
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(28, 30) als 1oshares Modul mittels einer Schnittstelle (32) mit dem Reformer (12) gekoppelt ist, welche auch dazu ausgelegt ist, eine
Austauschfunktionseinheit anstelle der auf die erste Brennstoffart abgestimmten l‘unktionseinheit (28, 30) mit dem Reformer (12)
7u koppeln, wobei die Austauschfunkiionseinheil auf eine vweite BrennstolT art abgestimmt ist, die sich von der ersten Brennstofl
artunterscheidet. I'erner betrifft die Erfindung eine IMunktionseinheit fiir solch einen Reformer, ein Brennstoff zellensystem (10) mit
solch einem Reformer (12) und ein Kraftfahrzeug mit solch einem Brennstoftzellensystem (10).
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Reformer for a fuel cell system

The invention relates to a reformer for a fuel cell system
for generating a reformate comprising a plurality of func-
tion units for treating the fuel, at least one function

unit being adapted to a first type of fuel.

In addition, the invention relates to a function unit for
such a reformer, to a fuel cell system having such a re-
former and to a motor vehicle having such a fuel cell sys-

tem.

Fuel cell systems serve to convert chemical energy into
electrical energy by ways and means as known generally.
Fuel cell systems must be capable of handling fuels in nor-
mal use. Since hydrogen and oxygen are reacted in a fuel
cell the fuel used must be conditioned so that the gas sup-
plied to the anode of the fuel cell stack is rich in hydro-
gen. At the cathode end air oxygen is supplied to the fuel
cell stack in most cases. For this purpose, fuel and an
oxidant, preferably air, is fed to a reformer. The fuel is
then reacted with the oxygen in the reformer, preferably by
the method of partial oxidation. A conventionally config-
ured reformer is described, for example, in German patent

DE 101 20 375 Al.

The reformate generated as such is then supplied to the

fuel cell or fuel cell stack, electrical energy being lib-
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erated by controlled reaction of the hydrogen as a component of the reformate, and
oxygen.

Independent of the type of fuel used, the aim is always to achieve as high a
percentage of hydrogen as possible in the reformate which is then fed to the fuel cell
stack. For this purpose and depending on the fuel used, the reformer needs to be adapted
to this particular fuel. This requires producers of such fuel cell systems to offer a wide
choice of fuel cell systems, each specially adapted to the particular fuel concerned, thus
involving high development and production costs.

It is thus the object of the present invention to now make it possible to provide a
reformer which can be adapted to various kinds of fuel relatively cost-effectively.

Accordingly, a first aspect of the present invention provides a reformer for a fuel
cell system for generating a reformate, comprising a plurality of function units for treating
the fuel, at least one function unit being adapted to a first type of fuel, characterized in
that the function unit adapted to the first type of fuel can be releasably coupled to the
reformer as a module by means of an interface which is also designed to couple to the
reformer a replacement function unit instead of the function unit adapted to the first type
of fuel, the replacement function unit being adapted to a second type of fuel different
from the first type of fuel.

Advantageous aspects and further embodiments of the invention read from the
dependent claims.

The reformer in accordance with the invention is based on generic prior art in that
the function unit adapted to the first type of fuel can be releasably coupled to the reformer
as a releasable module by means of an interface which is also designed to couple a
replace function unit instead of the function unit adapted to the first type of fuel, the
replacement function unit being adapted to a second type of fuel different from the first
type of fuel. Such a configuration now makes it possible to repeatedly use salient
function units of the reformer in opcratidn with different types of fuel in thus enabling the

reformer

2534610
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to be adapted to the varicus requirements of the differing
type of fuel highly cost-effective and by simple ways and
means. This now makes it possible to optimally adapt a com-
plete fuel cell system to another type of fuel simply by

replacing a function unit of the reformer.

The same advantages are achievable in that the function
unit adapted to the first type of fuel and the replacement

function unit is a gas mixer.

More particularly it is thereby provided for that the gas

mixer is an evaporator.

In additiom, the aforementioned advantages are achievable
in that the function unit adapted to the first type of fuel

and the replacement function unit is a reaction unit.

More particularly it is thereby provided for that the reac-

tion unit is an reformer burner.

In addition, the reformer in accordance with the invention
can be sophisticated by engineering the interface as a
quick-release connector. By comprising a quick-release con-
nector the modular structure of the reformer and replacing
a function unit can be quickly implemented user-friendly
without involving a complicated disassembly of the re-

former.

More particularly it is thereby provided for that the in-

terface is a bayonet connector.

pProvided furthermore in accordance with the invention is a
function unit for a reformer having an interface designed

for coupling such a reformer. With such a function unit the
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advantages as described above are correspondingly achiev-
able.

In addition, the invention provides a fuel cell system hav-
ing such a reformer and a motor vehicle having such a fuel
cell gystem furnishing the advantages as described above

correspondingly.

By way of example a preferred embodiment of the invention
will now be detailed with reference to the drawing in

which:

FIG. 1 is a diagrammatic representation of the fuel cell

system in accordance with the invention.

Referring now to FIG. 1 there is illustrated a diagrammatic
representation of the fuel cell system in accordance with
the invention. The fuel cell system 10 comprises a reformer
12 receiving a supply of fuel from a fuel pump 14. The type
of fuel involved includes diesel, gasoline, biogas, natural
gas and further types of fuel known from prior art. The re-
former 12 also receives a supply of oxidant which in this
case is composed of air delivered by a blower 16 and the
anode exhaust gas 18 entrained therein. The anode exhaust
gas 18 is generated by a fuel cell 20 assigned a fuel cell
blower 22 and receiving a supply of reformate generated by
the reformer 12. The reformate involved is a hydrogen-rich
gas which with the aid of cathode air delivered by the fuel
cell blower 22 is converted in the fuel cell 20 into elec-
tricity and heat. In this case the non-returned portion of
the anode exhaust gas 18 is supplied to an afterburner 24
assigned an afterburner blower 26. In the afterburner 24

the depleted reformate is converted by the air delivered by
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the afterburner blower 26 into a combustion exhaust gas

containing next to no noxious emissions.

The reformer 12 comprises a gas mixer 28 and a reaction
unit 30. Formed in the gas mixer 28 from the fuel and an
oxidant, preferably air, is a gas mixture, preferably in-
volving evaporation of the fuel. This gaseous mixture re-
acts in the reaction unit 30 to reformate preferably by
partial oxidation. In this arrangement the gas mixer 28 is
preferably an evaporator and the reaction unit 30 is pref-
erably a reformer burner. The gas mixer 28 as well as reac-
tion unit 30 are coupled, by means of interfaces 32, pref-
erably configured as quick-release connectors such as for
example a bayonet, screw or plug-in connector, to the re-
former and the remaining function units of the reformer re-
spectively. A quick-release connector in this sense is un-
derstood to be a mechanically releasable connector for
positive or non-positive contact with which coupling can be
performed preferably without requiring a tool. The reformer
is accordingly sub-divided into releasable modules which
can be quickly replaced user-friendly when required. The
reformer and thus the complete fuel cell system is in this

configuration adapted to a certain type of fuel.

Should a change be needed to another type of fuel, the
function units of the reformer adapted to a certain type of
fuel can be replaced by other function units preferably
having the same function but adapted to a different type of
fuel. For this purpose the interfaces of the function units
adapted to various types of fuel and interchangeable pref-
erably feature identical interfaces so that all inter-
changeable function units are, as to dimensions and connec-
tions, optimally compatible with the reformer and the other

function units.
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Various possibilities exist as regards intercoupling the
function units or with the reformer. For instance, the re-
former can be configured from a plurality of function units
coupled in series so that an interface of a stand-alone
function unit forms the input of the reformer. The other
interface of this stand-alone function unit is coupled to
the following function unit which, in turn, may be coupled
to a function unit until the interface of the last function
unit forms an output of the reformer. Another possibility
would be to provide a reformer housing comprising inter-
faces at the housing end to which the function units are
coupled by means of their interfaces. In this situation,
the interfaces at the housing end would need to be con-
nected within the housing for interconnecting the function

units in operation.

It is understood that the features of the invention as dis-
closed in the above description, in the drawings and as
claimed may be essential to achieving the invention both by

themselves or in any combination.
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fuel cell system
reformer

fuel pump

blower

anode exhaust gas
fuel cell

fuel cell blower
afterburner
afterburner blower
gas mixer
reaction unit

interfaces
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The claims defining the invention are as follows:

1. A reformer for a fuel cell system for generating a reformate, comprising a
plurality of function units for treating the fuel, at least one function unit being adapted to
a first type of fuel, characterized in that the function unit adapted to the first type of fuel
can be releasably coupled to the reformer as a module by means of an interface which is
also designed to couple to the reformer a replacement function unit instead of the function
unit adapted to the first type of fuel, the replacement function unit being adapted to a
second type of fuel different from the first type of fuel.

2. The reformer as set forth in claim 1, characterized in that the function unit
adapted 1o the first type of fuel and the replacement function unit is a gas mixer.

3. The reformer as set forth in claim 2, characterized in that the gas mixer is an
evaporator.

4. The reformer as set forth in claim 1, characterized in that the function unit
adapted to the first type of fuel and the replacement function unit is a reaction unit.

5. The reformer as set forth in claim 4, characterized in that the reaction unit is a
reformer burner,

6.  The reformer as set forth in any one of the preceding claims, characterized in
that the interface is a quick-release connector.

7. The reformer as set forth in claim 6, characterized in that the interface is a
bayonet connector.

8. A function unit for a reformer comprising an interface designed for coupling
the reformer as set forth in claim 1.

9. A reformer for a fuel cell system for generating a reformate, comprising a
plurality of function units for treating the fuel, at least one function unit being adapted to
a first type of fuel, characterized in that the function unit adapted to the first type of fuel
can be releasably coupled to the reformer as a module by means of an interface which is
also designed to couple to the reformer a replacement function unit instead of the function
unit adapted to the first type of fuel, the replacement function unit being adapted to a
second type of fuel different from the first type of fuel, substantially as hereinbefore
described with reference to Figure 1.

10. A fuel cell system comprising a reformer as set forth in any one of the

preceding claims.

2534610
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11. A motor vehicle comprising a fuel cell system as set forth in claim 10.
Dated 19 February, 2010
Enerday GmbH

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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