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(57) Abstract: Disclosed Is a device for carry-
ing out a regeneration process. The device com-
prises an oxidation catalyst, a soot particulate
filter, a hydraulic circuit, and a second hydraul -
ic circuit. The oxidation catalyst is configured
to raise a temperature of an exhaust gas flow,
and the soot particle filter is configured to re-
move soot particles therefrom. The soot particle
filter is positioned downstream of the oxidation
catalyst The hydraulic circuit is associated with
the soot particle filter and also associated with
the oxidation catalyst. The secondary hydraulic
circuit is fluidly coupled to the hydraulic circuit
The secondary hydraulic circuit comprises a
pressure limiting valve and a pressure control
valve. The pressure limiting valve is positioned
downstream of the pressure control valve. The
secondary hydraulic circuit is configured so as
to apply a load if a trigger criterion Indicating a
need to regenerate the soot particle filter is sat-
isfied.
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Delalled Descrintion of the Drawings

10008)  As shown in FIG. 1, a device 10 comprises a soot particle filter 12 for
use in, for example, an agricultural vehicls or an industial vehicle. The soot
particle filler 12 may be a traditional wall flow filter. An exhaust gas flow 18
produced by g diesel engine 14 penstrates a porous filter wall 18 made of &
eramic or metal material. The soot partticles, entrained in the exhaust gas flow
18, are deposited on the surface and the intedor of the porous filter wall 18 of
the soot padicle filter 12, As the porous fiter wall 18 becomes clogged, the
exitaust gas counter pressure increases, requiring that the deposited soot
particles be burmned, at regular ime intervals, for regenerating the soot particls
filter 12. As such, the temperature of the exhaust gas flow 18 is periodically
aised to lemperaiures above 800°0 using an oxidation gatalyst 20, which may
be positioned upsiream of the sout particle fiter 12,
{000%]  The siartup temperalure that is required for the operation of the
axidgion calalyst 20 s typically between 250°C and 300°C. Under low-load
condifions, the femperature of the exhaust gas flow 16 may not reach the siari-
up temperature of the oxidation catalyst 20, In response o this ssus, a
parasitic load 24 may be connsclad to a hydraulic circull 22, The parasitic load
24 may be driven by the diesal enging 14 if a Irigger onterion indicaling &
regeneration of the sool particle filter 12 is satisfied.
I0018]  The parasitic load 24 comprises g pressure limiting valve 28
positionsd in 8 secondary hydraulic ciroult 28, which aulomstically assumses a

permeable valve position when a limiting pressure close 1o the entry side s
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sxceadad. The pressure limiting valve 28 can be adjusted with regard to its
limfting pressure, and the limsting pressure adjustment may be performed via a
control unit 30 in accordance with a load coefficient indicating & momentary
utllization of the diesstengine 14,

0014l The control unit 30 determines the load cosfficient by svaluating RPM
data from the engine control device 32, In such an embodiment, the RPM dats
aliows for an indirect conclusion with regard to the momentary temperature of
the exhaust gas flow. Allematively, or in addition o, the determination of the
momentary lampsarature of the exhaust gas flow 18 may be made by, e
example, using a tempearalure sensor 34 positioned, in the exhauat gas fiow 18,
upstream from the oxidation catalyst 20, The sensor data that is made
availsble by the temperature sensor 34 may form the basizs for datermining a
coresponding tlemperatura, The control unit 30 may use the temperalurs s¢
that i can then adjust the limiting pressure of the pressure limiting valve 28.
{8013 The momentary tempsrature of the extiaust gas flow 18, given by the
ioad coafficient andfor the {emperature magnitude, may be used by the contral
unit 30 for the determination of a possible compensating tempersture diference
with respect {o the star-up temperaturs of the oxidation calalyst 20, fthe
contrel unit 30 determines that the temperature differencs exoeeds a
prespecified thrashold value, then it may increase the limiting pressure of the
pressure imiting valve 28 and, therefore, the power dissipation of the diesel
enging 14, The resull is that the temperature of the exhaust gas flow 18
reaches the required start-up temperature of the oxidation catalyst 20, sven
before the beginning of the regeneration pracess.,

{80931 In the adjusiment of the imiting pressure of the pressure fimiting
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vahve 28, the control unit 30 may consider the change over time and the
momentary lemperature of the exhaust gas flow 18, given by the load
coefficient andfor the temperature magnifude. Thus, & prediction of the
parasitic load 24, in the secondary hydraulic ciroult 28, required to reach the

start-up temperature of the exidation catalyst 20 may be possible.

k ovmini 3

8014}  Connecling the pressure imiting valve 28 and the parasitic load 24
may take place via of a pressure sontrol valve 36 located in the secondary
hydraulic eircult 28, In the embadiment shown, the pressure control valve 38 is
an electrically actuatable 2/2-way valve 38, wherein it s brought Io & permeable
vaive position by the control unit 30 when the trigger oriterion is salisfied. The
irigger criterion may be satisfied if, for example, the control unlt 30 determines,
by the evaluation of the dats of s time lapse control {implemented in the engine
aontrol device 32), that a regeneration of the soot particls filler 12 Is imminent.
008 In satisWing the trigger criterion, a part of the volume flow that moves
through the hydraudic circult 22 is branched off inte the secondary hydraulic
circuit 28, wherein the hdraulic energy required for the opening of the pressurs
miting valve 28 leads o an increased utliization of the diesel engine 14 and a
fise in the temperature of the exhaust gas flow 16,

{O018] In the embodiment shown, the hydraulic oiveull 24 is cperated by
means of a variable displacement pump 42, which is supplied from a hydraulic
ressrvolr 40 and driven by the diesel engine 14. A control entiy 44 of the
variable displacement pump 42 may be connected to a section of the
secondary hydraulic cirguit 26 between the pressure conirg! valve 38 and the
pressure limiting valve 28, The pressure decline that appears with the

conngction of the pargsitic ivad 24 at the conbrol entry 44 causes the varishle

&
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displacement pump 42 to convey an increased volume flow. This causes 3

rapid bulldup of the limiting pressure in the secondary hydraulio circult 26,
which may be required for the opening of the pressuwre limiting valve 28,
Throtlle slements 48 and 48 may be used fo ensure the formation of stable
prassure conditions in the hydraudic clreult 22 or in the secondary hydraulic
cirouit 28,

BO4TY Further embodiments of the invention may include any combination of
features from one of wore dependent olaims, and such featurss may be
incorporated, collectively or separaiely, inlo any iIndspendeant claim. Whils the
disclosure has been illustrated and described in detall in the drawings and
foregning description, such iilustration and description is to be considered as
exgrmplary and not restrictive in character, it being undersiood that Hlustrative
embodimentis have been shown and desceribed and that ali changes and
rmodifications that come within the spirit of the disclosure are desired 1o be
protected. H will be noted that alternative embodiments of the prasent
disciosure may not include all of the fealures described yat st benefi from at
least some of the advaniages of such features. Those of ordinary skill in the art
may readily deviss thelr own implementations that incorporate one or more of
the features of the present disclosure and fall within the spirit and scope of the

present invention as defined by the appended clalms.

(93]
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Claims

orh

A devioe for carrying out a regeneration process, comprising:

an oxidation catalyst configurad o raise a tempersture of an exhaust gas fow,

a soot particls fiter configured to remove soot parlicles from the exhaust gas
flow, the soot particulate fiter positioned downstream of the oxidation catalyst;

a hydraulic circut associated with the soot particle filter and assovisted with
the oxidation catalyst; and

a seoondary hydraulic ciroul! fuidly coupled fo the hydraulic ciroult, the
secondary hydraulic cireuil comprising a pressure ¥miting valve and a pressure
control valve, the pressure miling valve posttionad downstream of the gressure
conirol valve, the secondary hydraulic cireult is configured so as to apply a load i 5
trigger criterion indicaling a need to regenerate the soot particle fiter is satisfiad,

2. The device of claim 1, whereln the pressure limiting valve s configured
{0 be adjusted with respect fo a limiting pressure, and the fimiting pressure ocours in
accordance with 3 load coeflicient that indicates a momentary utilization of one of g
diese! engine and a lemperature indicative of 2 momeniary temperature of the
gxhaust gas fow. |

3 The device of clatm £, whersin the hydraulic circult comprises a
variable displacement pumg and a hydraulic reservolr, the variable displacement
pump s configurad o pump 2 fluid from the hydraulic reservoir, the variable
displacement pump comprsas a control entry, and the control antry s fuldly coupled
with a portion of the secondary hydraulic cirouit.

4, The device of olaim 3, whersin the portion of the hydraulic circull is

posiioned belwesn the pressure control valve and the pressure limiting valve,

s}
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5. Aowork maching, comprising a davice as claimed in claim 1.
8. The device of claim 1, whersin the hydraulic circuit comprises a

variable displacement pump and a hydraulic reservelr, the variable displacemsnt
pum is contigurad 1o pump a fluid from the hydraulio reservol, the variable
displacement pump comprises a control enlry, and the control entry is fluldly coupled
with & portion of the sscondary hydraulic cirouit,

7. The device of claim &, whersin the portion of the hydraulic oircull is

positionad betwean the pressure confrol valve and the pressure imiting vaive,
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