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DEVICE FOR TESTING OF DIESEL FUEL

The present invention relates to a device for
generating a series of output sigﬁals in relation to a
rotating output shaft of a diesel fuel test engine having
means for generating a series of engine signals, each
engine signal occﬁrring at'a first angular orientation of
the output shaft, each output signal being generated at a
second angular orientation of the output shaft. A
generally used characteristic parameter for indicating
the quality of diesel fuel is the cetane number, which
is, for a given engine'éompreSSion rate, a measure of the
time'delay between injection and ignition of the fuel in
the engine. A standard test engine, also referred to as

CFR engine, is applied for such measurements. Apart from

‘the time delay, the cylindgr pressure is measured during

a selected time interval of the compression stroke of the
engine. The part of the engine cycle of interest
generally is between 13° before top dead centre (BTDC)
and top dead centre (TDC), and it is convenient to start

data sampling at 30° BTDC compression.

In order to generate a trigger signal indicating 30°
BTDC compression, it has already been proposed to apply
an optical shaft encoder which generates crank angle
degree markers and a reference pulse which is usually
aligned, when fitted to ﬁhe engine, with TDC. To only
generate one pulse at 30° BTDC of the compression stroke
of each engine cycle (two revolutions of the encoder
shaft}) the encoder is provided with internal gearing. The

encoder then has to be carefully aligned with the engine

.so that the once per two revolutions signal occurs at 30°

BTDC compression. This once per two revolutions signal
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could of course be set to occur anywhere in the engine
cycle and it is only through careful alignment that it
occurs at the required 30° BTDC compression. A drawback
of such system is the requirement for a ﬁon—standard
encoder. Moreover exact alignment of the ehcoder with the
engine is difficult to achieve or to maintain.

It is an objeét of the invention to provide an
improved device for generating a series of output éignals
representing a selected angular orientation of an output
shaft of a diesel fuel test engine, which device obviates
the need for a non-standard encoder;

In accordance with the invention there is provided a
device for generating a series of output signals in
relation to a.rotating butput shaft of a diesel fuel test
engine having means for generating a'series of engine
signals, each engine_sigﬁal occurring at a first angqular
orientation of the putput shaft, each output signal beihg
generafed at a second angular orientation of the output
shaft, the device comprising:

- an input for receiving the series of engine signals;
- means for measuring the angle of rotation of the
output shaft relative to the occurrence of each engine
signal;

- means for determining an angular interval between
said first and second angular orientations of the output
shaft, in the direction of rotation of the output shaft;
and

- means for generating said output signal when the
measured angle of rotation of the output shaft
corresponds to said angular interval.

By using each engine signal as a reference point for
the angular rotation of the output shaft, the need for a
non-standard encoder which must exactly aligned with the

output shaft, is eliminated. Upon the occurrence of the
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engine signal the rotation angle is measured until the
angular interval. (which is determined-by the difference
between the firgt angular orientation and the second’
angular orientation, in the direction of rotation) is
reached, following which the output signal is generated.
The output signal serves, for example, as a trigger point
for the start of data sampling.

Suitably the means for measuring the angular rotation
comprises an encoder for generating a series of pulse
signals at selected angular increments of rotation of the
output shaft, and a counter for counting the pulse
signals from the occurrence of the engine signal.

Preferably the means for generating the output signal
is adapted to generate the output signal when the counter
has counted the number of pulse signals corresponding to
said angular interval.
| A preferred primary engine signal represents the top
dead centre (TDC) compression of the engine. '

In order to arm the counter prior to TDC compression,
suitably said series of engine signals forms a series of
primary engine signals, and the device further comprises
means for receiving a series of secondary engine signals
from the engine, each secondary engine Signal
representing the start of fuel injection into the engine
before a combustion stroke thereof, said means for

receiving the secondary engine signals being connected to

- the counter so as to arm the counter upon receiving each

secondary signal.

The invention will be described hereinafter by way of
example and in more detail, and with reference to the
drawings in which: .

Fig. 1 shows a biock diagram of an electronic circuit
applied in an embodiment of the device according to the

invention:;
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Fig. 2 shows a block diagram of a signal conditioning
unit used in the electronic circuit of Fig. 1l; and

Fig. 3 shows a block diagram of an bﬁtput generator
used in the electronic circuit of Fig. 1.

In Fig. 1 reference numeral 1 indicates a CFR engine
1 for conducting cetane number measurements of diesel
fuel, reference numeral 2 indicates an optical shaft
encoder attached to the crankshaft of the engine 1, and
reference numeral 3 indicates an electronic circuit
receiving input signals from the engine 1 and from the
shaft encoder 2. '

The engine is provided with transducers la, 1b, lc,

- 1d for transmitting respective signal series: top dead

centre (TDC) compression, 12.5° before TDC (BTDC),
cylinder preésure, and fuel injection. The shaft encoder
2 generates two differential out of phase pulse trains of
1440 pulses per revolution of the crankshaft each. Each
pulse generated by the shaft encoder 2 can be seen as a
crank angle degree marker (CDM) pulse.

The electronic circuit 3 has the following input

ports: a TDC signal port 4, a 12.5° BTDC signal port 5, a

pressure signal port 6, an injection signal port 7,_aﬁd a

port 8 for the shaft encoder pulse traihs. The'engine
signals are delivered to these input ports, and from
there to an output port 12 which is connected to a data
acquisition system 14. The pressure signals'and the
injection signals are first amplified by respective
amplifiers 16, 18 before being delivered to the outpﬁt
port 12. Furthermore, the TDC signals and the injection
signals are delivered from the input ports 4, 7 to
respective signal conditioners 22, 24 which are described’
in more detail below. The conditioned éignals are .
provided to an 6utput generator 20. To reduce the

influence of noise in the pulse trains from the shaft
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encoder, the pulse trains are combined by a differential
line receiver 2§ato produce a TTL pulée train which is
delivered to the output pulse generator 20 via port 27.
Furthermore in Fig. 1 reference numeral 28 indicates a
power supply for the shaft encoder 2, and reference
numeral 30 indicates a unit for doubling of the frequency
of the shaft encoder pulse trains to 2880 pulses per
revolution as required for the acquisition system 14.

In Fig. 2 is shown a block diagram of each one of the
signal conditioners 22, 24. The signal conditioner 22, 24
receives input signal at input 4, 7, which signal is
amplified by amplifier 30 and inverted by inverter 32. In
order that the output is generated at the same point
relative to the peak of the input signal, the peak of the
signal is detected by peak detector 34. The signal is
subsequently buffered in buffer 36 before being fed to a
threshold trigger circuit 38 which allows the trigger
point for the generation of the output signal to be set
relative to the peak of the signal received from inverter
32 via line 40. A TTL output signal is then generated at
port 41 of TDC signal conditioner 22 and at port 42 of
injection signal conditioner 24;.the TTL signais being
fed to the outéut generator 20.

| Referring to Fig. 3 thére is shown a block diagram of
output generator 20 which is set up to provide an output
signal at 30° BTDC compression. The output generator 20

has two latch circuits 42, 44, two AND gates 46, 48 and a

counter 50. The latch circuit 42 receives the conditioned

injection signal from port 42 and delivers a signal to
AND gate 44 which also receives the conditioned TDC
signal from port 41. AND gate 46 delivers an output
signal to latch circuit 44 which in turn provides an
output signal to AND gate 48. Further, the combined pulse

train signal from the differential line receiver 26 is
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delivered via port 27 to AND gate 48 which delivers a
signal to counter 50. The counter 50 starts to count the
pulses delivered by the shaft encoder once the circuit
has seen an injection pulse followed by a TDC pulse. It

then counts the required number of pulses until 30° BTDC

of the next compression stroke, and then gives an output
signal which is used to reset the latch circuits 42, 44
ready for the next cycle. The counter 50 is reset once
the required number of pulses has been counted.

Normal operation of the device schematically shown in
Figs. 1-3 is as follows. During running of the test
engine 1 conditioned injection signal from conditioner 24
is used to arm counter 50 in order to diStinguish a
cbmpression stroke of the engine 1 from an exhaust stroke
thereof. Thus the counter 50 begins to count CDM pulses
after having received an injection signal followed by a
TDC signal. The counter 50 counts the required number of
pulses and then outputs a signal at 30° BTDC of the next
compression stroke. The counter 50 is then reset by the
following CDM pulse whereafter the process repeats
itself. The 30° BTDC is used to'initiate'measurement of
the time interval between injéction and.ignition, i.e.
the ignition delay period, which forms a measure for the

cetane number of the diesel fuel being tested.
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CLAIMS

1. A device for generating a series of output signals in
relation to a rotating output shaft of a diesel fuel test
engine having means for generating a series of engine
signals, each engine signal occurring at a first angular
orientation of the output shaft, each output signal being
generated at a second angular orientation of the output
shaft, the device comprising:

- an input for receiving the series of engine signals:
- means for measuring the angle of rotation of the
output shaft relative to the occurrence of each engine
signal; '

- means for determining an angular interval between
said first and second angular orientations of the output
shaft, in the direction of rotation of the output shaft;
and

- means for generating said output signal when the
measured angle of rotation of the output shaft
corresponds to said angular interval.

2. The device of claim 1, wherein the means for
measuring the angle of rotation of the output shaft
comprises an encoder for generating a series of pulse
signals at selected angu;af increments of rotation of the
output shaft, and.a counter for counting the pulse
signals from the occurrence of the engine signal.

3. The device of claim 2, wherein the means for
generating the output signal is adapted to generate the
output signal when the counter has counted the number of
pulse signals corresponding to said angular interval.

4. The device of any one of claims.1-3; wherein each
engine signal occurs at top dead centre (TDC) compression

of the engine.

This Sheet Has Been R eplaced
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5. The device of claim 4 when dependent on claim 2 or 3,
wherein said series of engine signals forms a series of
primary engine signals, the device further comprising
means for receiving a series of secondary engine signals
from the engine, each secondary engine signal
representing the start of fuel injection into the engine

before a combustion stroke thereof, said means for

receiving the secondary engine signals being connected to

the counter so as to arm the counter upon receiving each
secondary signal.

6. The device of any one of claims 1-6, whenever used to
determine the cetane number of the diesel fuel, and

wherein each output signal is used to initiate measuring

‘of the cylinder pressure of the test engine.

7. The device of any one of claims 1-6, wherein said
input is connected to the engine so as to receive said
series of engine ‘signals, said means for measuring the
angle of rotation of the output shaft is arranged to
measure the angle of rotation of the output shaft from
the occurrence of each englne 51gnal, and wherein the
means for generatlng.the output signal is arranged so as
to initiate meésuring of the cylinder pressure of the
test engine upon the occurrence of each output signal.
8. The device substantially as described hereinbefore

with reference to the drawings.
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