Angle Based Measurement & Analysis Software ONOIOKK|
ExAngle

Empowering Combustion Analysis Engineers with
Next-Generation Measurement Solutions
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Angle Based Measurement & Analysis Software

ExAngle

Advanced Angle Sampling Technology Expands
New Possibilities in Combustion Analysis

Combustion analysis has been instrumental in driving technological innovation in internal
combustion engines in a wide range of fields. Now, the combustion analysis software has been
completely redesigned. The new system, which refines the rotational angle-based measurement
technology developed over many years, supports engineers working to achieve carbon neutrality.

Features

e |t can be used not only for combustion analysis but also for more general-purpose high-speed angle sampling
measurement.

e The NonStop architecture allows constant monitoring even during hazardous testing.

e |n addition to the main recording, sub-recording can be operated simultaneously, thus you won't miss any
unexpected sudden phenomena.

e The intuitive GUI reduces operational errors. It is also useful for outsourcing testing operations and expanding
overseas.

Software Lineup

Basic Software Optional functions

EX-4100 ExAngle EX-0428 DS Combustion Analysis Function

Application example

@ NonStop Architecture enhances new fuel test monitoring.
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This is basic software that uses a TMHz high-speed
unit for combustion analysis and can record with a
minimum resolution of 0.05 degree.

Functions carried over from the existing product,
DS-0328 Software

DS-0328T Transient Combustion Analysis Function

DS-0335 SYNC Measurement Function

DS-0349 Crank Angle Pulse Period Measurement
Function

DS-0360 Encoderless Measurement Function

Functions not carried over from existing products
- DS-0358 Multi-Stage Injection Calculation
Function
- DS-0363 Calculation Customization Function
» DS-0365 INCA Link Function
- Diesel engine mode
- Connection with DS-2000/DS-3100(ONOLINK)
series
*DS-3200(USB3.0) series is only available.

DS-3200(USB3.0) [ OK |

Ds-3100(0NOLINK 3) N[l Ds-2100(0NOLINK 2) N[l
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All the calculation functions of the following existing
products are included, such as indicated mean
effective pressure, mass fraction burned, combustion
variation rate, knocking peak, combustion noise, and
torque.

DS-0328 Combustion Analysis

DS-0337 Combustion Noise Analysis Function

DS-0329 Knocking Expert Function
DS-0361 Torque Fluctuation Analysis Function

EX-0436 DS Combustion Link Function

The ExAngle is controlled from the bench system via
LAN communication. It can control to recording and
data transmission/reception.

EX-0483 CAN Function

The results of ExAngle calculations can be sent to the
CAN bus, and CAN information from the vehicle can
be received and recorded.

EX-0439 Knocking Expert Function

By measuring engine noise with a microphone,
knocking can be quantitatively indexed.
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The ExAngle can be used safely by operators even in situations where abnormal combustion is likely to occur during
new fuel testing.

With the NonStop architecture, the monitor never stops during calculating after recording data or file saving,
ensuring that abnormal combustion is never missed. The sub-recording functions allows you to record the cycle
before and after abnormal combustion, and the function to notify external devices of abnormalities enable you to
investigate causes and maintain equipment.

Allowable rotational speed and the maximum number of recording cycles

® At normal
Measurement 1.00 [] 0.50 [°] 0.25 [] 0.10[] 0.05 []
resolution r/min cycle r/min cycle r/min cycle r/min cycle r/min cycle

1 30,000 100,000 30,000 100,000 30,000 100,000 16,000 40,000 8,000 20,000

32 4 30,000 100,000 30,000 50,000 26,500 25,000 12,300 10,000 6,000 5,000
:‘E 30,000 50,000 29,000 25,000 18,000 12,500 8,000 5,000 4,000 2,500
E’é 12 30,000 30,000 22,500 15,000 12,800 7,500 5,700 3,000 2,800 1,500
? = 16 29,000 20,000 18,000 10,000 10,000 5,000 4,300 2,000 2,200 1,000
é %, 20 24,000 20,000 14,700 10,000 8,200 5,000 3,500 2,000 1,800 1,000
2 24 21,000 10,000 12,800 5,000 7,000 2,500 2,800 1,000 1,500 500
28 18,000 10,000 10,800 5,000 5,700 2,500 2,400 1,000 1,200 500

® At using the Knocking angle resolution

T —— When using the "Knocking angle
resolution 1.00[°] 0.50[] 0.10[] resolution," the allowable rotational
speed changes depending on the
Knocking 0.50 [] 0.25[?] 0.10 [?] 0.05[°] 0.25 [] 0.10 [°] 0.05 [9] combination of measurement angle
resolution r/min r/min r/min r/min r/min r/min r/min resolution and knocking angle
resolution. The table on the left shows
§ 1 30,000 30,000 16,000 8,000 30,000 16,000 8,000 the allowable rotational speed for each
23 4 30,000 30,000 15,500 7,800 30,000 15,000 6,900 combination when the knocking angle
< g resolution is set to the maximum
= 2 30,000 28,700 13,800 7,100 24,700 13,100 5,700 .
£3 processing angle range of 90[°] and the
Hé = 12 28,900 25,700 13,100 6,900 19,800 12,000 5,000 maximum number of cylinders is set to 8.
o ©
-g S 16 25,200 23,400 12,400 6,600 16,400 11,300 4,000
2 20 21,900 21,100 11,800 6,400 13,800 10,400 3,200




Optional functions

EX-0428 DS Combustion Analysis Function

It can monitor combustion calculations in real time. It is possible to analyze recorded data files and output files as text.

Example of combustion calculation results

0 plot : Internal cylinder pressure, internal cylinder pressure increase rate, heat release rate, heat release

quantity, mass fraction burned, etc.

Cycle plot : Maximum internal cylinder pressure/ position, maximum heat release rate/position, maximum heat
release quantity/position, mass fraction burned (Ignition timing 10% - 90%), NMEP, IMEP, PMEP, etc.

User friendly software

The Ul has been completely redesigned to be more intuitive, easier to understand, and more user-friendly.

Combustion analysis

By inputting crank angle pulses (1 P/R, 360 P/R) to the
DS-0378 Pulse Input Unit and internal cylinder pressure to
the DS-0380 High-speed A/D Unit, it is possible to perform
combustion calculations based on angle sampling from
internal cylinder pressure.

External trigger input

By inputting the trigger signal to start/stop recording to the
DS-0378 Pulse Input Unit, simultaneous recording with
other measuring instruments is performed.

® Hardware configurations

STATUS OUT settings

The DS-0378 Pulse Input Unit outputs 0-5 V in sync with the
recording timing of ExAngle. This allows other measuring
instruments to be notified of the start of ExAngle recording.

Low-Speed A/D Unit settings

By using the DS-0381 Low-speed A/D Unit, analogue data
can be measured at each cycle. The measured values can
also be used as parameters for combustion calculations.

Analog output
The DS-0382 16¢ch DA Unit outputs the results calculated by
ExAngle for each cycle as voltage values.

Internal cylinder pressure

— PV Plot — Torque fluctuation calculation Ignition pulses, injection pulses,
It draws a PV plot from the stroke volume and Itis a function for calculating the engine torque intake pulsations, exhaust pulsations, etc.
internal cylinder pressure. All cylinders is also data in consideration of inertial force and
: . L . . Angular pulse ) ) Control panel
easily overlaid. frictional force from the internal cylinder External trigger input
pressure.
— O Plot ~ Pulse speed measurement - Status out -
It draws the waveform of the calculation results This allows you to check the revolution | DS-0378 Pulse Input unit -
for each angle. Up to three cycles of Oplots can fluctuation of the crankshaft by calculating the | DS-0380 High speed A/D unit =
be displayed. pulse-to-pulse period of the signals measured © ([] )
by the sensor. | DS-0381 Low speed A/D unit '\{:I] - ==L Low speed analog input
i aa Analog output
[ Ds-0382 D/A unit D) v
I | I | E - -
Recording &
Home Layout = Work ~
Flowss[aun - P IS ) . )
bl @ B¢ B R O e e [ LW It can measure without installing a crank angle sensor.
TR T omoutn Ume o Do Setings Dotecien oment & | nge Adsinent | Setings . L . . . . . .
. ey An internal missing tooth signal equipped with the ECU can be used as a rotational signal for sampling purposes.
T 0 0 T Frpe 5]
= TREEE —| e o = This function is useful when it is difficult to install a crank angle sensor or when measuring on actual vehicles.
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||| [kpa i re Inst [Pa] m:’\f\ 50 W [P2 knocking Judgement Resutt.
o " s | 22 o] By
L I G e e ) R A Y = ) [ 0 2 of missing teeth signals 360 [
[ ” f\swmke vm:za«nw;n lkh‘:; ] 8 Plot (Knock) [ Cycle Piot [Cycle] 0 ot
Im | | ,:::m"mm Puisation [kPa] [kPa] ~ . ]
I e s s e S A S O :WM § Example of setting dialog box
u A Gyinces e A ki W/\Mwmm«f\j\m/\
: P Max. Value of Press. PMax kPa 8162.13 771336 8204. ot i ~ - o A A A A
| | |PPosit. of MaxVaIu.e of Press. PMaxPos\- :ATDC 2801 2809 27. P1 CPL Power Spectrum [Fz] P1CNL 1/3 Bundied Octave [Hz] = Al Cyinders Taole Reduclng tlme requlred for organlzlng data
|| | P Mass rate of fraction burned 10% MFB10Posi "ATDC 14.65 14.68 14. [d8] [d8] Abbreviation | P1 P2 P3
| | | P Mass rate of fraction burned 50% MFB50Posi °ATDC 23.11 2298 21. 1304
|| |P Mass rate of fraction burned 90% MFB90Posi *ATDC 3778 3304 31 13‘5:/_\/_\ NLOA. sese| oaas| e9s2 . .
[P wer ea | aowezs issee o ||| 2] *] Text file output Arranging and operating the canvas
| | |PPMEP PMEP Pa 26.24 3046 32. 1303 . .
| [pvalidcov validcov % 208 150 1 20 - - ey ol i i i i i i i i i i i i i i i Recorded data can be output in CSV format in the same You can arrange parts such as graphs on the canvas and
7 = format as existing products. In addition, the file format for output them as image data when recording is complete.
= : - = - - o L mmdsmm,‘uamo : = output can be freely customized. This saves time to take screenshots or create waveforms
Revolution ~ Monitor | Main Recording Sub R|cording s s S | using spreadsheet or drawing software.
2000 r/min 0/500 0,100 isiololisingrmmn] Iovtinp i - TDMS file output
The TDMS file can be output, which is in the data file format Restoration function when reading
I_ of NATIONAL INSTRUMENTS CORP. CBDR file

Knocking calculation — Combustion noise level calculation

Itis possible to display, recalculate, and output the settings

It determines the presence or absence of
knocking at each cycle based on pressure
vibrations. Knocking peak values and judgment
rate can be displayed and output.

This function displays and outputs the noise
level generated by the engine. It calculates the
combustion noise level (CNL) based on the
internal cylinder pressure.

and recorded data of combustion analysis files with the file
extension ".CBDR." (recorded files from DS-0328 software)
on ExAngle.

*There are some limitations on the settings and data that can be restored.



Optional functions

EX-0436 DS Combustion Link Function I EX-0439 Knocking Expert Function

This is a function for remote operation of the ExAngle Software using the socket communication function of It detects engine knocking by measuring engine noise with a microphone. Knocking calculations are processed in real
Windows. It enables the automation of steady-state test. time without missing a single cycle.

e Data communication via LAN connection (TCP/IP socket) The knocking calculation results can be displayed on the calculation monitor, trend display, etc., and can also be
e Simultaneous recording of performance data and combustion analysis data can be made by sending a recording output to the DS-0382 16ch D/A unit or CAN.

start command from the bench system.
e |tis possible to save ExAngle data files (*.CBDX) and text files (*.CSV) with the same names as the performance data. A
. : ® System configurations
e Performance data (such as atmospheric pressure and fuel flow) can be reflected in the parameters used for

combustion calculations. Internal cylinder pressure
System configuration example using FAMS-R5/R6
* This function cannot be measured using only
« Processing sequence a mlchphone. As with normal combusfuon
b . analysis, angle sensors and internal cylinder
max ;

Rotational speed H . . pressure sensors (at least one cylinder) must
NMEP . ; Engine Microphone | 415 be connected for measurement.
MFB50, etc. Driving pattern Measurement for : Angle pulse
— ! 30 sec :
FAMS ———— I ———————
— " . Environmental
Environmental | ) Sgrsw'?r:‘ne:;fjn Measurement for | specifications reflected
ExAngle specifications FAMS 200 cycles Calculation — -
(atmospheric pressure, ExAngle adg< [I:j
fuel flow, etc.) K
* DS-0378 Pulse Input unit =@ ©- =©~ =©- [I:]
*FAMS-R6/R5 requires the 15-0207 DS link function option. fx'infﬁle(gactgvf)”e (.cBDX), | P \_[ \_[
. _ ext file (*. ] - - =0~ =0~ =0 [I:]
For details, please contact our sales office or your nearest distributers. I DS-0380 High speed A/D unit * DS-0366 2ch 100 kHz Band Input
7 .
I DS-0366 2ch 100 kHz Band Input Unit (1) O [I:] int must be purchased at the same
. i time.
o Data merged into FAMS o | — - . . | DS-0382 D/A unit l—CIj | — [I:J * For details, please contact our sales
The average calculation results of combustion Measurement Measgmem ExAngle | reut || rest || resut gg‘t“()l:as::‘c’glIay"a""ﬁ'gsefzs;‘l'i‘tshcix,\;’g = - — office or your nearest distributers.
I |
saved aft_er one-step measurement can pe Measurement | @ 74 74 4 measurement results. Calculation results can be
automatically merged into FAMS recording RO tout | . |
data. After a series of steady-state step outputas analog signals.
measurements are completed, combustion TXT | FAMS result D TXT  FAMS result D | Combustion result (1)
analysis data and performance data are When multiple measurements are FAMS FAMS result @ o FAMS result @ | Combustion result @
available, which significantly reduces the effort performed, the combustion analysis FAMS result 3) e FAMS result @) | Combustion result 3) Ive
required for organizing data in secondary results are saved for each measurement. Calculation f tof lind ith ingl
processing. 1ot alculation for up to four cylinders with a single
cylinder pressure microphone is performed by extracting data

""""""" according to the processing angle range of

2nd each cylinder from the microphone time-series

cylinder pressure

. 12, data.
EX'0483 CA N Fu n CtIO n 3@ * It is not necessary to install internal cylinder pressure
cylinder pressure 3, sensors on all four cylinders.
This is a function that enables CAN communication. It is less affected by external noise, and the significant reduction 4t? g
. . L . . ) cylinaer pressure .
in signal cables helps to minimize wiring complexity. Perform frequency analysis on the extracted

tmesers e AR B it Al Bl o i s
CAN Input : The results of each cycle for ExAngle can be recorded together with CAN communication data. (time-series data) data. After performing frequency analysis, it

. . X . . makes a knocking judgment for each mode
By setting CAN ID information such as atmospheric pressure and fuel flow in ExAngle, these values can determined by the bore diameter.
be used as parameters (specifications) for combustion analysis.

CAN output : The results of each cycle calculated by ExAngle (Pmax, NMEP, etc.) can be output. '
*Compatible hardware: VN1610 (manufactured by Vector Informatik GmbH) Knocking judgment |- m, n (10 | 20 | (01 | B9 | (1)

LA RMA l AL M \Mklh ARA I W) L iht 1 |ntercy|inde|’
® System configuration example 2w e m  m e e w0 Vibration mode e % @ % @
Cycle Plot.

L1 Pm, n 1.841 | 3.054 | 3.832 | 4201 | 5332

VN1610 Uss 5]
CAN interface Use i : Z’W

Cycle Plot

CAN measurement details

Engine
« CAN port: 2 channels %
» Measurable items : Input 32 items (total of 2 channels)
Output 400 items

+ Baudrate : 33.333 kbps/50.0 kbps/100.0 kbps/

125.0 kbps/250.0 kbps/500.0 kbps/1000.0 kbps
- Standard ID (11 bit), Extended ID (29 bit)
- Loading, outputting CANdB file (.dbc) ﬂ

Control panel

Knocking index

The knocking calculation results can be
k o W w w0 m w displayed as a trend such as knocking judg-
ment, knocking occurrence rate, knocking
index for each cylinder and the judgement
results can also be registered.

ExAngle

The knocking index is defined as the number of knock occurrences per
unit time calculated from the instantaneous rotational speed. It is an
index that quantitatively evaluates the degree of knock occurrence
without being affected by the rotational speed.

CANcable 2Y




® Hardware specifications

DS-3284 4ch Combustion Analysis Unit

@ DS-0381 16ch Combustion Analysis Low-speed A/D Unit

Operating temperature range | 0 to +40 °C (no condensation) Number of input channels | 16 CH/unit (up to 32 CH)
CE Marking Conforming Input method Single-ended
T TS G 9 units Isolation Non-isolated
maximum units DS-0380:Up to 28 CH Input impedance 1MQ
DS-0381/0382: Up to 32 CH "
Coupling DC

Weight Approx. 3.1to0 8.5 kg

Input voltage range

Interface USB 3.0 interface

+1.0/2.0/5.0/10.0V

@ DS-3280 Combustion Analysis Main Unit
AC adapter 65 W:rated DC10.5 to 16.5 V for 2 to 4 units
AC adapter 104 W:rated DC16 V for 5 or more units

Power supply voltage

Offset error

Within £0.1 %FS

A/D resolution

16 bit Multiplex method

Number of output channels

Power consumption 15 W or less (including optional units)

© DS-0382 16ch Combustion Analysis D/A Unit

16 CH/unit (up to 32 CH)

Output method

@ DS-0378 Combustion Analysis Pulse Input Unit

® 1 P/Rinput, angle pulse input

Single-ended (GND common to each channel)

Isolation

Non-isolated

Output impedance

1Qorless

Input method Single-ended Load impedance 10 kQ or more
Input impedance 100 kQ Output voltagerange | +10V
Coupling AC/DC Maximum output current | £1 mA
Input voltage range +10V D/A resolution 14 bit
Absolute maximum 445V Rising time 100 ps or less (when rising from -10V to +10 V)
input range Coupling DC
Minimum input voltage 1.0 Vp-| 5
T p voTog L @ DS-0366 2ch 100 kHz Range Input Unit
1P/Rinput 05/1P/R Number of input channels | 2 CH
Angle pulse input 360/720/3600 P/R Input method Single-ended
¢ Isolation Isolation Isolated between each channel
Isolated between "1 P/R input, angle pulse input', "External start input" and "Status output” Input impedance 1MQ
(Common of 1 P/Rinput and angle pulse input is shared.) =
. Coupling DC or AC
® External start input
-40 to 20 dBVrms

Input format TTL or non-voltage contact signal

Input voltage range

Internal pull-up resistor | 100 kQ connected to internal +5V

7 ranges, increments of 10 dB

Residual offset voltage

-60 dB of FS or less (0 to 20 dBVrms range)
-45 dB of FS or less (-40 to -10 dBVrms range)

Minimum pulse width | 10 ms
® Status ouput
Output format ‘ TTL

© DS-0380 4ch Combustion Analysis High-speed A/D Unit

A/D resolution 16 bit
Sampling frequency Up to 100 kHz
Supply current for sensor | 24 V/4 mA

Number of input channels | 4 CH/unit (up to 28 CH)

Input method Single-ended

Isolation Isolated between units (COM signal of 4 inputs in an unit is shared.)

Input impedance 1MQ DS-3284
Coupling DC

Input voltage range +0.1/0.2/0.5/1.0/2.0/5.0/10.0 V

Absolute maximum

. +50V
input range

Offset voltage +100 % voltage range FS (error: £1.0 % or less)

A/D resolution 16-bit successive conversion type

Sampling frequency Max. 1 MHz

@ Software Operating environment

System configuration example:
8ch High-speed A/D input + 16ch Low-speed A/D input

+ 16¢ch D/A output + 2ch Sound/Vibration input

® Outer dimentional drawing

(Unit: mm)

Ono Sokki Technology Inc.

2100 Golf Road, Suite 370

Rolling Meadows, IL. 60008, U.S.A.
Phone : +1-630-627-9700

Fax :+1-630-627-0004

E-mail : info@onosokki.net
https://www.onosokki.net

A.Pakkred,

Fax

Ono Sokki (Thailand) Co., Ltd.
1/293-4 Moo.9 T.Bangphud

Nonthaburi 11120, Thailand
Phone : +66-2-584-6735

1 +66-2-584-6740
E-mail : sales@onosokki.co.th

Haryana, INDIA

Fax

Ono Sokki India Private Ltd.

Plot No.20, Ground Floor, Sector-3,
IMT Manesar Gurgaon-122050,

Phone : +91-124-421-1807
1 +91-124-421-1809
E-mail : osid@onosokki.co.in

o5 Microsoft® Windows® 10 Pro 22H2
Microsoft® Windows® 11 Pro 22H2 or later Front = i
Intel® Core™ i7 or higher grade, and 8th 5 :
CPU or later generation =
1.7 GHz or more base clock i :
- = —
Memory Minimum 16 GB [] -
(for high speed 12 CH or more, 32 GB recommended) =
Drive DVD optical drive (required at installation) Upper Rear
A ——x T =)
e USB type A USB 3.0 x 3 ports or more o o N - =]
(When using EX-0436, LAN terminal is required.) oo gl E%E — B
Display Full HD 19201080 = — u}
o] (o] g T
Vg o s s pan B V' —
257 . D
271
* Outer appearance and specifications are subject to change without prior notice.
URL: https://www.onosokki.co.jp/English/english.htm
WORLDWIDE ONO SOKKI CO., LTD.
12F Yokohama Connect Square 3-3-3 Minatomirai, Nishi-ku, Yokohama 220-0012, Japan
ONO OKKI Phone : +81-45-514-2603 Fax : +81-45-476-9726
E-mail : overseas@onosokki.co.jp
U.S.A. THAILAND INDIA P.R.CHINA

Ono Sokki Shanghai Technology Co., Ltd.
Room 506, No.47 Zhengyi Road, Yangpu
District, Shanghai, 200433, P.R.C.
Phone : +86-21-6503-2656

Fax :+86-21-6506-0327

E-mail : admin@shonosokki.com

CAT. NO. 337-01E Printed in Japan (SUN) 2507



	01
	08
	ExAngle_p02&03_e_CC
	ExAngle_p04&05_e_CC
	ExAngle_p06&07_e_CC

