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Voltage inputs (10V)

(Scanners)

Thermocouples

8 differential channels (M/DGT-8 + M/1S0-8E)

Quantity 8 differential channels Number of channels 8, isolated
Resolution 15 bit Isolation voltage 60V
Ranges +10V Resolution 15 hit
Input voltage protection +35V Input range +50mV (corresponds to -270° to +1240°
Max. common mode voltage +10V for thermocouple Type K)
CMRR 70 dB (10V range), 80 dB (other ranges) Filter type low-pass, 4th order
Input coupling DC Bandwidth (-3dB) 3Hz
Input impedance 10 MOhm (Gain error <0.05%
Uncertainty <0.1% Gain drift <80ppm / °C (corresponds to 0.1K/°C T ampient
for thermocouple Type K)

Offset error <0.02%

Offset drift <0.05K/°C T ambient
Voltage inputs (50V) for thermocouple Type K)
(8-channel, isolated differential amplifier) Nonlinearity +0.025% of range
(M/DV-8 + M/1S0-8E)
Quantity 8 differential channels Digital channels (Tl-ignition box)
Resolution 15 hit Fixed voltage inputs Quantity: 8
Ranges +50V Threshold voltage: 3V
Isolation voltage 60V (short-term, to potential-free reference ground) Hysteresis: 0.2v
Max. common mode voltage + 60V (long-term, to system potential) Nominal voltage: 5V
Isolation mode ratio (60 Hz) 74 dB in the + 10V range, Test voltage: 200V

79 dB in the + 5V range,
88 dB in the + 2V range,

Connector type:  banana jack

93 dB in the + 1V range, Adjustable inputs Quantity: 8

96 dB for + 500mV to + 100mV, Threshold voltage: 0.4V,0.8V,1.6V,3.0V,

100 dB for + 100mV to + 5mV 6.0V, 150 V.set via switch
Isolation mode ratio (10 kHz) 33 dBin the + 10V range, Hysteresis: 0.1V

38 dB in the £ 5V range,
47 dB in the + 2V range,
52 dB in the + 1V range,
55 dB for + 500mV to + 100mV,

Nominal voltage: ~ 50 V

Test voltage: 200V

Connector type: ~ banana jack

60 dB for + 100mV to + 5mV Outputs Quantity: 16
Bandwidth (full power) 10 kHz Level: TIL
Output noise 4 mV pk-pk (0.05 %); 0 - 10 kHz Connector type: ~ 25-pin D-SUB
Output offset drift 0.2mV/°C,0.002%/ °C
Input coupling DC (no AC) Power supply Voltage: 5V from central unit OR 7-30V ext.
Nonlinearity +0.025% Power consumption < 1.5W
Additional signal delay time 5.8 s Dimensions 200 x 120 x 75 mm
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GERMANY
ADDITIVE Soft-und Hardware

flir Technik und Wissenschaft GmbH

Rohrwiesenstr. 2

61381 Friedrichsdorf

Tel.: +49 6172 5905-0

Fax.: +49 6172 77613

E-mail: hotline@additive-net.de

AUSTRALIA
Compumod Pty Ltd.
L13 309 Pitt Street
Sydney, NSW 2000
Sydney South 1235
Tel.: +61 2 9283 2577
Fax.: +61 2 9283 2585

E-mail: hotline@compumod.com.au

FINLAND

INTO-GROUP, Into Oy
Lammittajankatu 4

00811 Helsinki

Tel.: +358 9 755 950

Fax.: +358 9 755 3581
E-mail: matti.pihkanen@into.fi

FRANCE

Gould & Nicolet

9 Avenue du Canada

BP 221, Les Ulis

F-91942 Courtaboeuf Cedex
Tel.: +33 164 864545

Fax.: +33 164 864546

UK

JJ Systems Ltd.

Highbury, Newbury Street
Whitchurch,

Hampshire RG28 7DN
Tel.: +44 1256 895111
Fax.: +44 1256 896100
E-mail: jjsystems@aol.com

ITALY

Instrumentation Devices SRL
Via Acquanera 34/M

22100 Como

Tel.: +39 0 31 525391

Fax.: +39 031507984
E-mail: info@instrumentation.it

INDIA

PT Instruments Pvt. Ltd.
6/6/10, Bhawani Nagar
P. Box No. 17436

Marol Maroshi Road, Andheri (E)

Mumbai 400 059

Tel.: +91 22 8511353
Fax.: +91 22 8501886
E-mail: ptinst@vsnl.com

JAPAN

TOYO Corporation

1-6, Yaesu 1-chome,
Chuo-ku,

Tokyo 103-8284

Tel.: +81 33279 0771
Fax.: +81 3 5205 2030
E-mail: kikaku@toyo.co.jp

KOREA

SV KOREA Inc.

22-308, Technopark,
Hanyang Univ. 1271

Sa-1 dong, Ansan,
Kyonggi-Do, 425-791

Tel.: +82 345 501 4030
Fax.: +82 345 501 4032
E-mail: sucho@hanmail.net

NETHERLANDS

BIG BEN Instrumenten
Geldropseweg 26

5611 SJ Eindhoven

Tel.: +31 40 2128359
Fax.: +31 40 21255075
E-mail: bigben@xs4all.nl
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MKA S is a measuring systemdesigned
to handle cold-start tests of

internal combustion engines. It can be deployed
in moving vehicles as well as in test stations; the
equipment and evaluation software are adapted
to both environments. MKAS takes independent
measurements of an engine's operating parame-
ters. The evaluation programs compute derivative
quantities from the raw data, such as rpm's from
the tooth signal, opening times of the inlet and
exhaust valves or characteristics such as the
starting time, average initial rmp's etc. The
mathematical evaluation of the data is followed
by their graphical display in a diagram from
which all relevant quantities can be read directly.
With its minuscule set-up time and its ease-of-
use, MKAS is optimally suited to the hectic
activity in a product-testing setting. Extensive
familiarity with MKAS is by no means required
in order to work with it.
MKAS supports all BOSCH engine control systems.
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MKAS consists of a central unit, a signal conditioning module and two terminal cartridges
with cables. The various measurement signals are captured via standard thermoplugs

and banana jacks and are connected as a unit to the central unit simply by plugging in
the cartridges. This makes it possible to use the same central unit in multiple vehicles
while leaving the appropriate sensor cables and their terminal cartridge in each vehicle.
Conditioning for all signals is a built-in feature of MKAS.

MKAS cold-start measurements — the quick and easy way to reliable results
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MKAS - measurement channels

Channel type Quantity Sampling rate Signal type (quantity)
Cable Set |
(standard equipped)
Digital channels 22 10 kHz rpm encoder (1)
TTL (+30V max.) phase encoder (max. 2)
injection signal (max. 8)
firing signal (max. 8)
vehicle recognition (3)
Voltage +/- 50V 4 1 kHz battery voltage Ubatt
(isolated) e.g., control unit voltage UCU
e.g., electric fuel pump
Thermocouples 2 1kHz e.g., oil temperature, water temp.,
(isolated) exhaust temp.
Differential channels +/- 10V 4 1 kHz €.g., suction pipe pressure, fuel system

Derived Channels

pressure, exhaust analysis, lambda

Inlet valve / exhaust valve duty cycle

RPM calculation

Reference mark

Firing angle

Injection time

Total number of direct channels 32

Sum sampling frequency 30 kHz

Cable Set Il

(optional)

Voltage +/- 50V 4 1 kHz as desired
(isolated)

Thermocouples 6 1kHz as desired
(isolated)

Differential channels +/- 10V 4 1 kHz as desired
Total number of direct channels 14

Sum sampling frequency 14 kHz

Total data rate using 2 cable sets 44 kHz

Max. system data rate 80 kHz
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Cold-start evaluation i B m’-}! = ==
Vehicl Test vehicle 1 . b — -
ehicle est vehicle S S B N . e W Wi
Engine type 4 cylinder B — 16 - =4 f u it e — - T e B oo
Project no. 0815 I [ g A "“h-“.-"'rii e .
License plate no. A-BC 123 Ba 13 L
Tested by John Doe i < -~
System ME 2.0 1}
Motor no. ll pao 13 — L
Evaluation c:\agent\config\test.aus | |
Ignition type rest 03 = I (5]
Firing order 1/3/412 ) 1
Inlet open before uppper reversal fin° crank angle] 10 L o - — = = o o — L T N
— F b
Inlet closed after lower reversal [in® crank angle] 30 ¥,
Engine speed at end of starting [rpm] 800 oL = i B
System pressure [bar] 35 LD Dia BEa [ [ ol %] T ot Dia oo 1.1 1 H 136 .48 | im i b | B 108 5]
Phase at reference mark low L
System increment
Phase polling [° crank angle] 0
No. of teeth 60
Basic value lowef reversal [*cankangle 2 All data, whether measured directly or derived from computations,
Exhaust valve open before lower reversal [° crank angle] 15 o - ) . o
Exhaust valve closed after upper reversal [° crank angle] 20 Engine speed at end of starting 800 rpm _ 0.00 sec is displayed in tabular form as well as graphically. Printouts indicate
Trigger : self triggering Starting duration ___ 1.52sec 0.00 sec the testing conditions and characteristic curves. To provide a basis for
Measurement duration [s] 30.0 System pressure at 1st ti 3.23bar_ 0.55 sec L. . . e
Start temp. [°C] 20°C Pressure build 30bar -0.24 sec objective comparison of various cold starts, characteristics such as
Fuel type Voltage drop at start-up (U_BAT min) 6.78 Vot 0.00 sec start duration, system pressure at 1st Tl, start-up voltage dip, average
Battery Bosch 80Ah 380A Voltage at 3rd maximum (U_BAT max) 9.59Volt  0.51 sec . . 3 : ~
Ol type OW30 Voltage at 3rd minimum (U_BAT min) 8530l 0.63 see rpm s_untll the first combt_:stlon and number of run-ups are computed
Spark plugs F7LTCR Voltage drop at start-up (KL_15 min) 5.82Volt 0.00 sec and displayed together with the channel raw data.
Data stock series Voltage at 3rd maximum (KL_15 max) 8.94 Volt  0.51 sec
Voltage at 3rd minimum (KL_15 min) 7.68 \Volt  0.62 sec
First combustion occurred after 2.8 revolutions 2.8 1.26sec
Average engine speed up to 1st combustion 131 rpm  0.00 sec
Minimum engine speed up to 1st combustion 94 rpm  0.00 sec
Number of rev-up’s (1st combustion until end of start-up) 1 0.00sec
Max. engine speed at end of start-up 1428 rpm  1.92 sec
1st ti of injection range B1 310.8ms  0.55 sec
2nd ti of injection range B2 105.1ms  1.41sec
Engine status before ignition TDC of cylinder 1 -264 deg
crankangle
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