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1.1

1.2

Safety

Introduction

Thoroughly read this manual before operating the equipment and comply with the instructions.
Always display the manual in a cospicuous location.

Personal injury and property damage incurred due to n@-compliance with these safety
instructions are not covered by theproduct liability regulations.

Symbols

Important safety instructions.Failure to comply with instructions could result in personal injurgr
property damage.

Important information.

1.3

1.4

Intended Use

Thisdynamometeris to be used exclusively fothe performance testing of motor vehicles. It is not
suitable for brake testing or ndse detection. Observe the ratedaxle load

The equipment may not be modified without the express written consent of themanufacturer. In
case of non-compliance the declaration of conformity becomes void.

Any use other than describedis inappropriate

Safety Instructions for Commissioning

1 Only authorized service technicians may install and commission the test stand.

1 The test stand may not be installed and operated in firendangered operation facilities, outside
or in damp rooms (e.g. wash halls).

1 Mount components of the vehicle fixing unit in advance on a suitable lift on the test stand.

1 Warning stickers must be attached by the operator:
2 Hearing damage due to high noise level. Wear hearing protection.
2 Severe eye injuries due tdlying particles. Wear protective gogglesOperator is responsible.

I Wear personal protective clothing as required or as regulated by law. The personal protective
clothing must meet the safetytechnical regulations for the respetive work application.

BAO053401-en
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Safety Instructions for Operation

1

The dynamometershallbe used and operated exclusively for its intended purpose and only
within its performance limits.

The dynamometershallonly be operated by trained personnelDynamometer and working area
must be kept clean.

The dynamometershallonly be operated by persons who are physically and mentally fit. These
persons shall be well rested and not under the influence of alcohol, drugs omedication.

When not in use the system must be switched off and the main switch protected against re
start.

No persons shallbe in the danger zone of the dynamometerRotating or moving parts are dan-
gerous.

Pay close attention to accident prevention regulations.
Never climb on roller sets even when locked.

Avoid unnecessary strain on vehicle andlynamometer. Drive the vehicle slowly onto the dya-
mometer.

Regularly check the tightness of the cover plate attachment screws.

No persons shall be in the pit with dynamometers in conjunction with a working pit while a veh
cle with rotating wheels is on the rolleset.

Wear personal protective clothing. If necessary wear protective goggles. Particles ejected from
rotating vehicle wheels can cause severe injurie®Vear tightly fitting working clothes and bind
long hair together.Clothing or hair can get caught and plled into machinery.

Danger of hearing damage due to high noise levellse hearing protection approved up to

120 dB(A).Noise levels overl10 dB(A) can be reached during vehicle testing. The operator is
responsible for determining the noise level in veHie and test room. When necessary, wear
suitable hearing protection. The operator must attach warning stickers.

Danger of carbon monoxide poisoning by poisonous vehicle exhaust. Thedynamometer shall
only be operated if the roomand working pitin which it is installed have sufficient exhaust su-
tion and ventilation including the appropriate warning system.

Avoid steering movemens during the vehicle test.These cause certain forces to act on the e-
hicle fixing in particular on the attachment units on thetest vehicle.

Before exiting the vehicle, put thegear into idle. If necessary decelerate the vehicle in a ao
trolled manner avoiding steering movements. Wait until vehicle and rollers have stopped moving
before exiting the vehicle. Danger of body parts agh clothing being pulled into rotating rollers

and vehicle wheels.

Keep the dyno surface clean and dry. Danger of slipping when surface is wet, oily or icipo not
place any objects(tools, material etc.Jon the dynamometer.Wear protective shoes with anti
slip soles and steel toe caps to avoid slipping and mechanical injurie®arts which protrude
more than 20 mm out of the floor are to be marked with blackyellow tape.

In addition to the danger zone, the operator is responsible for confining the area ofdltest
room in which no persons are allowed during testing with a safety catch device or a cell wall.
Mark the danger zone (roller width + 1100 mm) on both sides behind the vehicle up to cell
wall/safety catch device.

Danger of accident due to vehicle fiilng fracturing! Do a visual check for damage to the vehicle
fixing before each use. Never start the test operation without suitable and cactly installed \e-
hicle fixing.



1.6 Safety Instructions for Servicing

9 Service workshallonly be carried out by authorized service technicians.

1 The operating mode selection switch must be put in the correct position with repair, maiat
nance and setup work. Remove the key to protect against unauthorized usage.

1 The safety devices must be set by authorized service technicians.

1 Do not replace or override he safety devices.

1 Wear tightfitting safety gloves when doing setup work to reduce the danger of pinchingVear
a protective helmet when doing service work in the test stand pit to avoid impact injuries.

1 Life-threatening electrical voltage! Only authorized electricians are allowed to work on the ele
trical parts of the equipment based on valid electretechnical rules and guidelinesBefore doing
any work on the test stand electrics switch off all voltage and secure against fstarting. Test
for absence of voltage! Cabinet contains components with storage chargeAfter switching off
all voltages lifethreatening voltage can still be present for at least Sminutes! Check for dis-
charge before starting work!Lock circuit box and store key securely. Hand out key only if
needed to authorized electicians.

9 Errors and deviations from normal operating conditions are tbe inspected only by trained
skilled workers who are authorized to do this kind of workCircuits which are fed by an uninte-
ruptible power supply are still under voltage even after the test stand has been switched off
from the mains connection.The control has circuits which are tapped before the mains disco-
nection device of the test stand and are not voltagefree after switch off using the mains di-
connection. All equipment which are connected before the mains disconnection device are
wired with the colors YELLOW or ORANGEPay attention to calibration instructions.

1 Use suitable lifting device with sufficient load capacity to open heawdyno components. Re-
moval and transport only by qualified skilled personnelAdhere to all valid safety regulations and
relevant work protection guidelines. Lift gno components only on the designated lifting points.

1.7 Danger Zone
During dynamometer operation no persons are #&wed to stay in the danger zone Minimum
distance is 1100 mm on all sides of the roller(s).

1.8 Safety Information aboutTires

1 Check tire pressure and do a visual checlof the tires for any signs of damage.

1 To avoid tire damage we recommend that test tires be used during the performance test.

1 According to tire manufacturers, tires which have been used for performance testing shall not
be used for the road. Invisible tire defects may occur.

1 No vehicles shall be tested which have snow tires, racing tires or retreaded tires!

1 Pay attention that therated speed for the tires is not exceeded!

1 Check all wheel componentsto make sure they are tight before testing.

1.9 Safety Information about the Eddy Current Brake
@

Optionaly available

The eddy current brake can heat p significantly during long lasting usage. The brake rotors may
become red hot.

BAO053401-en
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After a long lasting measurement under load, the eddy current brakshould continue to be rotated
without load by the vehicle at a speed of approx. 5¢ 80 km/h.

The rotating rotors suck cooled airffrom the side and throw it radally off. The eddy current brake is
thereby effectivdy cooled preventing heat buildup at the rotors damaging the coil insulation.

1.10 Safety Information about theVehicle Fixing System

Lifting Straps

Tension belt (50 mm width) Tensile strength 2000 kg, Length #n

1 Only authorized and trained personnel are allowed to use.it

9 Lifting straps should be checked for damage and safety before using

1 Do not exceed permissble load capacity. Place the straps so that the load is distributed across
the entire width

Use only suiible anchoring positions

Only use undamaged lifting straps / tension belts with identifiable tension labels
Do not knot or twist the lifting straps and do not tie together to &tend them.
Wind the straps a min. of 1.5 times and a max.of 3 times around th ratchet.
Only use lifting bands with protective edges when loads have sharp edges

Do not put stress on the tip of or up to the bending point of fixed parts
Operating temperature:-40a +100 °C

= =4 -4 -4 a8 -—Aa -2 -2

Load capacity reduction with:
- non-symmetric (unbalanced) lad
- usage in tightening process only with permissible end loop reinforcement

=

Shallnot be used in lye

1 Usage forbidden when there are mechanical damages, deformation or damages to any safety
features.

1 Inspection and maintenance after one yeaand only by skilled technicians

1.11 Safety Features

The safety featuresmust be checked regularly by an authorized service technician. Pay attention to
statutory requirements. The dynoshallnot be operated with defective safety features.

Lockable Main Switch

Serves as a normal On and Off switctand as an emergency switch. The switch can be protected
against unauthorizedusage by locking with a padlock.

Pit Safety (optiond)

Light barrier or infrared movemensensor. Issues audibleand visual signas in the event that pe-
sons are in the working pit.

Warning and Information Labels

Warning and information labels are attached to the dyno. The labekhallnot be changed or
removed. Defective warning and information labels must be replaced.

1.12 Accessories

The equipment shallbe operated only with accessories whichhave beenapproved or permitted by
MAHA.

BAO053401-en
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1.13

What to Do in the Event of an Acident
1 The injured person is to be removed from the danger area. Find out where dressing and ban
ages are kept. Seek firstaid.

1 Provide firstaid (stop bleeding, immobilise injured limbs), report the accident anskeal off the
accident site.

1 Immediately report any accident to your supervisor. Make sure a record is kept of every oae
sion firstaid is provided, e.g. in an accident book.

1 Remain calm and answer any questions that may arise.

BAO053401-en
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Description

General Information

Features

Measuring Program:

1 Power measurement at constant RPM, speed, tractive force (option)
1 Graphic and digital display of wheel, drag-, engine power and torque

1 Extrapolation of engine power according to DIN 70020EEC 80/1269, ISO 1585, JIS D 1001,
SAE J 1349

9 Testing program for speed indicator
1 Load simulation with graphic evaluation (option):
o Constante RPM, speed, tractive force
o Drivingsimulation
External Measuring DatgOption)
Inputs for RPM oil temperature
Great variety of recording possibilities of external data: pressures, temperaturemnalog signals
Connection of MAHA Emission Testers MGT 5, MET 6.1 possible
Graphic display of measuring values as a function of time

= =4 —a —a -

Display of three power measurements irthe background
Printout (Option)

9 Clearly structured A4 colour printout

1 Performance diagram of continuous and discrete measuremerntan be printed as a chart
Data Base:

i Storage and loading of performance diagrams

9 Data import and export

1 Programmable load simulation profiles

Radio Remote Control:

9 Operation and control of test equipment

9 Operation of air cooling fan and other operational possibilities

Scope of Delivery: @mmunication Desk

1 Eurosystem desk MCD 2000 with shelf for printer, monitor support, pulbut shelf for keyboard
and PC wheel mouse, holder for Alin-One PC, electrical equipment, measuringand control
electronics

1 Radio remote control with battery and charger
I Measuring program

Scope of Delivery:Roller Set
i Selfsupporting, encased inertiaroller set expandablewith eddy current brake
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2.2

Specifications

Specifications are subject to change without notice.

Communication desk

Dimensions(W x H x D)

860 x 1450 x 420 mm

Supply voltage 3 x400V
Fuse 35A
Shipping weight approx. 150 kg
Roller set

Axle load 1000 kg
Weight 270 kg
Rotating mass approx. 155 kg
Roller length 400 mm
Roller diameter 504 mm

Basic dimensions(L xW x H)

546 x 770 X 456 mm

Air pressuremax. 7 bar

Test speed max. 320 km/h
Dynamic wheel powermax. 350 kw
Tractive forcemax. 6500 Nm

BAO053401-en
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Version 1: Inertia Mass
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Version 2: Inertia Massand Eddy Current Brake"Telma CC160'
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2.3 Main Switch

l The main switch is located at the side wall othe communication desk

9 Main switch in position 0: Power supply OFF
1 Main switch in position 1: Power supply ON

1 When in position 0, the main switch can be protected against tampering b
means of a padlock.

2.4 Controls and Indicators

The assignment of the control and indicator unit depends on the dyno versioselected. The de-
® scription refers to the fully euipped versiotilnertia mass eddy current brake and speedometer

1 drive".

The basic version'Inertia mass' has only a fundional main switch

A Operating mode selector switch D OPERATION indicator lamp
B  Control ON/OFF E SETUP indicator lamp
C EMERGENCY STOP F REMOTE CONTROL indicator lamp

BAO053401-en
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Operating Modes

Position 1. Position O: Position 2:
OPERATION CALIBRATION SETUP
Locking brake ON ON ON
Power section of
Eddy current brake ON OFF OFF
Motors/Converters ON OFF OFF

Each time the operating mode is changéd, the control is disabled and rrust be re-enabled using
the Control ON button.

2.5

Enabling/ Disabling theDynamometer

ON OFF
Main switch ON 1 Control OFF
Set operating mode selector switch to e- 2 Main switch OFF
quired position 3 Dyno is shut down
3 Control ON.

3 Dyno is ready for operation

Emergency Stop

The dyno versions without a speedometer drive do not have an EMERGENCY STOP function

Push the mushroom button to enable the EMERGENCY STQP
3 Motor converters OFF

3 Power section of eddy current brake OFF

3 All outputs for hydraulic and pneumatic systems OFF

3 Program must be restarted

BAO053401-en
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2.6
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Remote Control

Remote Control PC Keyboard

Use this key to activate thelifting bar. It can then be operatedwith the

F3 + Cursor keys
cursor keys.

2 | Switch fan on / off F2

3 | Deletes an entire line

Selection of a menuitem
4 | (In combination with the functiorkey F5 and the cursor keys target va
ues can be increased or decreased in some menus.)

5 | Confirmation of inputs Return

Deleting the characterbefore the cursor position

Discarding ofinputs Backspace

7 | Switch over to letter mode

8 | Connection for Pedal force sensor

In some menus special functions can beopened. The key assignments
vary in the different menusFour boxes with diverse functionsare locat-
9 |ed on the lower screen edge in these menus. These options are seléec | F5to F8
ed with the function keysF5 to F8 on the remote control. If the button
bar has further levels these can be displayed using the cursor keys.

Use this key to activate he load simulator. It can then be operated with

e the cursor keys.

F4 + Cursor keys

Use this keyto activate the roller set adjustment.lt can then be operated

i with the cursor keys.

12 | Switch on remote control

13 | Exit a program part

14 |Input of a comma

The functions of the program can also be selected via the remote control. The remote control can
be operated directly from the vehicle.

The signal is tansmitted by radio. The recéving antenna for the signal is located in the desk.

Should several dynos each with its own remote control be operated in one room, the remote
controls must be set to different channels.

As soon as the remote control is switcled on and radio connection to the dyno exists, the green
control lamp will light up permanently on the operation desk. The green control lamp will blink
briefly each time a key is pressed.

When not in use the remote control should always be stored in theercharging box to avoid a total
discharging of the battery. The recharging box is equipped witha"rec har ge over |l oad
The re-charging time for a fully discharged battery is about 12 to 14 hours. During the reharging
procedure the red LED onthe re-charging box will light up and "Battery recharging" appears on

the display of the remote control.
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To switch on the remote control press the ONkey. The remote control has an automatic switch off
(Timeout) which can be variably set. The remote coral switches off when no key hasbeen
pressed during this time.

The letters on the remote control can be selected by pressing th&HIFTkey. Press again to return
to the normal operation mode. The display "SHIFT" appears in the window when theHIFTkey
has been pressed

The remote control keyboard consists of two pads: Function key pad- Number pad.

/ \

9
1

10
2

11
3

12
4 13

14
5
6
7
8
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2.7

Description of the Interface Box

Optionaly available

The Interface Box records engine RPM, environmental data, OBD data, temperature, pressure and
analog signals. This is done via modules. A mamum of 4 modulescan be installed in the interface
box.

Additional modules can be installed in a second interface box which is connected parallel ani
desired, adapted to customerrequirements

As standard equipment, the interface box 1 has an RPM an@n environmentalmodule.

BAO053401-en
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Piezo clamp, TDC sensor Light barrier
Piezo clamp, TDC sensor Light barrier
DRZ
Oil temperature probe

Trigger tongs

Fuel temperature

Intake air temperature
PTH
Atmospheric pressure

I &G m m| o O W »

Humidity sensor

OBD (Option)

OBD

Pressurel

Pressure2
P2T2 (Option)
Temperature 1

=S r X «

Temperature 2

Displaythe Interface Box Assignment
1 The assignment of the interface box appearsising the keys <SHIFT> + <F1> .
2 Use <CONTINUE> or <RETURN?> to exit this screen.

MeRbox-Belegung

Weiter

BAO053401-en



22

2.7.1

BAO053401-en

RPM Module (Standard)

The RPM module is used to record the RPM and oil temperaturd®(ug-in card CAN DRZ).
The following RPM sensors/sources can beused:

Trigger Tongs

The RPM signal is picked up at thegnition cable (spark plug or distributor ignition coil) with the
trigger tongs. The trigger tongs should be placed as close as possible to the spark plug and as far
as possible from the next ignition cable. The tgger tongs take up the high voltage sigal

inductively which is conducted from the distributor to any random cylider. The pulse is relayed
from the trigger tongs to the test box where it is converted to an RPM signal

Attachment:
Position (D)on the interface box.

Piezo Qamp

Piezo clamp is only used with diesel engines. The piezo clamp consists of a piezo elememhich
recognizes pressure differences at the leadn and then converts them into electric pulses. It is
important that the piezo clamp which is used is suitable foonly one diameter of the fuel line and
should only be placed at a straight section of the line at any cylinder (attach ground clamp on the
same injection line).

Attachment: ety
Position (A)or (B)on the interface box. > G
(A)or (B) @(Q/‘\’
A .v
Clamp W

The alternator RPM is asertained through the clamp W. The number of pulses per rotation at the
alternator (proportional to the crank shaft RPM) should be known or must be determined by an
external measuring device. This is necessary because individual vehicle models have différen
transmissions between crank shaft and alternator. The RPM determination at the clamp W is only
used with diesel engine vehicles
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TDC Sensor

The TDC sensor is always manufacturespecific, i.e. depending on the vehicle manufacturer the
corresponding diagnostic plug is used for the RPM signal pick up.

The TDC sensor offers an extremely accurat

RPM measurement. 8
Once fhax is reached, an RPM of 12000 U
rot/mint is displayed. W
0,03
< 0 » f
€t

The level must be between 30 mV and 30 V I

so that an RPM pulse is recognized >

He]
200

Attachment:
1 Position (A)or (B)on the interface box.

Light Barrier

The ight barrier is used when no direct way of determining the RPM at the engine is possibl&he
transmission ratio to the engine RPM must be 1:1. If the light barrier is attaeld to the cardan
shaft, the transmission ratio must be between 0.5 and 2The light barrier must be positioned in
such a way that via a reflector which is attached either to the vibration absorber, drive belt, or
cardan shaft, the RPM can be picked up freeof any interference (no vibration influence etc.).

Notes on adjusting the engine rpm via the light barrier

When making adjustments in the lower rpm range (drive shaft rpm < 800), we recommend using
two reflectors in order to double the number oimpulses generated.
When doing so, please remember the following:

1 The reflectors must be systematically placed around the engine, exactly opposite one another
Prominent points on the engine housing can be used to position the reflectors.

1 When entering thegear ratio you must also double the previous value.

Attachment
Position (A)or (B)on the interface box

V oNniHoy 7

Driving Trial
If none of the above mentioned alternatives is available for determining an RPM measuremeat
driving trial can be used to do the same The RPM is converted from the dyno roller speed.

BAO053401-en
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At the beginning of a test a predetermined RPM value must be approached (Test geal / Gear
transmission close to 1:1) while in a specific gear. This RPM valueilhbe stored.

During the performance t est durestRRWiIrftatengne RPMwi | |
(Please note The calculated RPM will only correspondfithe vehicle is driven in thetest gear'.)

Automatic transmission vehicles without convertetockup cannot use the driving trial method, be-
cause the engine RPM deviates due to converter slip.

2.7.2

BAO053401-en

OBD Module
The RPM is readfrom the OBD data.

Oil Temperature Probe(Optional)

Driving trials shouldonly be done when the engine is warmed up to operational temperature. The
oil temperature meter is used to determine the oil temperature and to monitor it during the testing
procedure.

Oil temperature probe for car and truckwith
variablelength (100 to 1500 mm), with plug and
6 m supply line.

Attachment:
Position (C)on the interface box

Environmental Module (Standard)

The environomental module is used to record the environmental dat®{ug-in card CAN PTH).
1 Fuel temperature (Optional)

Intake air temperature

Ambient temperature

Air pressure

== =4 4 =2

Humidity

Fuel Temperature (Optional)

The fuel temperature is recorded using the interface box and the fuel consumption device and and
can be used as additional information for the fuel consumption measurement.

Intake Air Temperature

The intake air temperature is recorded using the interface box and is used for projection of the
engine performance based on DIN 70020, EWG 80/1269, ISO 1585, SAE J1349 or JIS D1001.

Ambient Temperature
The ambient temperature is recorded using the integice box.

C

0 |
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Air Pressure

The air pressure is recorded using the interface box and is used for projection of the engine
performance based on DIN 70020, EWG 80/1269, ISO 1585, SAE J1349 or JIS D1001.

Humidity
The humidity is recorded using the interface box and is used for projection of the engine
performance based on DIN 70020, EWG 80/1269, ISO 1585, SAE J1349 or JIS D1001.

o The current air temperature , ambient pressure and relative humidity is includedtime calculation
1 with the given standards (DIN 70020, EWG 80/1269, ISO 1585, SAE J1349 and JIS D1001)

2.7.3 Pressure/TemperatureModule (Optional)
The pressure/temperature module is used to record 2 temperatures and 2 pressure®(ug-in card
CAN P2T2).
Pressure 1 + 2

Pressure 1 +2 is user specific. The testange stretches front 0.9 to + 4.0 bar and can for example
be used to determine theintake pressure, turbocharger pressure, etc.

Exhaust Gas Temperature

The exhaust gas temperature is used as monitor check of the combustion process and to judge its
quality.

The high temperature sensor consists. of a NCr-Ni thermo element with compensaton line.
The measurement range stretches from 0 to 1000°C.

BAO053401-en
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2.7.4 Analog Input Module (Optional)

The analog input module is usedo record 4 analog signals Plug-in card CAN AIN4).
Measurement data from210 V to +10 V or from220 mA to +20 mA can be recorded.

2.8 Analog Output Card (Optional)

The analog output card Plug-in card LON OUTA) is used for further processing of measudce
values as analog signal for an external device (e.g. aalog display, digital display).

There are 4 analog outputs available fro@10 V to +10 V.

1 The plug-in card LON OUTA is connected in the communication desk.

BAO053401-en
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2.9

Lambda Broadband Sensor

Scope of Delivery

Power supply cable (12 V) from vehicle cigarette lighter / battery terminal
Junction and transfer box

Power supply (22 V) from vehicle H -signal

KMS UEGO CAN controller set

Earth for Lambda heating

Lambda sensor / KMS UEGO plug connection

MAHA CAN AIN 4

I @ m m O O W »

Interface box terminating resistor and vehicle earth

Signal line (red) + earth (vehicle)

J Broadband sensor (Bosch LSU 4)

BAO053401-en
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Contents of the CD
AIN4 voltage curves

2

AIN_TABL.CFG

q

e

20

°

AIN_TAB2.CFG

soma s s " " [

Lt Jooetenentt | tweters __Jawsw

Additional option Lambda dial. Lambda value can be displayed instead oéngine rpm

Gl
—t
amer Toturg . display.ini

lrotbnndlondc
Lambda 1 AFR -
Min. i, 0,000,
Max. Max. 22,000
2,000
‘-.\ 12,000 13,000] —3
. _ LA 15,000} 16,000} —‘l
) R s oo [ : ==
BreitbandLambdasonde.pfl
o o R o voreess ) R
2o | E o] 0,000 22,000
N [ Zugkrant -l 0,000] 9000, 000]
[ Gescrwinagken-vA -l I 200,000,
[ Lambda 1 oin o, 1, 500]
= [ Geschwinagiei-HA B[ 180, 000]
100] * = o]l 0,600]_ 1,600
F& F7 F8 |
I ooerrer 2R 7 e " [ N .
-
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Files(voltage curves) prai-

| » Computer » OS(C) » MAHA » LPSHN » w | 49 W LPENOO0 durhsuchen P
O Gewbesan Ao b 1 stalled for Analog INcard:
S Bl s : = %% lambdaand AFR®
W Faveeten 2 Moo Anderungsdwum  Typ s
M Desitep O e -
B Downicads b LON D er
. Zuletst besscht b LONSETLP3 " o
B Trager, Nomman b MsDE Dsteioednnr
& share (swe) kO ioedner
b Sicherung 2 sdne
L Biblorneben b Tokenns a2 i
- Bider b Treiber By Duteioedne
¥ Dokumente gl i Teeiber Usblon — - i dner
& Musit
B Videos
& Computer
& oscy
A OVD-RW-Lautwerk (D) MAHA

S Ipr (\\mshaintra\dis\a) 00)
S NTraeger (\enshaintra\dfs\users) (v} & wan2 3240 s
G dfs (\mahaint) (Z) | & awNmBOL W2

< AWNG2OU
o i - D oenchico iy
3 2 Elemente ausgewatt Andenungsdatum: 08012012 1456 Ersteldatum 070320121203
<) Grote 439X8

o and "display.ini".Display is enabled by removing all smicolons:

Narmne Arderungsdatum Typ arote ~

42006 10114 Konfigueatsonsein S KB
§8.02.2012 1457 Konfigueatsonsein 1kB
1203.2010 0%:4 Yonfigurabonsein 4 KB
gherlon dil | Typ: Konfigunationsemstellungen ;.‘) PR 69 KB
&) DPORTauto-wpor GeoBe: 306 KB = 7 KB
st Anderungsdatun 12.03.2010 18:4 .
2 B _condien — —
2 Flgini display irs -
(= FPlico Dates  Bearbeen Format Ansicht 7
4 2 Geblaese Makro_File) .
o hivad.al i Laden der Include-riles

Yoad = var.h
5 Jpghblddi

2 KEBrowser.ini
% KEChipDrv.dil

i [analog pisplay 1)
P MessSwert = USEAVAR_EXT _ANALOG_EINGANG 1
skalen_Teiler - 1

% bedebug.dil skalen_steps « 0.1

= skalen_sub_Steps = 5

& KEGSPIus.dN Minimal_wert = 0.7

% kelon32.dil mﬂm’i-we;t - 1.3

. Segment_Ende_Rot « 0.9

S KEOmeskey. i sagont_j.t art_Gruen = 0.9%
% KESCaed.di segment _Ende_Gruen « 1,05

@ bevisuali2.an Segment_sStart_Rot « 1,1

v 5 KELDVIZ.a

sdatur: 08.03.2012 1457 Erstefidatuen: 094
Grofe 334 Bytes

Naming the dialis not possible via AIN4in the
"display.ini"with Lambda!
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Assembly Instructions

1

Mount the Lambda broadband sensor in the positiorspecified by the manufacturer. Lay the
cable in such a way that it is not near turning or hot components.

Connect the Lambda sensor to the KMS UEGO CAN controller using the-Bin connector.

Connect the earth cable (A) for the Lambda heating to the vetie chassis earth or the MAHA
adaptor cable connector provided. Connect the KMS UEGO CAN controller signal line and
power supply (B) to the MAHA junction and transfer box.

Plug the cable harness with the 12pin connector (A) into the KMS UEGO CAN contré@r (B).

Attach the red and black signal lines to the MAHA junction and transfer box and connect to the
interface box using the optional CAN AIN4 PCB.

Plug the 12 V power supply cable connector into the MAHA junction and transfer box.
Attach the power supply to the 12 V cigarette lighter, socket or battery terminals.

mmu‘.,.dﬁ'"
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B

W

Vehicle Earths

The vehicle may become statically charged when driven onto thdyno! The vehide must be
earthed using the earth cable supplied in order to prevent interference with the Lambda signal.

Procedure

1 Replace the existing connector on the reverse of the interface box (A) with the cable and
connector supplied (B).

2 Connect the earthcable terminal (C) to the vehicle chassis earth.

®
1

For a description of how to use the Lambda tester, please refer to the manufacturer's user ma
ual supplied.

BAO053401-en
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2.10

BAO053401-en

Measurement Prograns

This dynamometer provides an exact simulation of defined road load conditions.

Fuel consumption measurement and exhaust analysis, as well as serial monitoring of vehicles can
also be carried out.

The following operation modes can beselected for conducting the various measurement tasks:
1 Load Simulation

The user can preselect from various load conditions which make possible the determination of
e.g. a specific engine diagnosis or vehicle climbing power. Depending upon need, variouslo
conditions can be simulated, such as constant traction, a constant speed, a constant RPM or a
driving simulation.

1 Measure Engine Power

Use this menu item to determine the vehicle's engine power (continuous and discrete
measurement).

1 Extrapolation of theEngine Power (Optional)

Extrapolation of the engine power based on DIN 70020, EEC 80/1269, 1SO 1585, JIS D 1001,
SAE J 1349.

1 Flexibility Test

The engine flexibility can be checked using this menu item. Once the flexibility test has been called
up, the vehicle weight and road load must be entered as in the road load simulation test.

1 Speedometer Test

The vehicle®s speedometer can be tested using

t

h
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Installation

3.1 Requirements for the Place ofnstallation
The room in which the dyno is to be operated must satisfy all official regulations for the operation of
equipment in the workplace.
An adequate freshair supply and an exhaustshaft should also be available.

3.2 Safety Measures
The following technical safety precautions must be observed by the customeat all times.
Disregarding these precautions can be lifehreatening even for those who enter the room for only
a very short period.

3.21 Heat Balance

Rough calculation for diesebnd Otto engines

The available energy in fuel is taken as standard. This is specified as fuel power with 100 % and is
divided as follows:

Py 29% = Engine power (mechanical)
Degree of effectiveness over the entire RPM range
P, 23% = Heat flow over theengine block surface and engine components.
Ps 20% = Coolant heat flow (is transmitted via the vehicle cooler)
P4 14% = Heat flow via the surface of the vehicle exhaust system
Ps 14 % = Heat flow of the exhaust

Heat volume in the test room
P,+P,+Ps;+ P,

P1 : Is converted to heat by the air cooled eddy current brake and normally emitted into the test room.
Ps : This energy is suctioned out with the exhaust suction system and does not contribute to heat volume in the test room.

Generally speakingthe engine power to be measured is known. If this is specified with 1, the
following factors are given:

Py Engine power 1

P, Heat flow surface engine block 0.8
Ps Coolant heat flow 0.7
P4 Heat flow vehicle exhaust system 0.5

The heat volume in testroom is then: 1 + 0.8 + 0.7 + 0.5 =3

This means that the energy quantity of the engine power multiplied by 3 is the volume of heat
energy in the test room.

Example1 P; Engine power =100 kw
P. Heat flow surface engine block 0.8x100 = 80kw
P; Coolant heat flow 0.7x100 = 70kw
P, Heat flow vehicle exhaust system 0.5x100 = 50kwW

Heat burden on the room = 300 kW

Separate suction of the heat energy Pconverted by the eddy current brake can considerably
lower the burden on the room.

The heat volume in the test room would then be: +0.8+0.7+0.5=2

BAO053401-en
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This means that the energy quantity of the engine power multiplied by 2 is the volume of heat
energy in the test room.

Example 2 P, Heat flow surface engnine block 0,8x100 = 80kwW
P; Coolant heat flow 0,7x100 = 70kwW
P, Heat flow vehicle exhaust system 0,5x100 = 50kwW

Heat burden on the room =200 kW

1 Time period
An LPS 3000 performance test takes, on the average:
CAR 1.5 minutes
TRUCK 32 4 minutes

A short working break follows (vehicle change, set up work, etc.)

1 Ventilation concept criteria
The following points must be considered for the ventilation concept:
- Engine power
- Frequency of measurements
- Room temperature increase allowed by operator
- Room size
- Energy storage volume of the walls

MAHA Experiences

Cooling air is of special importance as modern engine management systems are equipped with
control systems which reduce the engine power when intake temperatures are too high. The full
engine power is however to be measured on the dyno.

Do not fall below the following values when testing vehicles under full load:

- Air power > 25 000m3/h
- Flow speed > 90 km/h
- Securing of under body flow (catalytic converter)

65kmh 50 kmh
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3.2.2 Exhaust Suction System

The exhaust quantity depends upon the test vehicle.The factors which are most influential are the
engine cubic capacity and RPM as well as the combstion process (spark orcompression
ignition).

As a safety precaution it is recommended that a CO warning device be installed in the test room.

Equation for dimensioning of exhaust suction systems (sealso TRGS 554 section 4.7.4.3,
paragraph 2)

V=Wxnx0.0363 x 1.2

V = necessary suction volume flow (m3/h)
Vi = cubic capacity of the test vehicle (1)
n = engine speedof the test vehicle (pm)
0.0363 = approximate value

1.2 = fresh air share of 20 %

Experimental values based on B&BIA / ASArecommendations *;

Car workshop Car workshop Truck workshop Truck workshop
Service/Repair Test room + AU Service/Repair Test room + Emission test
3501 450 m3/h 7002 1200 m3/h 7002 1200 m3/h 17002 2800 m3/h
Hose A Hose A Hose A Hose A
100 mm 150 mm 1252 150 mm 200 mm

* Measurement point: hterface recording elementexhaust hose
Pay attention to temperature consistency. The respective exhaust suction system must be
adapted to the needs of the operator.

It is recommended thatthe exhaust suction system not becombined with a welding smoke
suction system and then connected to a ventilator. It is possible that a combustible or explos
mixture may be created based(see ZH 1/454 vehicle maintenance guideling

Example for calculation based on the equatiorV = V, x n x 0.0363 x 1,2

Example 1 Example 2

Car with 3.0 liter cubic capacity, service work | TRUCK 12.0 Liter cubic capacity,service work
with averagespeed of 3000 rpm with averagespeed of 1500 rpm

V =3.0x 3000 x 0. 0363 x 1.2 V =12.0 x 1500 x 0. 0363 x 1.2

V =392.04 m3/h V =784.08 m3/h

The exhaust discharge for the auto exhaust can be done with suction hoses (air flosate > 3000
m3/h) or with suction flaps (air flowrate approx. 10000 m3/h) .

Examplefor calulation atdynamometersV: = V, x (t in °C:273 Kelvin) X
| = Supply degree of 0.85 (without Turbocharge® approx. 1.9 (depending onengine and

manufacturer)

Example 1 Example 2

Car dyno, Truck dyno,

Engine 5.547 liter, Engine 18.273liter,
Engine speed5000 rpm, Engine speed2300 rpm,
Temperature 500°C, Temperature 500°C,

| =1.0 | =15

BAO053401-en
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3.2.3

Example 1 Example 2

V; = 5.547 x 5000 x 0. 0363 x 1.2 x 500/273 V;=18.273 x 2300 x 0,.0363 x 1.2 x 500/273
x 1.0 x 1.5

Vi =2212.71 m3/h Vi = 5029.49 m3/h

Fresh Air Supply for the Test Room

According to currently effective regulations in the Federal Republic of Germany, the air must be
renewed 10 to 15 times per hour inclosed testing rooms with a surface area up to 100 mz.

The air must be renewed 5 to 8 times per hour in rooms over 100 mz,

An air throughput of approx. 5000 m3/h is required for a surface area of 100 mz.

An inadequate freshair supply increases the burden orthe test personnel and distorts the test
results.

BAO053401-en

Transportand Storage

Check package to ensure it is complete, in accordance withthe order confirmaton. Report any
transport damage to the carrierimmediately.

During loading, unloading and transportalways usesuitable lifting equipment, material handling
equipment (eg. cranes, forklifts, etc.) andthe right load handling attachmentsand slings. Always
ensure that the parts to be transportedare suspended or loadedproperly so that they cannot fall,
taking into account size, weight andthe centre of gravity.

Store the packages in a coveredarea, protected from direct sunlight,at a low humidity and with
temperatures between Q..40 °C ( 3 2 & TH).Do not stack packages.

When unpacking, take care to avoid any possibility ofnjuryor damage. Keep at a safe distance
when opening the package strapping, do not allow any parts to fall out

Installation and Initial Operation

Installation and initial operation of the equipment may be done only by authorized and trained
service technicians provided by the manufacturer, licensed dealers or séce partners.
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6.1

Software Installation

System Requirements

OS Win XP with SP 3; Win Vista (32 Bit) with SP 2, for ES v7.00.015 bigher,
.................................................................... Win 7 (32/64 Bit)with SP1, for ES v7.20.010 or higher
CPU ... > 2 GHz; recommended: Intel or similar AMD products

HDD ...t a e enraaa 10 GB free memory space

DIIVES. .ttt DVD-ROM (internal/external)
1) (=] =10 T 4 free USB interfaces

All passwords and administrator rights must be available at the time of the installation.
If the tester is used with multiple work stations, a TCP/IP network must be available.
For external devices with RS232 connectors an RS 232 interface must be availa&bl

= —a -—a -—a

PC speciality stores offer a wide range of USR0-RS232 adapters. There is, however, no sta-
dard guarantee that every adapter will function on the RS232 interfaces. For this reason, MAF
offers adapters with the order number (VZ 910140) which have beetested on MAHA pro-
ducts.

1 When replacing old computers with PGLON cards (ISA slot), be aware that new computers no
longer have ISA slots. For new computers that means that a LONUSB card (VZ 912033) is
needed for the connection to the test lane.

6.2

Starting the Setup

r ™Y
£ MAHA - MSR 400 - V 2.01,001 [E=

1 Insert the CD in the -
. . Premium Workshop Equipment
disk drive.
A Installation starts Software Doku Tools
automatica”y |f not MSR 400 Adobe Reader Deutsch
’ ! Adobe Reader Englisch
start Autorun.exeor
MSR400\Setup.exe
from the CD.
2 To start the setup,
click MSR400.
Durchsuche CD Hotline +49 (0)180 56242 MAHA GmbH & Co. KG
MAHA im Internet Testing & Safety Technology -60 Fon:  +49(0)8374 585 -0
Lifting Technology -80 Internet: http.//www.maha.de
Beenden Dyno, Emission, Service 90 E-Mail: maha@maha.de

BAO053401-en
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6.3 Selecting the Setup Language

-—- __ e
MSER 400 Motorrad - InstallShield Wizard g ""::l—l' W
Wahlen Sie ene Setup-Sprache aus
Wahlen Sie die Sprache flr die Installation aus der unten
aufgefithrten Auswahl aus.
Deutsch
Englisch
1 Choose a setup 1
language.
German and Erg-
lish are available.
2 Confirm with <Wa-
ter>.
InztallS hield
< Zurlick [ Weiter = ] [ Abbrechen ]

Welcome to the InstallShield Wizard for MSH
400

The InstallS hield Wizard will install M5B 400 on paur
corputer. To continue, click, Mexst,

U Der InstallShield
Wizard erscheint.

3 Bestatigen Sie mit
<Weiter>.

< Back [ et » ][ Cancel

BAO053401-en
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6.4 Selecting the Degination Folder

Choose Destination Location

Select folder where setup will inztall files,

Fleaze enter the location where you would like to install the program. 'ou may tepe a new
folder name or click the Browse button to find a new location.

1 Choose the default
destination folder or
click <Browse> to C:AMAHANMSRAO0
select adifferent

folder.

2 Confirm with
<Next>.

< Back ][ et » ][ Cancel

6.5 Selectingthe SQL Server

For thiz program a SGL-Server is needed. Please enter the
required Informations.

() The SOL Server should be installed on this computer.
[Drefault far the most ingtallations)

@ {The S50L Serer iz already installed on this computer:
[e.a. by updates)

() The SOL Server iz installed on an ather computer in the netwark.

[e.g. wen other programs alzo uze an SEL Server]
Please enter the name of the SOL Server

[loeal]

LContinue > ] [ Cancel

BAO053401-en
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6.6

6.7

BAO053401-en

Selecting Features

Select Features
Select the features zetup will inztall,

Select the features you want to install, and deselect the features pou do not want bo install,

Description

Programmdateie
Diocurnertation

1 Mark the check-
boxes of the fea-
tures you want to
install.

2 Confirm with
<Next>.

12038 MB of space required an the C drive
23211.82 MB of space available on the C drive

< Back ][ Hewut » ][ Cancel

Instaling Drivers

I.-"'_"‘-.I This Software is protected via a Hardleck (Dongle)? Hardlock driver files
' must be copied so that Windows can recognize the Hardlock, Should

this program be started now?

I_.z % Should the drivers for USBLon devices (UsbLon Platine oder Usb Mgt5)
W beinstalled?

I.-"'_"‘-.I The LON network driver must be installed for the test stand operation.
‘Y Should the LONConfig Program be done now?
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6.8 Finishing theSetup

InstallShield Wizard Complete

The InstallShield \Wizard has successfully installed WMSR 400
Befare pou can use the program, pou must restart pour
computer.

Y When this window
appears, the instat
lation has been
successfully can-
pleted.

1 Click <Finish>. Remove any dizsks from their dives, and then click Finish to
complete setup.

@ ires, | want bo restart my compuber now,;

() Mo, | will restart my computer later.

< Back Cancel

BAO053401-en



42

6.9 Additional Settingsunder Windows 7 or higher

2 MAHA -
bttt Siohorheitetechnik
- \ )/ '
After inserting the BU- Premium Workshop Equipment
R(F)QSY"S.TEM cg Au- Software Doku Tools :
toRun is started. e I
Use this program to Adobe Reader Englisch !
install your version of !
EURCSYSTEM
Click the equipment
being used (1).
Durchsuche CD Hotline +49 (0)180 56242 MAHA GmbH & Co. KG
MAHA im Internet Testing & Safety Technology -60 Fon: +49 (0)8374 585 -0
Lifting Technology -80 Internet: http.//iwww.maha.de
Beenden Dyno, Emission, Service 90  E-Mail: maha@maha.de

o “
7 User Account Contre =

Do you want to allow the following program from an

unknown publisher to make changes to this computer?
Provided the User
Account Control is
enabled, this Windows
confirmation prompt
appears.

Program name:  setup.exe
Publisher: Unknown
File origin: Removable media on this computer

Confirmwith "Yes .

(v Show details

Change when these notifications appear

Do the software installationas described above starting with step "Selecting the Seup Languagé'.

BAO053401-en
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After the installation Organisieren ~ [ Offnen
process has been siLc-
cessfullycompleted,
assignthe user rights
for the directory.

To do this, open the
installation directory
usuallylocated at:
C:\Programs\MAHA\
[Equipment type], hen
right-click the folder.

In the object menu, =

select "Properties 2).(

. Computer
& Lokaler Datentrager (C:)

. Benutzer

o Intel

. Perflogs

. Programme

. Programme (x86)
. Common Files
. Intel

. Internet Explorer
o MAHA

Anderungsdaturn:

Dateiordner

Allgemein | Freigabe | Sicherheit |Vorgéngenrersionen I Anpassen|

Objektname:  C:\Program Files fe86)\MAHAN

Gruppen- oder Benutzemamen:
I 52 5YSTEM i
B2, Administratoren (MAHA-PC\Administratoren)

02 D bmme IAALIA DY D bl
Q| [

Klicken Sie auf "Bearbeiten”, um die
Berechtigungen zu andem.
Berechtigungen fiir
"ERSTELLER-BESITZER"
Vallzugriff
Andem
Lesen, Ausfilhren
Ordnerinhalt anzeigen
Lesen
Schreiben 4

Kicken Sie auf "Erweitert”, um spezielle
Berechtigungen anzuzeigen.

Zulassen  Werweigem

m

Erweitert

Weitere Informationen Ober Zugriffsstevenung und Berechtigungen

[ 0K ] [ Abbrechen ] Ubemehmen

\ = A

In this dialog window, click tab"Se ¢ u r hdt vy
then button "Edit™ 3).(

)

.', | |« maHA » - FUROSYSTEM durchsuchen 2|

In Bibliothek aufnehmen « Freigeben fir « » i= -

0 @

Typ

=
-

MName Anderungsdatumn

m 2501 2010 1452 Diageiord
Offnen

In neuem Fenster 6ffnen

Freigeben far
Vorgdngerversionen wiederherstellen
In Bibliothek aufnehmen

Senden an

Ausschneiden

Kopieren

Verknipfung erstellen

Laschen

Umbenennen @
Eigenschaften

Sicherheit

Chjektname:  C:\Program Files f8E6MAHAN

Gruppen- oder Benutzemamen:

5% ERSTELLER-BESITZER
i 82 SYSTEM

52 Administratoren (MAHA-PCAdmiri foren)
Ml | | 82 Benutzer (MAHA-PC\Benutzer)

52, Trustedinstaller

[Hinn.rfﬂgm..J_l_Entfemen ]

[T

Berechtigungen fir "Benutzer” Zul

Vollzugriff

Fndem

Lesen, Ausfuhren
Ordnernhalt anzeigen

| »

m

OoOoOoO

Lesen

-

Weitere Informationen dber Zugriffssteuening und Berechtigungen

[ ok | [ Abbrechen | | Ubemehmen |

Now the user rights can be assigned

Mark entry "Benutzer' (German for "User) (4)
and tick the "Allow" checkbox next to the "Full
control" permission (5).

Confirm the assignment with" O KThe new permissions will now be applied.

BAO053401-en
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Software Operation

7.1 Screen Design
Generally the screen is divided up into the following areas:
T
S G RN - Sicus Line
Measurements | Settings ‘ Diagnosis / Service
Load | Database | Dyno status ‘
Measure engine power | Vehicle data | Test driving cycie |
Acceleration measurement | RPM settings | Database agmin | )
Speedometer check J Special settings J Service menu l = Maln Screen
Road load determinaton | Units |
LUG-Down Test | | Language ]
05 SN EEE - suton Bar
7.1.1 Status Line
The user is constantly being informed about the current status of the program in the status bar
guiding the user through the program and providing information about the proper keys to use.
Further, fault and error messages are shown.
In the status barthe dyno type and the operational and functional status of the various devices are
displayed.
The various symbols are described in the following paragraph.
e

The messages and information in the status line should generally be adhered to!

BAO053401-en

Symbols in the Status line

Symbol | Beschreibung

Dyno OK (green)
% The connection to the various dyno components (e.g. eddy current brakes, interface
box, etc.) are working troublefree.

w An error has occurred, but it is possible to continue(yellow)

% An error hasoccurred, and continuation is not possible! (red)
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Symbol | Beschreibung

Communication status to OBD (red: communication error
|'|:_iE] green: communication OK )
See paragraph "OBD-Setting"in Chapter "Settings'.

2 Fan (red: switched off
| (green: switched on )

Activate weight simulator
k1 After activation the weight simulator can be moved up or down using the cursor key|

a (red: weight simulator up
green: weight simulator down)

VA Drive mode: Front drive

7.1.2 Main Screen

Here menuitems can be selected or measurement variables displayed.

1 Grey shadedboxes are not available for selection.

To select a menuitem from the mainscreen, either
1 mark it using the cursor keys/ the tab key and confirm with <ENTER>, or

9 open it using a left mouse click.
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7.1.3 Button Bar
Here are additional important functions. The assignment of buttons <F5> to <F8> in the buttobar
can vary. The individual buttons are labelled with the respective function and function key. The
button assignments are explained later in the respective menitems as they appear.
&

The button bar assignments depend upon the screencurrently active. Grey shadedbuttons are
not available for selection.

BAO053401-en

Example
Target F5 F6| Drivin F7
valt?e +/- Start cycle Y

A+B  SWITCH OVERButton
If the highlightedLED (A)appears in front of the arrow keys, this means the buttorbar
has additional functions and can be "switched over" with the arrovkeys (B)or wiith the
<Pg ®&> or <Pg —> button or with the scrolling wheel of the mouse

Cc INFOButton
Use this button to display various dyno information.

D PRINT Button
Use this key orthe <F12> key to start a prinbut.

E ESCAPEButton
Use this button orthe <Esc> key to exit the activescreen.
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1.2

Starting the Program

Switch on the dyno via the main switch on the communication desk.

Windows is started after the PC is booted. Depending orthe setting, the program is started
either automatically, or by calling up the $art group or by double clickingthe icon.

A The start screen appears with the MAHAlogo and version number.
A The following screen appears which shows the connected PCB

The number of modules (PCBs) depends upon the options that have been ordered.

7.3

3 Confirm the enablingof the individual dyno componeats with the button

4 If desired, gart a software update of the individual dyno components
using

A After a few seconds the main menu appears.

End Program / Switch off Dyno

F8 CONTINUE

F7 UPDATE

Firstquit the program and then shut down the computer properly.Improper termination can cause

a system crash and data loss!

Quit all menu items with <ESC>.

As soon as you are in the main menugquit the program with <F8 EXIT>.

1
2
3 QuitWindows and shut down the computer properly.
4 Turn off the main switch at the communication desk.

BAO053401-en
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7.4 Menu Overview

Measurements

Load-Simulation

Simulation mode

Const. Traction

Const. Speed

Driving Simulation

Const. Engine RPM

Standstill

Drive Dyno

Display last measurement

Measure Engine Power

Measurement process

Continuous measurement

Discrete measurement

Display last measurement

Flexibility Measurement

Speedometer Check

Test variable

Vehicle speed

Mileage counter

Load Adaption (Optional)

Measurement process

ECE

SAE J2264

LUG-Down Test (Optional)

BAO053401-en
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Settings

Selection

Power curves

Time diagram

Database
Vehicle data
Last simulation profile
Driving cycle data
Vehicle Data
RPM Setting

Special Settings

Units

Selection

Sl units

Powerin PS Etherwise Sl)

American units

British units

Language

Device / Interfaces

Selection

oBD OBD Settings

Emission tester

Opacimeter

Use OBD intake air temperature

Use OBD refrigerant temperature

Diagnodic / Service

Test Stand Status

Drivers Aid Device Managemen{Optional)

Database Management

Service Menu

BAO053401-en
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Preparations for Testing

8.1 Switch on the Dyno
1 Switch on the mainswitch at the communication desk.
2 Push the Control ON button
@

See also section "Description / Controls and Indicators".

8.2

Drive onto Dyno

Risk of injuryby flying particled

1 Before driving onto the rollersremove allparticles such as gravel etc.from the tires
1 Check the balancing weights on the rims for tighfit.
)a 1 Wear protective glasses.

Drive the vehicle slowly and straight onto the dyno and position the vehicle in the gter.
Place the gear in idle or to position NEUTRAL with automatic vehicles and release the
emergency brake.

3 Place the wheels of the front axle straight on in driving direction. The steering wheel lock may
not be locked!

8.3 Fix Vehicle

Life-threatening injuries possible if vehicle breaks loose from fixing!

1 No persons shallbe in the test room during vehicle testingDanger

1 Fix the test vehicle before each teswith the proper (MAHA) vehicle fixing.Usage of a different
fixing attachment can affect safety and causepersonalinjury. MAHA accepts no lialility for the
resulting damage.

1 The vehicle must be fixed in such a way tat the vehicle cannot laterally break away anthat no
swinging movements are created!

1 Safeguard that the vehicle mass cannot be moved on the rollers!

1 Make sure that the vehicle fixing is suitable for the vehicle being tested.

1 Only skilled, trained personel shall install the vehicle fixing.

9 Always install the vehicle fixing completely and properly and check its proper functioning befor
test start.

T Check the orderly condition and suitable r
vehiclefixing procedurd

1 If using tightening straps fasten them to suitable parts of the chassis. Ry close attention that

the loose ends do not get close to the tires or rollersThis is especially important when the fan
is switched on!

BAO053401-en
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1 Check the tightening staps for damage before each measurement
1 Neverstart the test operation without suitable and complete vehicle fixing!
1 Visually check the vehicle for leakage: Fuel system, drive train, engine, water, exhaust.

BAO053401-en
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BAO053401-en

Open the fastening screws(A) and roughly adjusthe base plate (B) tothe motorcycle's
wheelbase

Position the clamping plate (C) at the front wheel as shown. Adjust the base plate as required
and lock it using the fourfasteningscrews.

Push the clamping plate firmly againsthe wheel.

Mechanical version: Byturning in the threaded rod(D).

Pneumatic version: Byactuating the pneumatic cylinder (E) using switch or software button.
Fasten the motorcycle laterally at the level of the footrests using tightening straps.

Check the clamping device for tight fit by making steering movements. If there is still play
between wheel and clamping plate, retighten the thraded rod or actuate the pneumatic
cylinderonce more.
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8.4 Connect the RPM Sensor

1 Connect the tachometer to the engine. The procedure is different depending on the tachoe
ter. Please pay attention to the detailed desription of the different tachometers in the"Descrp-
tion > Interface box"section.
You can set which of the tachometers to connect using the list box in the "Tachometers"
window under "rpm settings".

2 Connect the tachometer to the interface box.
Connect any other sensors required during the test to the interface box as per the interface
terminal diagram. Connect all required sensors to the vehicle.
You can check if all the connected sensors are working properly via the "rpm settings"” menu.

&

In the case of vehicles with automatic transmission, rpm acquisition via road tests makes no sens
as the engine rpm deviates as a result of the converter slip.

Attach Exhaust SuctionSystem

Danger of poisoning by exhaust gases in the test room!
9 Use an exhaust suction system.

1 Place the exhaust suctionsystem close to the exhaust pipe and switch it on.

Risk of damage!

A certain distance should be maintained from the vehicle becawsof possible heat accumulation in
the exhaust suction unit which may cause damage to vehicle or paint.

8.6

Position Cooling Air Fan

Position the cooling ar fan in front of the vehicle.

To make sure that the fan remains in place during operation, use the fixing levers on the casters
of the fan.

3 Switch on the air cooling fan.

Risk of personal injury and property damage!

Wear safety goggles!Cables ard tightening straps can get between tires and rollers due to the air
flow.

8.7

Bring the Vehicle up to Operating Temperature

This can be done using theLoad simulation e.g with a constant tractive force(seesection "Load
Simulation”). Not available with basic versior'Inertia mass.
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8.8 Vehicle Readyfor Testing

The vehicle is ready fotesting when all the preparation steps for testing have been completed.

Life-threatening injuries possibleby rotating dyno rollerd

1 Alwayskeep body parts and clothingfar away from rotating rollers, as there is danger of these
being pulled into the rotating rollers!

1 Make sure thatall keys for bypassing safety systemsare only available to spedlly trained se-
vice personnel.

Do not leave the ke in the key switch during normal test operation

Risk of hearing damage due to high noise lev#

i Use ear protection which is approved for up t0120 dB(A).
Noise levels of overl00 dB(A)are possible during vehicle testing.

e> &>
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9.1

Measurements

Load Simulation

Available only in conjunction with an eddy currenibrake.

9.11

The Load simulation menu enables the user to preselect various load conditions which, for exa
ple, make possible targeted engine diagnosis or determination of the climbing perfmance of a
vehicle. After selecting the mendtem, the following screen appears:

1 Const. traction 1 Const. Engine RPM 91 Drive dyno
1 Const. speed i Standstill 1 Show last measurement
1 Road load simulation

Identical Functions

Button Description

LEVEL1
Target : -

F5| 1 The target value can be changed and confirmed dunig the measure-
value +/- ment
Target Change the value with the +f keys or with the remote control scroll key.
value OK F5 If the desired value is set, it is confirmed with the <F5> key.
Start F6

1 The graphic recording of the measurement is started or stopped.

Stop F6

Drivingcycle F7]1 A driving cycle fom the database can be selected

Evaluate F8| Y The measurement evaluation is displayed.

LEVEL2

Store F5|1 The measurements stored.

Reset F6| Y The graphic recording ofthe measurement is reset to zero.

Profile F7|Y A display profile can be selected from the database

F\’_eset LENEL F8] 1 The travel distance measurement is reset to zero.

distance

LEVEL3

Enter target 1 Use thisbutton to change the current target value (e.g.Speed 50 km/h)
value without havingto quit the program.
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Driving Cycle (Optional)

A speed profile with fixed time and speed run can be driven on the dyno using the butto®riving

cycle The required curve plot is displayed on the screen for the test driver.

The varbus standard cycles are found in the directoryCyc/es. Load the cycles from here using the

button <F8 LOAD>.

1 Use the button <F7 DRIVING CYCLE>
A The following screen appears:

Driving cycle F7

2 Use the button <F8 LOAD>

HIGHWAY

5 20 25 30 3 40 45 50 55 60 @

v [mph)

| Reset Fﬂ‘ Start FE|- Load

/0 O

A The selection screen appears. fffnen

3 Select the desired driving cycle with the cp e [ Ol =l =l
sor key or the mouse and load this with E;‘;Z”u‘:gjg
<OP EN >, Ftp7Baut.cyc
Highwway. cyc
Hotiap.c:yc:
D ateiname: | Offren I
Dateityp: IC}'C|E =l Abbrechen |
Z
4 Start the driving cycle with the button <F6 Y . ]
S oorocyoe |
START>. Ji B

5 The vehicle must now follow the curve plot of =
the selected speed profile.

A In the enlarged cut out of the total da-
gram (right) a green point represents the cu
rent actual value of the vehicle. The actual
value should move along the display blue
line. h the total diagram (left) a line is shown
which represents the part of the diagram

HIGHWAY

Test-Status: OK.

Normal mode.

40 45 50 85 80 8
v [mph]

which is currently being shown. [Reset  stae " o=

“/H O

The driving cycle can be terminated with the buttorxF7 STOP>
7 The driving cycle is reset to the beginning with the butto <F5 RESET>.
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Evaluation/ Data Logging

1 Use the button <F8 EVALUATION>.
A The following screen appears:

B LPS 3000 PKW =101x|
F2 F4
Last-Simulationskurve auswerten Peo &
4 00, 00|
Verbrauch
[U/mln] [kW] [I/W 00km] [mmz] ¢ _“ Mefwerte:
2 g 8 i i 1§ i T T T ] T T 8 "O‘ 2 35 1
coo ‘ T T - . oo t AU
Soe == 0 U/min
p - BiSkw
® oo oww  Verbrauch 000 1/400km
288 888  Verbrauct 000 h
oS N verpraucn 1/
Ve 00 mms
Tiranstor diiec
W0 WO O W W
[=X=2~] [=Rel=]
566 NS S
(=Nl oo
B [Drehzahl |
<< o< M [Leistung =]
888 288
coco oo M [/100km |
i |
588 oad M [Einspritzmenge -]
[SR=%-] S
ees =S M [Kraftstoff-Temperatu -]

0,000
0,000
0,000

- 100
0,000
0,000

Cursor aus

F7 F8 F
| | speichern Einheiten u--- = .

2 Use the drop-down menus on the right-hand side to select and save up to six test values per
diagram. The number of diagrams which can be saved is not limited.

3 Exit the measurement screen with <ESC>.

Scaling the Power and Load SimulationGraphs
The Power and Load Simulation graphs can be manually scaled as follows

1 Double-click the upper left or right-hand
corner of the diagram.

A An entry field opens

N

Enter the desired scaling value
3 Confirm withRETURN or ENTER.

The Power valueslkW] are scaled
e using the lefthand x-axis, the
l additional test values usig the
right-hand x-axis.

= Rt ol O O O A T O O 0 A I 1
0 1000 2000 3000 4000 5000 6000 7000 8000
n [Uimin]
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Zoom function

1 Press and hold left hand mouse key.
Frame the desired cubut in the diagram.
Release the left hand mouse key

> W N

The diagram cutout will be enlargedby a
maximum factor of 5.

Use the <F6 ZOOM OUT> key to reduce the
original picture size again step g step.

Cursor function

1 Press the button <F5 CURSOR>.
The cursor is blended in.

2 Press and hold left hand mouse key.

Move the cursor to the desired diagram
point.

A The measurement values are shown in the
right 2hand column.

Use the <F5 CURSOR OFF> to blend out the
cursor.

Insert comment

1 Press the right hand mouse key.
A window opens.

2 Enter comment.
Confirm with <RETURN> .

Press and hold right hand mouse key to
move the comment.

Delete comment

1 Select the desired comment with the right
hand mouse key.

2 Delete comment with <DEL> .
Confirm with <RETURN>.

Tourssacomw | X
o T % =
&‘4)(4{@/ Leistungs-Messung beendet ’
B
|{P-Nom* | 530.7] ps
P-Mot 4633 ps
PRad | 3: PS
P-Schiepp |_I58.1] PS
| bei 1575 | Uimin
2427 | kmin
8 ] bei 4980 ] uimin
. i53.5 | kmh
* Korektr nach DI 70020,
8 - Mawrr 1200 ] xg
Umgebungswerte:
] e 245 c
& q T 253] ¢
Ha 652 %
3 Pue 9445 | nPa
= EM] 1 Pt 20.2 | nPa
0 1000 2000 3000 4000 5000 6000 7000 8000

06.06.2003 11:24

=] T LI

s 6| Kurven-
wiederholen | x-Achse =v Auswanl

& ‘ utn‘»‘h End power measurement Ben o-ol
s _ Measurement values:
B n [ 4025
\ - BT :::I
P-eng 1058 kW
2 i 1 Pawheel | 5515 kw
P-drag 1623 KW
RN
o 1 * Gorecbon ac. 1o 501685
) //,:// 1
= ‘ |
o 1000 2000 3000 4000 5000
nlrpm)

s [ [ MO E

T upsicoomw M= X
&;4,«3‘ & Leistungs-Messung beendet
g [P-ra0 P-Nom® 1
1 o P-Mot dE
4 P-Rad | 1]
gt || P-Schiepp ___(56.7]
| et
\ Bemorkung Nummor 1

_ 4380

A 3 bei
1585
*Korrkturnach DIN 70020
o , Moy L1200 kg

Umgebungswerte:
O 246| c
g s 353 ¢
Hun 652 %
/ B 9495 | hPa
- HEE Poi 202 | Pa
0 1000 2000 300 4000 5000 6000 7000 8000
nfuma) 06.06.2003 11:24

e e = . S
wiederholen Hx-Achse=v 2 ﬂs"v%'m | Normierung s I. \L - -

Up to 5 comments with a max. of 40 characters can be inserted into thediagram.
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Store

1 Use the button
<F5 STORE>.
A The following screen appears:

2 Input the vehicle data and information in the
entry boxes.

3 Use the button <F8 COMPLETE>.
A The measurement is stored.

=

o I
Input Information ﬁé‘

venictetpe:  [revgeor 705 o7 I

License plate:

Inspector:

s £

‘Comments:

compiee | [] IO 0 |

The inserted comments are also stored in the database.

Print

1 Use the button <PRINT> or key <F12>.
A The following screen appears:

2 Enter the vehicle data and information in the
input boxes.

3 Using <MEASUREMENT DATA TABLE an
additional, tabular print out of the measue-
ment data can be selected. Enter the ince-
ment.

4 Select the desired measurement data with
the <, <<, >, >> buttons.
<<, >>: Select all
<, >: Select individual

5 Use the button <F8 COMPLETE>.
A The measuremant is printed out.

IS T
Input information for the print out ﬁé‘

NEN

Vehicle type:
License plale:
Inspector:
Comment:

Value table:
Measurement data:

Prugeot 406 EDT

[
Increments: 100 rpm

Possible selection Selection

[P
lspeed
[p-wheel

<<

BEEE

compiee | [] [N O |
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9.1.2

BAO053401-en

Constant Traction

A pre-set traction value activates the eddycurrent brake immediately which maintains a constant

traction for the duration of the measurement.
The values to be set are oriented on
1 the model and size of the test vehicle
1 and on the desired inclination angle.

A steady incline (sloping surface) is simulated in this mode. It can be used, for example, to run the

engine of the test vehicle up to operating temperature. The higher the value entered for the traction

the larger the angle of inclinatiora .The simulatedslope can be driven in any gear or speed. The
eddy current brake effectiveness remains constant at all speeds.

1 Position the vehicle on the dyno and fix it.

2 Call up the menuLOAD SIMULATIONand
then the menu point CONSTANT TRACTION

A The followingscreen appears:

3 Enter the target value of the traction~ Target
using the digit keys

4 Use the button <F8 CONTINUE>.

A The measurement screen appears.

5 Start the measurement.
6 Use the button <F6> to start or stop the

graphic recording of themeasurement.

NEEN  Eotersimuaton parameter [

Const. traction
Const. speed
Driving simulation
Const. engine RPM
Standstill

Parameter

Fiarge N

[ [ P [ | [ bl

=J O3

R —
& wd

F-Sol(N]

anmmn
cuuuy

oo

ra NEEET

P T [
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Example

Calculation of the traction & Fe«=m Ag Asina

Calculation of the climbing power R Ps= m Ag Asina Av / 3600

with v = km/h and the following values:

1 Vehicle weight m = 1500 kg
1 Angle of inclination a = 9°
1 Speed % = 100 km/h
1 Acce_leration dueto g = 9,81 m/s?
gravity
the result is:
1 =2302N and Pst = 64 kW = 89 PS
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9.1.3 Constant Speed
With the operating mode Constant Speedthe dyno is regulated in such a way that the driving
speed remains constant independent from the traction (from low to full throttle) created by the
vehicle, i.e. only the the speed which was preset can be driven. Only the eddy current brake
effectivenes increases up to full throttle but not the speed.
1 Position the vehicle on the dyno and fix it.
2 Call up the menuLOAD SIMULATIONand
BN et simulation parametsr |98
then the menu point CONSTANT SPEED &J—]——ﬁ
A The following screen appears: Measurements Simulation Py
3 Enter the target value of the speedv-target T B .
into the entry boxvia the digit keys. [ e—" viroe TR v
| Accelration measurement | on
4 Use the button <F8 CONTINUE>. B
A The measurement screen appears. I .
[WetomTest ]
conince [ [N I O |
@

1

The entered speed must behigherthan 7 km/h.
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5 Start the measurement.

6 Use the button <F6> to start or stop the
graphic recording of the measurement.

Cupssooommw

Sed

F-Sol [N]

P>
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/
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T
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9.1.4 Driving Simulation

The driving simulation reenacts a road drive and/or a certain load which can be set with the drive
cycles based on specific drive resistances. The test stand range relates primarily to the maxim
speeds of the normal statutory diving cycles from 0 km/h to max. 120 km/h and accelerations in

the range of1 m/s2.

Large masses can be simulated during the acceleration with double and single roller dynamem

ters.

With deceleration, that is coastdow, only the mechanically existing inertiacda.2 5023 00 kg
(LPS 3000); ca. 280/320 kg (MSR 500) and ca. 700 kg (MSR 1000) act per axle with the double
roller set. A higher inertia is not possible with coastdown. In the cycle this results in shorter
coastdown times as those given.

With single dynamometers with drive the possibility arises to simulate electrically between
6008700 kg per axle due to existing dr.ives and al
Consequently, drive simulations in the small sped ranges are possible.Another advantage is that
because of the drives the inherent dyno losses can be identified and stored at any time. The acc
racy of the load is increased significantly.

Influence of Various Factors

The simulation on the roller sets mainly influenced by the factors ralhg and flexing resistance.
Onlin a roller set these can be very different as opposed to the road depending on roller diameter
and concept (double or single roller).

Especially at low speeds < 50 km/h the flex andall resistances of the rollers aredrger than the p-
tal resistance on the road.Vehicle weight and tire pressure also plag role. These losses cannot
be compensated without dectric motor.

Consequently, there are large deviations in the driving simulain especially in low speed range with
the double roller.

Load Adaption

Using the option "Load Adaption" the street coefficients can be adapted to the rollersAs already
mentioned, an adequate adaption can only be done in conjunction with an electric motoThe
MAHA MSR dynamometes with drive can conduct this kind of adaption under the abovenamed
limits. However, these do not correspond with the industrial standards of emission dynamometers.

Simulation Model

The operation mode Drive Simulation(Road load simulation)is generator and motor-driven. The
vehicle-specific drive resistance characteristic including mass simulation is described by the
following simulation model

= Koeff A, Koef:‘ BG& . Koeff3C a? .\ KoeffED QF®P +(Masse m_ h)g + (Massdy Gin)
Viet Vret Vet Vit O e
F Tractive force target value
Koeff. A Roling resistance coefficient(constant)
Koeff. B Flexing resistance coefficien{linear)
Koeff. C Drag coefficient(square with n @2)
Koeff. D Drag coefficient(exponential with n being variabk)
Exp. D Exponent D (1¢ n ¢ 3, one decimal place
Masse Vehicle mass
Mmech Mechanical mass
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\% Rolker speed

dv/dt Roller acceleration

g Gravitational acceleration
a Gradient angle(®)

(Coefficients A-D refer to a reference speed o®0 km/h.)

A The measurement screen appears

5
6

Positionthe vehicle on the dyno and fix it

5 vs 2000 SE

T AL
e Simulations-Parameter eingeben st &

Open menuLOAD SIMULATION
and then menu itemDRIVING

SIMULATION. e ‘ Simulationsart —
A The following screen appears ‘ i |
| Lost-Simuation 7
. E monst ML, W
Enter the parameters using the I . Gescnvinaoe Keor " I o
oo R . e ==
number keysor, if available load e Keofl.C [ -, W
i ‘ Konst. Motordrehzahl Koeft.D T7000] W
them from the database using<F6 L EE T B
[ lcDomnTest L B X - =
DATABASE>. ramte ___ S =8

Use button <F8 CONTINUE.

B | |

lursaoooncn = X |

Start the measurement

Use switch button <F6> to start or stop the
graphic recording ofthe measurement

 {Uimin] Tisopen ['C]

P [hPa] ‘ Tol'Cl

| .
:

co

. . N BEDEE | =l
e e U L

When testing with electric motors,a c c e | e r at i.2anfsSare@dssible with a nordriven
axle. This corresponds with a mass ota. 700 kg per axle.

9.15
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Constant Engine RPM

With the operating mode Constant Engine RPMhe dyno is regulited in such a way that the
engine RPM remains constant independent from the traction and speed created by the vehicle.
The pre-selected target value (Atarget) is regulated independent from the traction created by the
vehicle up to the max. dyno motor cagacity.

1

Position the vehicle on the dyno and fix it.
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s

2 Call up the menuLOAD SIMULATIONand T : o
BB evorsmuaton parametr |8
then the menuitem CONSTANT ENGINE ﬁ]_l_—ngl
RPM. Measurements Simuiation o
A The following screen appears: - —} '
| Loadoimuaton | racion ———
3 Enter the target value of the engine RPM D ... ... | s IR e
n-targetvia the digit keys. = RS
Const. engine RPM
4 Use the button<F8 CONTINUE>. e ...
; T C
A The following screen appears
[ [ [ P [ [ | N
o — BEX)
o Startihe measurement PN onsne voorzan |
6 Use the button <F6> to start or stop the ol | oo D W
graphic recording of the measurement. .
Vi — n Uimn] - : Toeoma [C1
——
a[mist] P [hPa] Ta I'Cl
) === .
gz fkem] [U/min] N §

T

s raos "

9.1.6 Standsitill

This menu point activates the deceleration of the roller set with a defined torque of the eddy
current brake.

BAO053401-en
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9.2 Measure Engine Power

The vehicle®s engine power i s measured wusieng t hi
following selection appears. Select the individual menu points using the cursor keys or the mouse.
The menu points are explained below.

M Continuous measurement
9 Discrete measurement
9 Display last measurement

9.21 Display Last Measurement

If the last conducted measurement is not stord and the measurement menu exiéd, use the item
"Display last measurement” to view the measurement again. When exiting the LPS program the
temporary storage (or the last measurement conductedjs deleted.

@
1 Only active with continuous and discrete measurements!
9.2.2 Continuous Measurement

The max. power is determined during a continous measurement and the engine power is

calculated according to DIN 70020, EWG 80/1269, ISO 1585, SAE J1349 or JIS D1001 ECE, DIN,

EWG or ISO (Optional), depending on which setting has been selected in category "Power

Correci on°®. The curves for wheel, drag and engine p
pressure and temperature have been taken into consideration (measured) the engine performance

is displayed as standard performance.

1 Position the vehicle on the dyw and fix it.

2 Open menu MEASURE ENGINE POWER and then menu itemOINTINUOUS MEASUREMEN.
A The following screen appears:

BAO053401-en
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SiEl
o F3
@ AV,/ Fahrzeugdaten ’E@ ol (O)
Motor-Typ: |Q Otto | Diesel ‘ ’@ Wankel |
Aufladung: |Q Kein / mech. Lader | | @ Turbo (luftgekiihit) ‘ | Turbo (wassergekiihit) |
Getriebe: |® schaltgetrieve | [ @ Automatik |
Schiupf: |Q Kein Schiupf | | @  Schiupf messen | |O_, Eingabe |
Anirisbs |9) Front-Antrieb | | @ Heck-Antrieb | |Q Allrad-Antrieb |
Leistungs-Klasse: |9 100w ‘ | @ 1500w | | 2000w | [ @ 250kW ] ’Q 300KkW ‘ |0J 500KkW J
- - Q, [%] Pua (W]
e Vo k] Py [Ufmin] Tpu [C] (]
Rotierende Masse: |g Standard-Masse | Ig Masse ermitteln ‘ [@ Eingabe |
Sonstiges: | ® Haldex-Kupplung | [Kgr/lalﬂsioffdichte 780, 0
6 i
3 Select the vehicle data or, if available, load these from the database with <F6 DATABASE>.
Use the button<F8 CONTINUE>.
5 Select the RPM source or the RPM sensor
and the appropriate box.
RPM source
6 Use the button <F8 CONTINUE>. ':"M =
b I -
e Cyinder
100 [ cylinder =
LI Measurement position
: ol necessary el
0 Type of ignition
] p— ot necessary =l
" Work procedure
[ stroke |
== —
7 Accelerate the vehicle gently but continuos-
ly up to the second to last gear.
As soon as the start speed is reached, the
analog display changes to green.
8 Then accelerate to full throttle. Pay attention
during the shifting phase that the vehicle is
not accelerated past 50 km/h otherwise the
test will begin before the test gear has been
reached.
9 Shortly before the max. RPM has been

reached disengage the clutch and release
the gas pedal.

°

200

v

vo NN
e .

mlu--ﬂllllj
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@ Use the button <F6 LOAD> to load stored measurements ad display in the background. A max.
1 of 3 additional curves can be placed in the background.

. Tirssooonw BEX]
10 After a successful measurement 'Fhe engine O ok LoRtungeMossiig besiiast |
power and torque are displayed (ifan RPM |~ .
signal is available) gr— o ' anmnan g
4 d PMot | ;?3»9‘ §’J\ PS
P-Rad | 3: PS
. B Schiepp |_158.7| P
The engine power accrues from the wheel | * 1= o
power plus the drag power, which is aub- ol . =]

. . . . ° > bei | 43983 | uimin
matically determined after the clutch is di- I 1535
engaged. sl 15 [l 2200k

. Umgebungswerte:
11 To evaluate the measurement, seeection . T [_295]°C
" ; : . " A [ 53]«
Identical Functions and section " Perfor- ‘ / = 95523‘:
[ 4.5 | hPa
mance curves. - T : AR Py | 202]1Pa
0 1000 2000 3000 4000 5000 6000 7000 8000

n [Wmin] 06.06.2003 11:24

| | - F1 8 em [ |
‘wlederholenrs )(-Az:hse=vFe ﬂ?ﬁé‘m ‘Noﬂniemnﬁ]F I. wL 1. -
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9.2.3 Discrete Measurement
@
1 Available only in conjunction with an eddy current brake
@

Not recommended for motorcycle testing

Discrete power measurement makes it possible to approach pralefined points and hold them for
a specified time as a function of the speed or RPM. These target points must be set befe testing
begins.

The Start- and End speedsor RPM as well as thetest increments and hold timeare entered by the
inspector.

Hold time is defined as the length of time which the preset approached RPM and/or speed is held
constant. The hold time assuresa stable test point so that for example enough time is left for a fuel
consumption test to be done.

The Start-Hold time eases the regulation procedure. More accurate test results are supplied for
turbo-charged engines, whose charger often has a delayed redion.

1 Position the vehicle on the dyno and fix it.

s

2 Call up the menu MEASURE ENGINE P®@- &"‘tﬂl‘*‘b'x;Im:]

ER and then the menu point DISCRETE
MEASUREMENT. @) Measurement over RPM | (0) Measurement via speed
A The following screen appears:

Start speed [km/h]

3 Select the measurement type and enter the
parameter via the digit keys into theentry
‘Speed step increments [km/h]

J

| 1 OO
boxes. oo b2 - b ‘

|

End speed [km/h]

4 Use the button<F8 CONTINUE>. bl

Additional hold time before start of measurement [s]

s

Reum " comnue " [] NI U |
5 Select the vehicle data or, if available, load "y v I - ©
these fromthe database with<F6 DATA- G S — 2 et
BASE>. —— — -
6 Use the button <F8 CONTINUE>. o T o sosimee -

Arkinb: @ Front-Anrded | @ Heck-anriet

gi

B ° mme o oW | (o 2ow o 20 200

e ] I R

Zusatz Faktoren:

2 s 5,00 P W [
Grerzvede. e TR T 7500]  Tu €}
Retiarends Masse @ StandaraMasse || Messe emitein 9 Eingabe -
Sonstiges = | Kesstofichte

i) ]

7%0,0
78| F8
[ P el | [ | B
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LS 3000 s £

TR -

RPM source

[opacimeter =
RPM sensor

| [ ||
Cylinder

[6 cylinder =

Weasurement position
[not necessary =

7 Select the RPM source or RPM sensor and
the appropriate box.

8 Use the button <F8 CONTINUE>.

Type of ignition
Jrot necessal ry =

Work procedure

= I i
iltemperature 5] No RP! al
Return '° M [u -.-.m

9 Acce:jerate slowly and consistently up to start Fefizeug auf 50K beschleumgen
speed.

10 Give full throttle when the Start speed is

FPM o]

reached. 5
The dyno starts recording measurement d- R >
ta. The measurement should be done wit-
out shifting in the next to last or laggear.

\ o vo NN
iis) o ANEEE

\gu--ﬂllllj

Use the button <F6 LOAD> to load stored measurements and display in the background. A max.
1 of 3 additional curves can be placed in the background.

11 With the throttle fully depressed the first set measurement point is approached.
The eddy-current brake of the roller set maintains the vehicle or RPM speed about 5 sec. (i.e.
according to the setholding time) and stores the measurement value of this point.

12 The brake is then released and the next measurement point is approached. The inspector
maintains full throttle during the entire test time.

13 After all measurement have been taken, the infanation line at the bottom of the screen

indicates to the inspector that the clutch can
. o trssssmn =) 183
14 To evgluate the .measure:nent, seesections N FeTiGSIBSSuNG besndet
ldentical Functions and " Performance ek
curves'. pNom® | 3033 | ps
PMot | 3013|ps
PRad  C365|PS
P-Schiepp | 55.5| PS
bei 1883 | Uimin
1011 kmn
8 /\ || pei [ (égs,' Uimin
> - 6576 | kmin

S * Korrkaur nach 190 1585
8l \ Moirey 482. 1] kg
Umgebungswerte:
Tisrgee 23.1]%c
8 T 243]
Hon 15,1 %
P 9483 ] hPa

- A O T S O O O I O i P 4.3] hPa
) 500 1000 1500 2000

n me) 20.03.2003 9:25

5] K Gl 8 -
wiederholen ”x-Achse =v 1A3'svv?2hl | Normierung I. ! . -y
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9.3 Engine Flexibility Test
The engine flexibility can be checked using this menu point. Onciine flexibility test has been called
up the vehicle mass and Road Load must be entered as in the driving simulation test. Enter the
start and finish speed of the test. Confirm using the k > or <Return> key and then the test can
begin.
1 Position the vehide on the dyno and fix it.
Wesa0 N 1
2 Callup the menu FLEXIBILITY MEASUR ) SR - | -
A Following screen appears: Measurements Parameter
3 Enter the parameter in the boxes using the | g &
digit keys or I .
if available, load these from the database = e
with the <F6 DATABASE> key. T B
I
4 Use the button<F8 CONTNUE>. sope [ 3.0%
Fan Ewopa B
v 58
T O/
e

Use the cursor keys <®> and <-> to change between the values. Delete erroneously entered
characters using the <BACKSPACE> key. Delete a complete box with the <DELETE> key.

speed is reached, apply full throttle. Bl
The test stand starts recording the time.

5 Drive in desired gear and before the start 9‘“ Acceleration 50,00 ... 80,00 km/h El“

126 p Measurement value overview |

6 The duration of the measurement and the
measurement value are displayed.

BAO053401-en
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9.4

94.1

BAO053401-en

Speedometer Check

This menu item can be used for testing the speedometenvhen the speed signal is picked up from
the drivenaxle. The following functions can be checked:

f
f

Vehicle speed
Mileage

Vehicle Speed

Ten freely selectable speedometer target speeds can be entered using this menu point. &aone
can be approached, one after another. A basic setting is done at dyno configuration.

1

Position the vehicle on the dyno and fix it.

Call up the menu SPEEDOMETER TEST an
then the menu point VEHICLE SPEED.
A The following screen appears:

Use the key <F6 PROCESS> to change the
target speeds.

The valuev-act shows the current speed of
the vehicle on the rollers. The target speed-
speed must be approached with the vehicle
speedometer.

Use the button<F8 CONTINUE>.

Accelerate the vehicle to the target speed.
Base it on the vehicle speedometer.

If the speed is held constant for 3 seconds,

the value is automatically taken over. Othe

wise store the measurement value with <F8
CONFIRM>,

The display jumps to the next taget speed.

7

Repeat the test for each target speed.

Jm-iu
w-speed [knuh] v-actual [km/h]
I

O IO - -
w-speed [knuh] v-actual [km/h]
I

Relative deviation [%]

pass over F7| confirmation, um

Use the <F5 RETURN> to jump back to the previous target speed.
Use the <F7 PASS OVER> key to jump to the next target speed.
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9.4.2

8 When the final measurement has been cm-
pleted a tabularlisting of the target and act-
al speeds will appear as well as a graphic
display of the measurement values with the
relative and absolute deviation.

9 Use the button <PRINT> or <F12> to start a
print out of the measurement.

10 Use <F5 REPEAT> to repeat a raasure-
ment.

<F6 PROCESS>:
1 Change the target speed with the digit keys
and confirm with <RETURN>.

2 Use the cursor keys <@ and <-> to change
between the values.

3 Delete erroneously entered characters using
the <BACKSPACE> key. Delete a comglte
box with the <DELETE> key.

4 Store the changes with the <F8 IMPORT>
key.

Mileage
1 Position the vehicle on the test standand fix it.

2 Call up the menu point SPEEDOMETER
CONTROL and then the menu point MIE-
AGE.

A The following screen appears:

3 Enter the mileage in the box using the digit
keys.

4 Use the button <F8 CONTINUE>.

T e
[ oo Test Goschwindigiet) [RS8
# _v-Tldm [kmvh] w-ist fkm/] L D] pE

857 8 L 7

1734

78 1m 104
Seoss

s

e IO . .
’m weactual [kmh]

|
- I
o W |

|
|
e
e

| -
-

o

i

@

-

@

@

Relative deviation [%)

il [ [ | bW

F8
Import

Enter milage

Target

Vehicle speed

&
s —
D .. -
oo
oo
woomte

Measurements
Parameter
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9.5

5 Drive a random distance with tke vehicle on
the test stand and compare the values on
the vehicle display and on the monitor.

6 Use the button <F5 TRIP START> to start
the mileage counter test.

7 Use the button <F6 TRIP STOP> to Stopp
the mileage counter test.

8 Use the button <F7 TRIPRESET> to reset
the mileage counter to zero.

9 Use <ESC> to end the mileage counter test.

Load Adaption (Optional)

mussco
& Milage accumulator test

IR
120 140
160

" 100

Trip [kem]

mn
(NN

180 ~

290

| N [ [ [ Y

Available only in conjunction with an eddy current brake

BAO053401-en

Use this menu point to dovarious adaptions; e.g. dyno coefficients can be determined here. The
iterative coefficient adaption can be done based on the following standards, whereby the vehicle
must be defined in the vehicle database before doing the adaption.

A After the menu point LOAD ADAPTION the following function selection appears:

1 ECE
1 SAE J2264
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9.5.1 Coefficient Adaption based on ECE

1 Position the vehicle on the dyno and fix it.

sk

2 Call up the menuLOAD ADAPTIONand then —'@l"‘“wﬁlﬁl

the menuitem ECE.

i . M its
A The following screen appears: SRERISHIoN Measurement st )
= | rocedure
ECE —

3 Enter the parameter in the boxes using the

digit keys or, if available, load these from the SAE 2264 Sl A,
database with the <F6 DATABASE> key. Cou [ z060WM
neria  [EETIINAN kg

4 Use the button<F8 CONTINUE>.
A The measurement screen appears.

I o " ... "|[] I r |

e Use the cursor keys <®> and <-> to change between the values. Delete erroneously entered
1 characters usingthe <BACKSPACE> key. Delete a complete box with the <DELETE> key.
Accelerate the vehicle up to 110 km/h.
6 Once the displayed target speed is reached,
the roll out trial is initiated. (release gas and
disengage clutch)
The dyno is braked based on the preset sn-
ulation model. The actual time (ECE) is
measured and displayed at each interval.
7 Repeat steps 5 and 6 until all intervals are in the green range.
With the iterative coefficient adaption based orECE Standard the evaluation is done per interval.
@ Referring to the target time, the time error is calculated and issued. If the time error is within the
l tolerance range, the line is showed in green. If the time error is outside of the tolerance range, the

line is shown in red. The dyno repeats the coefficient adaption automatically until all set intervals
are within the green range and/or the max. set number of runs (standard is 6) are done.

BAO053401-en























































































