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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 conspicuous location.

Personal injury and property damage incurred due to non-compliance with these safety
instructions are not covered by the product liability regulations.

Symbols

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

Important information.

1.3

1.4

Intended Use

This dynamometer is to be used exclusively for the performance testing of motor vehicles. It is not
suitable for brake testing or noise detection. Observe the rated axle load.

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

Any use other than described is inappropriate.

Safety Instructions for Commissioning

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

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

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

e Warning stickers must be attached by the operator:
— Hearing damage due to high noise level. Wear hearing protection.
— Severe eye injuries due to flying particles. Wear protective goggles! Operator is responsible.

o Wear personal protective clothing as required or as regulated by law. The personal protective
clothing must meet the safety-technical regulations for the respective work application.

BA053401-en



1.5

BA053401-en

Safety Instructions for Operation

The dynamometer shall be used and operated exclusively for its intended purpose and only
within its performance limits.

The dynamometer shall only be operated by trained personnel. Dynamometer and working area
must be kept clean.

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

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

No persons shall be in the danger zone of the dynamometer. Rotating 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 and dynamometer. Drive the vehicle slowly onto the dyna-
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 vehi-
cle with rotating wheels is on the roller set.

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

Danger of hearing damage due to high noise levell Use hearing protection approved up to
120 dB(A). Noise levels over 110 dB(A) can be reached during vehicle testing. The operator is
responsible for determining the noise level in vehicle and test room. When necessary, wear
suitable hearing protection. The operator must attach warning stickers.

Danger of carbon monoxide poisoning by poisonous vehicle exhaust. The dynamometer shall
only be operated if the room and working pit in which it is installed have sufficient exhaust suc-
tion and ventilation including the appropriate warning system.

Avoid steering movements during the vehicle test. These cause certain forces to act on the ve-
hicle fixing, in particular on the attachment units on the test vehicle.

Before exiting the vehicle, put the gear into idle. If necessary decelerate the vehicle in a con-
trolled manner avoiding steering movements. Wait until vehicle and rollers have stopped moving
before exiting the vehicle. Danger of body parts and 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 icy! Do not
place any objects (tools, material etc.) on the dynamometer. Wear protective shoes with anti-
slip soles and steel toe caps to avoid slipping and mechanical injuries. Parts which protrude
more than 20 mm out of the floor are to be marked with black-yellow tape.

In addition to the danger zone, the operator is responsible for confining the area of the test
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 fixing fracturing! Do a visual check for damage to the vehicle
fixing before each use. Never start the test operation without suitable and correctly installed ve-
hicle fixing.
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1.7

1.8

1.9

Safety Instructions for Servicing

Service work shall only be carried out by authorized service technicians.

The operating mode selection switch must be put in the correct position with repair, mainte-
nance and set-up work. Remove the key to protect against unauthorized usage.

The safety devices must be set by authorized service technicians.
Do not replace or override the safety devices.

Wear tight-fitting safety gloves when doing setup work to reduce the danger of pinching. Wear
a protective helmet when doing service work in the test stand pit to avoid impact injuries.

Life-threatening electrical voltage! Only authorized electricians are allowed to work on the elec-
trical parts of the equipment based on valid electro-technical rules and guidelines. Before doing
any work on the test stand electrics switch off all voltage and secure against re-starting. Test
for absence of voltage! Cabinet contains components with storage charge. After switching off
all voltages life-threatening voltage can still be present for at least 5 minutes! Check for dis-
charge before starting work! Lock circuit box and store key securely. Hand out key only if
needed to authorized electricians.

Errors and deviations from normal operating conditions are to be inspected only by trained
skilled workers who are authorized to do this kind of work. Circuits which are fed by an uninter-
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 discon-
nection device of the test stand and are not voltage-free after switch off using the mains dis-
connection. All equipment which are connected before the mains disconnection device are
wired with the colors YELLOW or ORANGE. Pay attention to calibration instructions.

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

Danger Zone

During dynamometer operation no persons are allowed to stay in the danger zone. Minimum
distance is 1100 mm on all sides of the roller(s).

Safety Information about Tires

Check tire pressure and do a visual check of the tires for any signs of damage.
To avoid tire damage we recommend that test tires be used during the performance test.

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

No vehicles shall be tested which have snow tires, racing tires or retreaded tires!
Pay attention that the rated speed for the tires is not exceeded!
Check all wheel components to make sure they are tight before testing.

Safety Information about the Eddy Current Brake

Optionally available.

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

BA053401-en
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1.10

1.11

1.12
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After a long lasting measurement under load, the eddy current brake should continue to be rotated
without load by the vehicle at a speed of approx. 50 — 80 km/h.

The rotating rotors suck cooled air from the side and throw it radially off. The eddy current brake is
thereby effectively cooled preventing heat build-up at the rotors damaging the coil insulation.

Safety Information about the Vehicle Fixing System

Lifting Straps

Tension belt (50 mm width) Tensile strength 2000 kg, Length 4 m

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

e Lifting straps should be checked for damage and safety before using.

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

e Use only suitable anchoring positions.

¢ Only use undamaged lifting straps / tension belts with identifiable tension labels.
e Do not knot or twist the lifting straps and do not tie together to extend them.

¢ Wind the straps a min. of 1.5 times and a max.of 3 times around the ratchet.

¢ Only use lifting bands with protective edges when loads have sharp edges.

e Do not put stress on the tip of or up to the bending point of fixed parts.

e Operating temperature: -40...+100 °C

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

e Shall not be used in lye.

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

¢ Inspection and maintenance after one year and only by skilled technicians.

Safety Features

The safety features must be checked regularly by an authorized service technician. Pay attention to
statutory requirements. The dyno shall not be operated with defective safety features.

Lockable Main Switch

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

Pit Safety (optional)

Light barrier or infrared movement sensor. Issues audible and visual signals in the event that per-
sons are in the working pit.

Warning and Information Labels

Warning and information labels are attached to the dyno. The labels shall not be changed or
removed. Defective warning and information labels must be replaced.

Accessories

The equipment shall be operated only with accessories which have been approved or permitted by
MAHA.
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1.13

What to Do in the Event of an Accident

The injured person is to be removed from the danger area. Find out where dressing and band-
ages are kept. Seek first-aid.

Provide first-aid (stop bleeding, immobilise injured limbs), report the accident and seal off the
accident site.

Immediately report any accident to your supervisor. Make sure a record is kept of every occa-
sion first-aid is provided, e.g. in an accident book.

Remain calm and answer any questions that may arise.

BA053401-en
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Description

General Information

Features

Measuring Program:

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

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

e Testing program for speed indicator
e | oad simulation with graphic evaluation (option):
o Constante RPM, speed, tractive force
o Driving simulation
External Measuring Data (Option):
¢ Inputs for RPM, oil temperature
o Great variety of recording possibilities of external data: pressures, temperatures, analog signals
e Connection of MAHA Emission Testers MGT 5, MET 6.1 possible
e Graphic display of measuring values as a function of time
e Display of three power measurements in the background
Printout (Option):
e Clearly structured A4 colour printout
e Performance diagram of continuous and discrete measurement can be printed as a chart
Data Base:
e Storage and loading of performance diagrams
e Data import and export
e Programmable load simulation profiles
Radio Remote Control:
e Operation and control of test equipment
e Operation of air cooling fan and other operational possibilities

Scope of Delivery: Communication Desk

e FEurosystem desk MCD 2000 with shelf for printer, monitor support, pull-out shelf for keyboard
and PC wheel mouse, holder for All-in-One PC, electrical equipment, measuring and control
electronics

¢ Radio remote control with battery and charger
e Measuring program

Scope of Delivery: Roller Set
o Self-supporting, encased inertia roller set; expandable with 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 3x400V
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 x W x H)

546 x 770 x 456 mm

Air pressure max. 7 bar

Test speed max. 320 km/h
Dynamic wheel power max. 350 kW
Tractive force max. 6500 Nm

BA053401-en
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Version 2: Inertia Mass and Eddy Current Brake "Telma CC160"
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2.3

Main Switch

@
1

The main switch is located at the side wall of the communication desk.

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

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

2.4 Controls and Indicators
D A E F B C
The assignment of the control and indicator unit depends on the dyno version selected. The de-
@ scription refers to the fully euipped version "Inertia mass, eddy current brake and speedometer

drive".
The basic version "Inertia mass" has only a functional main switch.

BA053401-en

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
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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 changed, the control is disabled and must be re-enabled using
the Control ON button.

2.5

Enabling / Disabling the Dynamometer

ON OFF

Main switch ON. 1 Control OFF.
2 Main switch OFF.
» Dyno is shut down.

2 Set operating mode selector switch to re-
quired position.

Control ON.
» Dyno is ready for operation.

w

Emergency Stop

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

Push the mushroom button to enable the EMERGENCY STOP:
»Motor converters OFF

»Power section of eddy current brake OFF

»All outputs for hydraulic and pneumatic systems OFF
»Program must be restarted

BA053401-en
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2.6 Remote Control

Remote Control PC Keyboard

Use this key to activate the lifting bar. It can then be operated with the

F3 + Cursor keys
cursor keys.

2 | Switch fan on / off F2

3 | Deletes an entire line

Selection of a menu item
4 | (In combination with the function key F5 and the cursor keys target val-
ues can be increased or decreased in some menus.)

5 | Confirmation of inputs Return

Deleting the character before the cursor position

Discarding of inputs Backspace

7 | Switch over to letter mode

8 | Connection for Pedal force sensor

In some menus special functions can be opened. The key assignments
vary in the different menus. Four boxes with diverse functions are locat-
9 |ed on the lower screen edge in these menus. These options are select- | F5to F8
ed with the function keys F5 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 the load simulator. It can then be operated with

19 the cursor keys.

F4 + Cursor keys

Use this key to activate the roller set adjustment. It can then be operated

i with the cursor keys.

12 | Switch on remote control

18 | 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 transmitted by radio. The receiving 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 switched 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 the re-charging box to avoid a total
discharging of the battery. The re-charging box is equipped with a "re-charge overload protection”.
The re-charging time for a fully discharged battery is about 12 to 14 hours. During the re-charging
procedure the red LED on the re-charging box will light up and "Battery recharging" appears on
the display of the remote control.

BA053401-en
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To switch on the remote control press the ON key. The remote control has an automatic switch off
(Timeout) which can be variably set. The remote control switches off when no key has been
pressed during this time.

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

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

/ \

9
’
10
2
11
3
12
4 13
14
5
6
7
8

BA053401-en
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2.7

Description of the Interface Box

Optionally available.

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

Additional modules can be installed in a second interface box which is connected parallel and, if
desired, adapted to customer requirements.

As standard equipment, the interface box 1 has an RPM and an environmental module.

DIMenSsioNs (H X W X L) wvveeeeiiiiiiiiice e approx. 120 x 170 x 160 mm
WVBIGNT. s approx. 1.0 kg

BA053401-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 O m m| O W >»

Humidity sensor

OBD (Option)

OBD

Pressure 1

Pressure 2
P2T2 (Option)
Temperature 1

< O X <«

Temperature 2

Display the Interface Box Assignment
1 The assignment of the interface box appears using the keys <SHIFT> + <F1> .
2 Use <CONTINUE> or <RETURN:> to exit this screen.

MeRbox-Belegung

P
Weiter

BA053401-en
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2.7.1

BA053401-en

RPM Module (Standard)

The RPM module is used to record the RPM and oil temperature (Plug-in card CAN DRZ).
The following RPM sensors/sources can be used:

Trigger Tongs

The RPM signal is picked up at the ignition 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 trigger tongs take up the high voltage signal
inductively which is conducted from the distributor to any random cylinder. 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 Clamp

Piezo clamp is only used with diesel engines. The piezo clamp consists of a piezo element which
recognizes pressure differences at the lead-in and then converts them into electric pulses. It is
important that the piezo clamp which is used is suitable for only 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: ey
Position (A) or (B) on the interface box. ’ 4/‘ \
- 7
=t &
Clamp W

The alternator RPM is ascertained 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 different
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 manufacturer-specific, 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 accurate

RPM measurement. 80
Once frax is reached, an RPM of 12000 U
rot/min 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 g

He]
200

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

Light Barrier

The light barrier is used when no direct way of determining the RPM at the engine is possible. The
transmission ratio to the engine RPM must be 1:1. If the light barrier is attached to the cardan
shaft, the transmission ratio must be between 0.5 and 2. The 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 free of 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 rom < 800), we recommend using
two reflectors in order to double the number of impulses generated.
When doing so, please remember the following:

o 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.

o When entering the gear ratio you must also double the previous value.

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

Driving Trial

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

BA053401-en
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At the beginning of a test a pre-determined RPM value must be approached ('Test gear' / Gear
transmission close to 1:1) while in a specific gear. This RPM value will be stored.

During the performance test the software will convert the roller’s current RPM into engine RPM.
(Please note: The calculated RPM will only correspond if the vehicle is driven in the 'test gear'.)

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

2.7.2

BA053401-en

OBD Module
The RPM is read from the OBD data.

Oil Temperature Probe (Optional)

Driving trials should only 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 truck, with
variable length (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 data (Plug-in card CAN PTH).
o Fuel temperature (Optional)
¢ |Intake air temperature
o Ambient temperature
e Air pressure
o 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 interface box.
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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.

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

2.7.3

Pressure/Temperature Module (Optional)

The pressure/temperature module is used to record 2 temperatures and 2 pressures (Plug-in card
CAN P2T2).

Pressure 1 + 2

Pressure 1 +2 is user specific. The test range stretches from— 0.9 to + 4.0 bar and can for example
be used to determine the intake 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 Ni-Cr-Ni thermo element with compensation line.
The measurement range stretches from 0 to 1000 °C.
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2.7.4 Analog Input Module (Optional)

The analog input module is used to record 4 analog signals (Plug-in card CAN AIN4).
Measurement data from -10 V to +10 V or from —20 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 measured
values as analog signals for an external device (e.g. analog display, digital display).

There are 4 analog outputs available from =10 V to +10 V.

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

BA053401-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 (12 V) from vehicle + A-signal

KMS UEGO CAN controller set

Earth for Lambda heating

Lambda sensor / KMS UEGO plug connection

MAHA CAN AIN 4

T ¢ m m o O W >»

Interface box terminating resistor and vehicle earth

Signal line (red) + earth (vehicle)

J Broadband sensor (Bosch LSU 4)

BA053401-en
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Contents of the CD
AIN4 voltage curves.

= ) )

AIN_TABL.CFG

AIN_TAB2.CFG

20

°

Sowort o~ Start Hi P2l

o] ooraverts | itgwioee Jiuwsm

i . .

Additional option: Lambda dial. Lambda value can be displayed instead of engine rpm.

i3
it
display.ini

e R IS ===l

ey '] EN | BN

File with Load simulation profile must be imported to "Load simulation profiles" database.

e —
rnltbnndlondc
Lambda 1 AFR -]
Min. Min. 0,000
Max. Max. 22,000
2,000
0,800] X 12,000| 13,000] e
1,100] s 15,000} 16,000} J
) IR ossont Tnpuss ] : T
BreitbandLambdasonde.pfl
o B e
2o 8 | IS =l ] 22,000
2 : [ Zugkrant o] 9000, 000)
[ Gescrwinagken-vA -l 200,000,
| Lambda 1 =l 1,500]
2 [ Geschwinagien-HA =] 160, 000]
100 & . ; - 7 1,600
F& | F8 1
N oo R 7 pecen [
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v Computer » OS(C) » MAHA » LPSHN »

Files (voltage curves) prein-

w | 49 W IPEHO0 durhauchen

stalled for Analog IN card:
Lambda and AFR...

v’

| Exstelidyburn: 03.02.2012 3115

24833013 3304

2

Ostei  Bewbeten  Amicht Btras T
Crganieren v [ Otfnen  Bresnen  Newes Ordner
W Faveeten Hame
W Desitep b Lnguage
B Downdoads &N
i Zuletst besscht b LONSETLRR
B Trager, Nomman k MsDE
£ share (swe) kom
b Sicherung
4 Bibletheken b Tekentts
- Bider b Treiber
¥ Dokumente gl i Teeiber Usblon
o Musit
B Videos o upditeps o,
& qu;rﬂ Orée
1% Computer 5 AN TR
& oscy
A OVD-RW-Lavwerk (D) MAHA . AppCht.res
S i) (\Wmahaintral¥i\e) 0C) (& asmico
* NTraeger (\\enashaintra\dfy\usen) (V) & wwn2 3240
G dfs (s inta) (2) & AWNIIB.DAL
& AWNIGLDUL
S Netzaert « [Heoxhico
F) 2 Elemente JusGewsht Anderungiatum: 08032012 1456
Giobe 4. 9X8

Erstetdatuny 070320121203

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

’

&] EPORTauto-export.cry

2 B confien

@ _ Fgini

(= FPlico

2 Geblaesesmn

% hivéd.

A Jpghbl2di
2 KEBrowser.ini
% KEChopDrv.dil
% kedebug.dil
5 KEGAPIs.dN
5 kelon32.dil
5 KEOmeskay @il
% KESCaed.di
5 kel a0

= A KEWLDVIZaM

sdatum: 08.03.2012 1457
Grofe 334 Bytes

Erstefidatiom: 09

—— -
Arderungsdatum Typ ardbe -
12 042006 1714 Konfigurationsein 5 KB
§8.02.2012 1457 Konfigueatsonsein. 1k
12032010 08:43 Yonfiguratonsein 4 KE

| Typ: Konfigurationsemstellungen ..-‘7, erme S KB

GeoBe: 3,06 KB KB

Anderungsdatum: 12.03.2010 03:43 | &<
. v g -~ m—

Dater  Bearbesten leﬂ!\_n Ansicht 7

Makro_File)
: Laden der Include-Files
ﬁoad = var.h

: [analog_Display. 1]

P MessSwert = USEAVAR_EXT _ANALOG_EINGANG 1
Skalen_Teiler - 1
skalen_steps « 0.1
skalen_sub_Steps = 5
Minimal_wert « 0.7
Maximal _wert « 1.3
Segment_Ende_Rot « 0.9
Segment_Start_Gruen = 0.9%
segment _Ende_Gruen « 1,05
Segment_Start_Rot « 1.1

NOTE:

Naming the dial is not possible via AIN4 in the
"display.ini" with Lambdal
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Assembly Instructions

1

Mount the Lambda broadband sensor in the position specified 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 6-pin connector.

Connect the earth cable (A) for the Lambda heating to the vehicle 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 12-pin connector (A) into the KMS UEGO CAN controller (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.

P

e
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Vehicle Earths

The vehicle may become statically charged when driven onto the dyno! The vehicle 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 earth cable terminal (C) to the vehicle chassis earth.

e For a description of how to use the Lambda tester, please refer to the manufacturer's user man-

1 ual supplied.

BA053401-en
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2.10
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Measurement Programs

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 be selected for conducting the various measurement tasks:
e Load Simulation

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

e Measure Engine Power

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

e Extrapolation of the Engine Power (Optional)

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

o 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.

e Speedometer Test
The vehicle’s speedometer can be tested using this menu item. The speed can be tested as well.
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Installation

3.1 Requirements for the Place of Installation
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 fresh-air supply and an exhaust shaft should also be available.

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

3.2.1 Heat Balance

Rough calculation for diesel and Otto engines

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

P4 29 % = Engine power (mechanical)
Degree of effectiveness over the entire RPM range
P, 23 % = Heat flow over the engine 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
P1 + PQ + Ps + P4

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

P, Engine power 1

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

The heat volume in test roomisthen: 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.

Example 1 Py Engine power = 100 kW
P, Heat flow surface engine block 0.8x100 = 80kwW
Ps Coolant heat flow 0.7x100 = 70kW
P, Heat flow vehicle exhaust system 0.5x100 = 50kW

Heat burden on the room = 300 kW

Separate suction of the heat energy P converted 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

BA053401-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 = 80kW
Ps Coolant heat flow 0,7x100 = 70kW
P, Heat flow vehicle exhaust system 0,5x100 = 50kW

Heat burden on the room =200 kW

¢ Time period
An LPS 3000 performance test takes, on the average:
CAR 1.5 minutes
TRUCK 3 — 4 minutes
A short working break follows (vehicle change, set up work, etc.)

¢ 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)
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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 combustion process (spark or compression
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 (see also TRGS 554, section 4.7.4.3,
paragraph 2).

V=Vhxnx0.0363x1.2

V = necessary suction volume flow (m?3/h)
Vi, = cubic capacity of the test vehicle (|)
n = engine speed of the test vehicle (rpm)
0.0363 = approximate value

1.2 = fresh air share of 20 %

Experimental values based on BG-BIA / ASA-recommmendations *:

Car workshop Car workshop Truck workshop Truck workshop
Service/Repair Test room + AU Service/Repair Test room + Emission test
350...450 m3/h 700...1200 md/h 700...1200 mé/h 1700...2800 m3/h
Hose & Hose & Hose & Hose &
100 mm 150 mm 125 -150 mm 200 mm

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

It is recommended that the exhaust suction system not be combined with a welding smoke
suction system and then connected to a ventilator. It is possible that a combustible or explosive
mixture may be created based (see ZH 1/454 vehicle maintenance guideline).

Example for calculation based on the equation V =V, xn x 0.0363 x 1,2

Example 1 Example 2

Car with 3.0 liter cubic capacity, service work
with average speed of 3000 rpm

TRUCK 12.0 Liter cubic capacity, service work
with average speed of 1500 rpm

V =23.0x3000 x0.0363x 1.2

V=12.0x 1500 x 0. 0363 x 1.2

V =392.04 m¥h

V =784.08 m3h

The exhaust discharge for the auto exhaust can be done with suction hoses (air flow rate > 3000
m?3/h) or with suction flaps (air flow rate approx. 10000 m3/h) .

Example for calulation at dynamometers Vi = Vi, X (t in °C:273 Kelvin) x A
A = Supply degree of 0.85 (without Turbocharger)...approx. 1.9 (depending on engine and

manufacturer)
Example 1 Example 2
Car dyno, Truck dyno,

Engine 5.547 liter,
Engine speed 5000 rpm,
Temperature 500°C,
A=1.0

Engine 18.273 liter,
Engine speed 2300 rpm,
Temperature 500 °C,
A=1.5

BA053401-en




36

3.2.3

Example 1 Example 2
v = 5.547 x 5000 x 0. 0363 x 1.2 x 500/273 Vi =18.273 x 2300 x 0,.0363 x 1.2 x 500/273
x 1.0 x1.5
v =2212.71 m¥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 in closed testing rooms with a surface area up to 100 m2.
The air must be renewed 5 to 8 times per hour in rooms over 100 m2.

An air throughput of approx. 5000 m?3/h is required for a surface area of 100 m2.

An inadequate fresh-air supply increases the burden on the test personnel and distorts the test
results.

BA053401-en

Transport and Storage

Check package to ensure it is complete, in accordance with the order confirmation. Report any
transport damage to the carrier immediately.

During loading, unloading and transport always use suitable lifting equipment, material handling
equipment (e.g. cranes, forklifts, etc.) and the right load handling attachments and slings. Always
ensure that the parts to be transported are suspended or loaded properly so that they cannot fall,
taking into account size, weight and the centre of gravity.

Store the packages in a covered area, protected from direct sunlight, at a low humidity and with
temperatures between 0...40 °C (32...104 °F). Do not stack packages.

When unpacking, take care to avoid any possibility of injury or 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 service partners.
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Software Installation

6.1 System Requirements

OS i Win XP with SP 3; Win Vista (32 Bit) with SP 2, for ES v7.00.015 or higher;
.................................................................... Win 7 (32/64 Bit) with SP1, for ES v7.20.010 or higher
CPU e > 2 GHz; recommended: Intel or similar AMD products
|5 SRR OPUPRERRR 10 GB free memory space
Graphics card ..., Resolution 1280 x 1024 with 24 bit color depth (True Color)
A Lttt e e bt e et e e e bb e e e e nare e e e e 2GB
DIV e DVD-ROM (internal/external)
INEEITACES ..t e e 4 free USB interfaces
o All passwords and administrator rights must be available at the time of the installation.

o If the tester is used with multiple work stations, a TCP/IP network must be available.

e For external devices with RS232 connectors an RS 232 interface must be available.

& o PC speciality stores offer a wide range of USB-t0-RS232 adapters. There is, however, no stan-

dard guarantee that every adapter will function on the RS232 interfaces. For this reason, MAHA
offers adapters with the order number (VZ 910140) which have been tested on MAHA pro-
ducts.

e When replacing old computers with PC-LON cards (ISA slot), be aware that new computers no
longer have ISA slots. For new computers that means that a LON-USB 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=

Prif- und
Sicherheitstechnik

1 Insert the CD in the
disk drive.

= = 3 |
Premium Workshop Equipment

> Installation starts Software Doku Tools
automatica”y |f nOt MSR 400 Adobe Reader Deutsch
’ ’ Adobe Reader Englisch
start Autorun.exe or
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
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6.3 Selecting the Setup Language

m— e — R — —
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
aufgefiuhrten Auswahl aus.
Deutsch
Englisch
1 Choose a setup !
language.
German and Eng-
lish are available.
2 Confirm with <Wei-
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,

> Der InstallShield
Wizard erscheint.

3 Bestétigen Sie mit
<Weiter>.

< Back [ et » ][ Cancel
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6.4 Selecting the Destination 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 a different

folder.

2 Confirm with
<Next>.

< Back ][ et » ][ Cancel

6.5 Selecting the 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
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6.6

6.7

BA053401-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

N Programmdateis
1 Mark the check ¥ Dacumentation

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

Installing Drivers

! ) must be copied so that Windows can recegnize the Hardlock, Should

e This Software is protected via a Hardleck (Dongle)? Hardlock driver files
A >

this program be started now?

I.-’ % Should the drivers for USBLon devices (UsbLon Platine oder Ush Mgt5)

L - 4 be installed?

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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Finishing the Setup

InstallShield Wizard Complete

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

= When this window
appears, the instal-
lation has been
successfully com-
pleted.

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

() Mo, | will restart my computer later.

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

< Back Cancel

BA053401-en
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6.9 Additional Settings under Windows 7 or higher

www.maha.de

After inserting the EU- Premium Workshop Equipment
R%SY"S,TEM CDd Au- Software Doku Tools :
toRun . is started. T |
Use this program to Adobe Reader Englisch !
install your version of l
EUROSYSTEM.
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

S

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.

Confirm with "Yes"“.

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

(v Show details

Change when these notifications appear

Do the software installation as described above, starting with step "Selecting the Setup Language".

BA053401-en



Organisieren «

After the installation
process has been suc-
cesgfully complef[ed, &, Lokoler Dtentrsger (C)
assign the user rights B Benutzer

for the directory. || Intel

To do this, open the I\ Perflogs
installation directory, - E“’g'””me -
usually located at: rogramme b
C:\Programs\MAHA\ | Intel
[Equipment type], then
right-click the folder.

In the object menu, -
select "Properties” (2).

M Com puter

. Internet Explorer
L MAHA

Anderungsdaturn:

Dateiordner

- Offnen In Bibliothek aufnehmen «

Allgemein | Freigabe | Sicherheit |‘u’orgéngenrersionan I F\npassen|

Objektname:  C:\Program Files fe86)\MAHAN

Gruppen- oder Benutzemamen:

-
I 52 5YSTEM A
B2, Administratoren (MAHA-PC\Administratoren)

02 D bmme IAALIA DY D bl
< [

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

[ ok

i [ Abbrechen ] Ubemehmen

\ =

In this dialog window, click tab "Security” and
then button "Edit* (3).

Freigeben fir ~ > i= -

0 @

MName Anderungsdatumn Typ

-

- 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
| 82 SYSTEM

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

52, Trustedinstaller

[Hinn.rfﬂgm..J_l_Entfemen ]

erweigem
Vollzugri .

Fndem
Lesen, Ausfuhren

Ordnernhalt anzeigen

Lesen

Berechtigungen fir "Benutzer” Zul

| »

m

OoOoOoO

-

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 "OK". The new permissions will now be applied.
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Software Operation

7.1 Screen Design
Generally the screen is divided up into the following areas:
ST — Stalus 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 [ _> Mall’] SCI’eeﬂ
Road load determi | units |
LUG-Down Test | | Language |
05 FINEEE > sutton Bar
711 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 bar the 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!
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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 trouble-free.

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

e
¢

An error has occurred, and continuation is not possible! (red)
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7.1.2

Symbol | Beschreibung
Communication status to OBD  (red: communication error
Hfik] green: communication OK)
See paragraph “OBD-Setting"in Chapter "Settings".
F2

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

Activate weight simulator
After activation the weight simulator can be moved up or down using the cursor keys

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

VA

Drive mode: Front drive

Main Screen

Here menu items can be selected or measurement variables displayed.

Grey shaded boxes are not available for selection.

To select a menu item from the main screen, either

e mark it using the cursor keys / the tab key and confirm with <ENTER>, or

e 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 button bar
can vary. The individual buttons are labelled with the respective function and function key. The
button assignments are explained later in the respective menu items as they appear.
&

The button bar assignments depend upon the screen currently active. Grey shaded buttons are
not available for selection.

BA053401-en

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

A+B  SWITCH OVER Button
If the highlighted LED (A) appears in front of the arrow keys, this means the button bar
has additional functions and can be "switched over" with the arrow keys (B) or wiith the
<Pg > or <Pg T> button or with the scrolling wheel of the mouse.

C INFO Button
Use this button to display various dyno information.

D PRINT Button
Use this key or the <F12> key to start a printout.

E ESCAPE Button
Use this button or the <Esc> key to exit the active screen.
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7.2

Starting the Program

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

2 Windows is started after the PC is booted. Depending on the setting, the program is started
either automatically, or by calling up the Start group or by double clicking the icon.

- The start screen appears with the MAHA logo and version number.
- The following screen appears which shows the connected PCBs.

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

7.3

3 Confirm the enabling of the individual dyno components with the button F8 CONTINUE

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

. F7 UPDATE
using

- After a few seconds the main menu appears.

End Program / Switch off Dyno

First quit 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 menu, quit the program with <F8 EXIT>.
Quit Windows and shut down the computer properly.

AW N o

Turn off the main switch at the communication desk.
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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)
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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

Power in PS (otherwise Sl)

American units

British units

Language

Device / Interfaces

Selection

OBD OBD Settings

Emission tester

Opacimeter

Use OBD intake air temperature

Use OBD refrigerant temperature

Diagnostic / Service

Test Stand Status

Drivers Aid Device Management (Optional)

Database Management

Service Menu
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8 Preparations for Testing
8.1 Switch on the Dyno
1 Switch on the main switch at the communication desk.
2 Push the Control ON button.
@

See also section "Description / Controls and Indicators".

8.2

Drive onto Dyno

Risk of injury by flying particles!

Before driving onto the rollers, remove all particles such as gravel etc. from the tires.
Check the balancing weights on the rims for tight fit.
Wear protective glasses.

8.3

Drive the vehicle slowly and straight onto the dyno and position the vehicle in the center.

Place the gear in idle or to position NEUTRAL with automatic vehicles and release the
emergency brake.

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

Fix Vehicle

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

No persons shall be in the test room during vehicle testing! Danger!

Fix the test vehicle before each test with the proper (MAHA-) vehicle fixing. Usage of a different
fixing attachment can affect safety and cause personal injury. MAHA accepts no liability for the
resulting damage.

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

Safeguard that the vehicle mass cannot be moved on the rollers!
Make sure that the vehicle fixing is suitable for the vehicle being tested.
Only skilled, trained personnel shall install the vehicle fixing.

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

Check the orderly condition and suitable rigidity of the vehicle’s attachment unit before every
vehicle fixing procedure!

If using tightening straps, fasten them to suitable parts of the chassis. Pay close attention that
the loose ends do not get close to the tires or rollers. This is especially important when the fan
is switched on!
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e Check the tightening straps for damage before each measurement.
¢ Never start the test operation without suitable and complete vehicle fixing!
¢ Visually check the vehicle for leakage: Fuel system, drive train, engine, water, exhaust.

BA053401-en
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Open the fastening screws (A) and roughly adjust the base plate (B) to the 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 four fastening screws.

Push the clamping plate firmly against the wheel.

) Mechanical version: By turning in the threaded rod (D).

Pneumatic version: By actuating 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 threaded rod or actuate the pneumatic
cylinder once 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 tachome-
ter. Please pay attention to the detailed description of the different tachometers in the “Descrip-
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 sense
as the engine rom deviates as a result of the converter slip.

Attach Exhaust Suction System

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

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

Risk of damage!

A certain distance should be maintained from the vehicle because of 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 air fan in front of the vehicle.

2 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 and 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 the Load simulation, e.g with a constant tractive force (see section "Load
Simulation). Not available with basic version "Inertia mass".
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8.8 Vehicle Ready for Testing

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

Life-threatening injuries possible by rotating dyno rollers!

o Always keep body parts and clothing far away from rotating rollers, as there is danger of these
being pulled into the rotating rollers!

o Make sure that all keys for bypassing safety systems are only available to specially trained ser-
vice personnel.

Do not leave the keys in the key switch during normal test operation.

Risk of hearing damage due to high noise level!

e Use ear protection which is approved for up to 120 dB(A).
Noise levels of over 100 dB(A) are possible during vehicle testing.

e> >
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9.1

Measurements

Load Simulation

Available only in conjunction with an eddy current brake.

9.1.1

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

e Const. traction e Const. Engine RPM e Drive dyno
e Const. speed e Standstill e Show last measurement
e Road load simulation

Identical Functions

Button Description

LEVEL 1
Target - -
F5|e The target value can be changed and confirmed during the measure-
value +/- ment
Change the value with the +/- keys or with the remote control scroll key.
Target F5|  If the desired value is set, it is confirmed with the <F5> k
value OK the desired value is set, it is confirmed with the <F5> key.
Start F6
e The graphic recording of the measurement is started or stopped.
Stop F6
Driving cycle F7 e A driving cycle from the database can be selected.
Evaluate F8|e The measurement evaluation is displayed.
LEVEL 2
Store F5|e The measurement is stored.
Reset F6|e The graphic recording of the measurement is reset to zero.
Profile Fr|e A display profile can be selected from the database.
Reset ) F8|e The travel distance measurement is reset to zero.
distance
LEVEL 3
Enter target e Use this button to change the current target value (e.g. Speed 50 km/h)
value without having to 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 button Driving
cycle. The required curve plot is displayed on the screen for the test driver.

The various standard cycles are found in the directory Cycles. Load the cycles from here using the
button <F8 LOAD>.

1 Use the button <F7 DRIVING CYCLE>

- The following screen appears: Driving cycle F7

2 Use the button <F8 LOAD>

0 3% 40 45 0 55 60 6

HIGHWAY v[meh)

|Reset Fﬁ‘ Start Fa|- Load FEW -ﬂ--ﬂ
- The selection screen appears.
3 Select the desired driving cycle with the cur-  Seehenin |3 bk = =l
sor key or the mouse and load this with E;?ﬁi
<OPEN> . Ftp7Baut.cyc
Highwway. cyc
Hotiap.c:yc:
D ateiname: | Offren I
Dateityp: IC}'C|E =l Abbrechen |
4
4 Start the driving cycle with the button <F6 E‘M
START>. : _s
5 The vehicle must now follow the curve plot of | 9 Hommi mode

the selected speed profile.

-> In the enlarged cut out of the total dia-
gram (right) a green point represents the cur-
rent actual value of the vehicle. The actual
value should move along the display blue
line. In the total diagram (left) a line is shown
which represents the part of the diagram
which is currently being shown. [Reset  stae " o=

§ 10 15 20 25 30 55 40 45 S0 55 60 @

HIGHWAY v[meh)

“/H O

The driving cycle can be terminated with the button <F7 STOP>.
7 The driving cycle is reset to the beginning with the button <F5 RESET>.
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Evaluation / Data Logging

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

& LPs 3000 Pkw

Last-Simulationskurve auswerten

00

Verbrauch

[U/mln] [kW] [I/W 00km]

0,010
0,010
0,010

0,008
0,008
0,008

0,006
0,006
0,006

0,004
0,004
0,004

0,002
0,002
0,002

0,000
0,000
0,000

20
t[s]

F5 3
Cursor aus speichern

Einheiten

400

400
0,010

300
0,008

200
0,006

100
0,004
0,004

0
0,002

- 100
0,000
0,000

0,010

0,008

0,006

0,002

=01

Peo &

F2 F4

MeRwerte:

t 87

n 0 U/min
p - BiSkw
Verbrauch 000 1/400km
Verbrauch 200
Ve 00 mms
Tiranstor e

B [Drehzahl |
M [Leistung -l
B /100km |
M |h |
M [Einspritzmenge -]
B [Kraftstoff-Temperatu -l

|
i

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 Simulation Graphs

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.

- An entry field opens.
2 Enter the desired scaling value.
3 Confirm with RETURN or ENTER.

The Power values [kW] are scaled
e using the left-hand x-axis, the
l additional test values using the
right-hand x-axis.

olli il

I T A

E 1LY

8 I

0

1000

2000

3000

4000 5000

6000

7000 8000
n [Uimin]
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Zoom function

Tpssooomw X
1 Press and hold left hand mouse key. s Ta i LBt esaiing BOBTHEE
. . . |
2 Frame the desired cutout in the diagram. M ‘
! el 530.7]
3 Release the left hand mouse key. \EL!:‘; RLLES :
. . P-Schiepp |_156.1 P!
- The diagram cutout will be enlarged by a loy mits Ummn:
maximum factor of 5. ‘ e
bei [ 4980 | umin
4 Use the <F6 ZOOM OUT> key to reduce the s
. . . . B b 200
original picture size again step by step. ¢ e ~
Umgebungswerte:
Tiopre 45| c
& Towme  |_283]C
e L
o ‘ o 2w |
0 1000 2000 3000 4000 5000 6000 7000 8000
| n (Ume] 06.06.2003 11:24

: - —— — =
‘wbderholenFs x-Achse =v “‘Kuuswﬁghl ‘Normierungn‘ I - ~L ‘.‘ -

Cursor function

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

Measurement values:

T
\ n
P-norm*™

& ‘ @ - End power measurement r_-ﬂ ._.I

[ 4025 mpm

TIH0

P-eng PRI

1 Pwheel | 549,19 kw

P-drag IXER
[ s

2 Press and hold left hand mouse key. -

Move the cursor to the desired diagram g
point.

- The measurement values are shown in the
right —hand column.

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

* Comecton acc. 1o 130 1685

a0

I |
[ 1000 2000 3000 4000 5000
nlrper]

e [ [ MO T CES

Insert comment

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

2 Enter comment.
Confirm with <RETURN> .

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

Delete comment

Umgebungswerte:

1 Select the desired comment with the right g : -
hand mouse key. / el
| | BARE NS Paest 202 | wPa

|
3000 4000 5000 6000 7000 8000
|

n [Uime)

[ 1000 2000

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

06.06.2003 11:24

5| 76| Kurven- Fl| 8 Sl =
\wiederholen ”x-Anhse=v |Auswahl "' | Normierung I. ! - -

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

1

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

Input the vehicle data and information in the
entry boxes.

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

Vehicle fype:

Inspector:

‘Comments:

License plate:

[Feugeot 406 HDT

[ | [ e [ | | DN

The inserted comments are also stored in the database.

Print

1

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

Enter the vehicle data and information in the
input boxes.

Using <MEASUREMENT DATA TABLE > an
additional, tabular print out of the measure-
ment data can be selected. Enter the incre-
ment.

Select the desired measurement data with
the <, <<, >, >> buttons.

<<, >>: Select all

<, >: Select individual

Use the button <F8 COMPLETE>.
- The measurement is printed out.

gg Input information for the print out i’;lél

Vehicle type:

Inspector:
Comment:

Value table:

License plate:

Measurement data:

%LL&E

Prugeot 406 EDT

[
Increments:
Possible selection

100 rpm
Selection
[apM

lspeed
[p-wheel

<<

compiee | [] [N O |
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9.1.2

BA053401-en

Constant Traction

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

traction for the duration of the measurement.
The values to be set are oriented on
e the model and size of the test vehicle
e 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 inclination a.. The simulated slope 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 menu LOAD SIMULATION and
then the menu point CONSTANT TRACTION

-> The following screen appears:

3 Enter the target value of the traction F-7arget
using the digit keys.

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

5 Start the measurement.

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

LPS 3000 0

&Il@l-ﬂ& Enter simulation parameter @'Sl.,:
Measurements : :
Simulation Parameter

Const. traction

TR Ftarget [IETIHN N
Driving simulation

Const. engine RPM
Standstill

[ [ P [ | [ bl

‘So"wen +- Fs”Slaﬂ

=B

Konstante Zugkraft \

 —
& 4

FSolN]

anmnn
CuuuUily

&8

oo

e A
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Example

Calculation of the traction Fg Fe=m-g-sina

Calculation of the climbing power P Ps= m-g-sina-v/3600

with v = km/h and the following values:

e Vehicle weight m = 1500 kg
e Angle of inclination  « = 9°
e Speed v = 100 km/h
e Accelerationdueto g = 9,81 m/s?
gravity
the result is:
e =2302N and Pst = 64 KW = 89 PS
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Constant Speed

With the operating mode Constant Speed'the 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 pre-set can be driven. Only the eddy current brake

effectiveness increases up to full throttle but not the speed.

1 Position the vehicle on the dyno and fix it.

2 Call up the menu LOAD SIMULATION and _@ B Enter simulation parameter | ' ER
parameter o
then the menu point CONSTANT SPEED. M
- The following screen appears: Measurements Simulation o e
3 Enter the target value of the speed v-target - B =
into the entry box via the digit keys. [0 — | vierge T v
| Accelration measurement | on
4 Use the button <F8 CONTINUE>. e
- The measurement screen appears. e
[WetomTest ]
connve ™[] /I I I O |
@
1 The entered speed must be higher than 7 km/h.
5 Start the measurement. Eﬁ o
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6 Use the button <F6> to start or stop the
graphic recording of the measurement.

F-Soll [N]

amannn
cuuuu

¥ fkmih]

a (s

v n
(k] [U/min]

o

<. ANEEE

o oo ” R ¢
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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 maximum
speeds of the normal statutory driving cycles from 0 km/h to max. 120 km/h and accelerations in
the range of 1 m/s2.

Large masses can be simulated during the acceleration with double and single roller dynamome-
ters.

With deceleration, that is coastdown, only the mechanically existing inertia of ca. 250...300 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
600...700 kg per axle due to existing drives and an acceleration (deceleration) of 1 m/s2.
Consequently, drive simulations in the small speed ranges are possible. Another advantage is that
because of the drives the inherent dyno losses can be identified and stored at any time. The accu-
racy of the load is increased significantly.

Influence of Various Factors

The simulation on the roller set is mainly influenced by the factors rolling and flexing resistance.
On/in 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 and roll resistances of the rollers are larger than the to-
tal resistance on the road. Vehicle weight and tire pressure also play a role. These losses cannot
be compensated without electric motor.

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

Load Adaption

Using the option "Load Adaption" the street coefficients can be adapted to the rollers. As already
mentioned, an adequate adaption can only be done in conjunction with an electric motor. The
MAHA MSR dynamometers with drive can conduct this kind of adaption under the above-named
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:

o KoeffA Koeff2 B-v .\ KoeffgC V2 .\ KoeffED yEPP + (Masse—m h)ﬂ+(Masse- §-sih @)
Vi V2, v v T dt
F Tractive force target value
Koeff. A Rolling resistance coefficient (constant)
Koeff. B Flexing resistance coefficient (linear)
Koeff. C Drag coefficient (square with n = 2)
Koeff. D Drag coefficient (exponential with n being variable)
Exp. D Exponent D (1 < n < 3, one decimal place)
Masse Vehicle mass
Mmech Mechanical mass
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V Roller speed

dv/dt Roller acceleration

g Gravitational acceleration
o Gradient angle (1)

(Coefficients A-D refer to a reference speed of 90 km/h.)

1 Position the vehicle on the dyno and fix it.

mE

’ & Simulations-Parameter eingeben Bon &

2 Open menu LOAD SIMULATION
and then menu item DRIVING

SIMULATION. ‘ Messungen ‘ Simulationsart ‘ Pa = 1
- The following screen appears: = \ : |
- Konst. Zugkraft
3 Enter the parameters using the L oot A IEEEPE o
i i | ElastizifieMessing L B e . = Koeff. B p—
number keys or, if available, load D e e [
. xS Koeff. D 0.000] kw
them from the database using <F6 llest A stistand s e
DATABASE>. . Prifstandanireiben P ke
. Letzte Messung anzeigen Swigng [ . %
4 Use button <F8 CONTINUE>. Goiee BRI

ey T [ [ [ [
lnJES

[Hupssoooncw
E!‘MXZ Fahrwiderstands-Simulation |
Koeft A | 4 - <SR

- The measurement screen appears.
5 Start the measurement.

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

 [Uimin]

P [hPa]

5000
250
10000

co o

= F5| F6 : 7. =
‘Sollwerl +- |S'nrt Fahrzyklus ‘-

When testing with electric motors, accelerations of 1...1.2 m/s? are possible with a non-driven
axle. This corresponds with a mass of ca. 700 kg per axle.
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Constant Engine RPM

With the operating mode Constant Engine RPMthe dyno is regulated 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 (n-target) is regulated independent from the traction created by the
vehicle up to the max. dyno motor capacity.

1 Position the vehicle on the dyno and fix it.
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W I 11
2 Call up the menu LOAD SIMULATION and ﬁ];‘gjii’ﬂg”,

then the menu item CONSTANT ENGINE

RPM. Measurements Simulation Bararae
- The following screen appears: g L L

Const, traction
Const. speed

3 Enter the target value of the engine RPM i S

Const. engine RPM
Standstill

4 Use the button<F8 CONTINUE>.
-> The following screen appears

Lepasiwditon
Ploatie o]
n-target via the digit keys. = Drving simultion ‘
L Road isaddetamioaton |
Pt |

— BEX]
5 Start the measurement. '&JI“Z Konstante Motordrehzahl ‘
6 Use the button <F6> to start or stop the s G P |
graphic recording of the measurement.
¥ o] e —— v.m.mrcl
a (] P [WPa] Ta ['C]
gﬁ {k"\/’d [Uimi N

9.1.6 Standstill

This menu point activates the deceleration of the roller set with a defined torque of the eddy
current brake.
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9.2 Measure Engine Power
The vehicle’s engine power is measured using this menu point. After selecting this menu point the
following selection appears. Select the individual menu points using the cursor keys or the mouse.
The menu points are explained below.
¢ Continuous measurement
e Discrete measurement
o Display last measurement
9.2.1 Display Last Measurement
If the last conducted measurement is not stored and the measurement menu exited, use the item
“Display last measurement" to view the measurement again. When exiting the LPS program the
temporary storage (or the last measurement conducted) is deleted.
.

Only active with continuous and discrete measurements!

9.2.2
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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
Correction”. The curves for wheel, drag and engine performance are displayed graphically. If air
pressure and temperature have been taken into consideration (measured) the engine performance
is displayed as standard performance.

1 Position the vehicle on the dyno and fix it.

2 Open menu MEASURE ENGINE POWER and then menu item CONTINUOUS MEASUREMENT.
- The following screen appears:
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EmMsr

—
\ Fahrzeugdaten ‘E@ 0 (0)

S |

P
0 ic
Motor-Typ: | ® Otto | Diesel ‘ ’ © Wankel |
Aufladung: | ® Kein/mech. Lader | | @ Turbo (luftgekiihit) ‘ | 9 Turbo (wassergekiihit) |
Getriebe: |® schaltgetrieve | [ @ Automatik |
Schiupf: | @ Kein Schiupf | | Schiupf messen | | @ Eingabe |
Anirisbs | @ Front-Antrieb | | @ Heck-Antrieb | | ® Allrad-Antrieb |
Leistungs-Klasse: |9 100w J | @ 1500w J | 2000w | |9 2500w ] (& 300w ‘ |® 500w J
Leistungs-Korrektur: _
= f, Q, [%] P W] 0,00
e Vo k] s [Umin] Tpu [C] (]
Rotierende Masse: | ® Standard-Masse | I @ Masse ermitteln ‘ [@ Eingabe |
Sonstiges: | ® Haldex-Kupplung | [Kgr/la]ﬂsioffdichte 780, 0
6 5 8 ; :
Datenbank Ubernehmen | "
Select the vehicle data or, if available, load these from the database with <F6 DATABASE>.
Use the button<F8 CONTINUE>.
Select the RPM source or the RPM sensor
and the appropriate box.
RPM source
Use the button <F8 CONTINUE>. — =
180 RPM sensor
160 I |
e Cyindor
100 [ cylinder =
LI Measurement position
: ol necessary el
2 Type of ignition
] ot necessary =l
RPM [rprm]
Work procedure
Qiltemperature ['C] No RP|
Return %
Accelerate the vehicle gently but continuous-
ly up to the second to last gear.
As soon as the start speed is reached, the
analog display changes to green.
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.
Shortly before the max. RPM has been

reached disengage the clutch and release
the gas pedal.

°

vo NN
e .

@w_lu--ﬂllllj

200

v
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1

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

BA053401-en

10 After a successful measurement the engine

11

power and torque are displayed (if an RPM
signal is available).

The engine power accrues from the wheel
power plus the drag power, which is auto-
matically determined after the clutch is dis-
engaged.

To evaluate the measurement, see section
" [dentical Functions" and section " Perfor-
mance curves'.

CHuwssooorkw
Em Leistungs-Messung beendet

T T
2h -
[rsaresi

°

Tl il
[ 1000 2000 3000 4000

5000

5000

7000

5 76| Kurven-
‘wlederholen |xAchse=v | Auswanl

=83
P-Norm® | ‘
P-Mot
P-Rad
P-Schiepp ‘
bei
242.7| kmi
322
| bei [ 4883 | wimin
i58.5 ] kmh
* Korektur nach O 70020
Moy 1200 xg |
Umgebungswerte: |
g e 24blc |
| c5.3 I
How 6521 %
) 9445 | nPa

20.2 | nPa

[om

|[06.06.2003 11:24

Trorees {4 W= o
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9.2.3 Discrete Measurement
&
1 Available only in conjunction with an eddy current brake.
e

Not recommended for motorcycle testing.

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

The Start- and End speeds or RPM as well as the test increments and hold time are entered by the
inspector.

Hold time is defined as the length of time which the pre-set approached RPM and/or speed is held
constant. The hold time assures a 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 reaction.

1 Position the vehicle on the dyno and fix it.

s

2 Call up the menu I\/IEASUBE ENGINE POW- PSP Parameter for disorete power measurement [NEIIEY

ER and then the menu point DISCRETE
MEASUREMENT . g) Measurement over RPM | 9) Measurement via speed
- The following screen appears:

Start speed [km/h]

3 Select the measurement type and enter the

parameter via the digit keys into the entry e —
boxes. Speed step increments [km/h]

4 Use the button<F8 CONTINUE>.

Hold time [s]

Additional hold time before start of measurement [s]

J
=
I
|

o e | N ©
5 Select the vehicle data or, if available, load %t{é{ =
these from the database with <F6 DATA- T eow | [o owe o v
BASE>. :‘:‘ : TR : ; = 7~
6 Use the button <F8 CONTINUE>. Sy o rensonnt | o soustmesn o

Antrieb: @ Frort-Aniren |9 Heck-Aniried @ Alvac-Antrieb

e o wow | |8 10w | o 200w @ 2800w o wxw | o soow

e o e | WEDNNN WSS NN WSS

Zusatz Faktoren:

% o, 0,00 P W] [
S o) R ) 7500 Tufcl
Reflarends Mease; @  StandardMasse. | 5 Messe emitisin @ Eingate 13079
Sonstiges o T | ftonacrie

F6 F8
[ O PRl [ | | I

BA053401-en
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7 Select the RPM source or RPM sensor and
the appropriate box.

8 Use the button <F8 CONTINUE>.

RPM source
[opacimeter =

RPM sensor

[ ||
Cylinder

B cylinder =l

Weasurement position
[not necessary =

Type of ignition
|pot necessary =

Work procedure

s stroke =l
—

Ol temperature ['C]

Ren " consnee [ [N C |

Cursacoomw
ﬂ@ Fahrzeug auf 50 km/h beschleunigen

9 Accelerate slowly and consistently up to start
speed.

10 Give full throttle when the Start speed is
reached. 5
The dyno starts recording measurement da- ; R
ta. The measurement should be done with-
out shifting in the next to last or last gear.

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

BA053401-en

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 set holding 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 information line at the bottom of the screen
indicates to the inspector that the clutch can be released: "Press clutch”.

14 To evaluate the measurement, see sections ”3‘47 FeTiGSIBSSuNG besndet - ‘
"ldentical Functions"' and " Perforrance — ' |
CU/’V&’S". g | PYT— f P-Nom! ,,S’S‘ |

= e
8t P-Schiepp _ 55.5| PS
Dei 1830 | umin
13 1,1 kmh
8 ! Vl: 7 utmin
S w205 um
g \i || meeren ) S8 Tk |
Umgebungswerte: |
IS, 231c |
g Tromms. 2439 c
H 15, 1] %
_,/// b 5989] nea
- O R Y S OO O O P ) I IO ] Pt 4.3 ] wPa
0 500 1000 1500 |
20.03.2003 9:25

[ G 75| Kurven- ]
wiederholen ”x-Achse=v | Auwani [Nonmerung I.--
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9.3 Engine Flexibility Test
The engine flexibility can be checked using this menu point. Once the 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 <* > or <Return> key and then the test can
begin.
1 Position the vehicle on the dyno and fix it.
Wesa0 N 1
2 Call up the menu FLEXIBILITY MEASURE- ¢ 17 SO - . -
-> Following screen appears: Measurements Parameter
3 Enter the parameter in the boxes using the - B
digit keys or I .
if available, load these from the database = e
with the <F6 DATABASE> key. e > |
_ Inertia 1200,0 kg
4 Use the button<F8 CONTINUE>. siope 3.0 %
Fan Ewopa B
v [F555 k
Database O/
@

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

5 Dirive in desired gear and before the start
speed is reached, apply full throttle.
The test stand starts recording the time.

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

Current measurement 5]

g@m Acceleration 50,00 ... 80,00 km/h ﬂ“

126 p Measurement value overview |

BA053401-en
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9.4

9.4.1

BA053401-en

Speedometer Check

This menu item can be used for testing the speedometer, when the speed signal is picked up from
the driven axle. The following functions can be checked:

e Vehicle speed
e Mileage

Vehicle Speed

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

1 Position the vehicle on the dyno and fix it.

2 Call up the menu SPEEDOMETER TEST and
then the menu point VEHICLE SPEED.
-> The following screen appears:

3 Use the key <F6 PROCESS> to change the
target speeds.
The value v-act shows the current speed of
the vehicle on the rollers. The target speed v-
speed must be approached with the vehicle
speedometer.

4 Use the button<F8 CONTINUE>.

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

6 If the speed is held constant for 3 seconds,
the value is automatically taken over. Other-
wise store the measurement value with <F8
CONFIRM>.

The display jumps to the next target speed.
7 Repeat the test for each target speed.

JJ@-iélj
w-speed [knuh] v-actual [km/h]
I

O I - -
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 com-
pleted a tabular listing of the target and actu-
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 measure-
ment.

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

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

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

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

Mileage

1 Position the vehicle on the test stand and fix it.

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

- The following screen appears:

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

4 Use the button <F8 CONTINUE>.

(CE =Lzl
g Ky Tacho-Test (Geschwindigkeit) S P
# _M-Tﬂllllumh] weist [km/h] sbweiis [0

10711
72

7362

857 8 L 7

1774
78 3 10M

|
wiadarho\eﬁ u

PSRN soecdomct Tosi Gpeco [N
|
- I
o W |
|
|
e
e
| -
-

Relative deviation [%)

meor ][] I O |

Lol
S Enter milage
Measurements
Target Parameter
[ Eve— ——
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9.5

5 Drive a random distance with the 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 TRIP RESET> to reset
the mileage counter to zero.

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

Load Adaption (Optional)

Milage accumulator test

Vg
120 140

" 100
160

Trip [kem]

mn
(NN

180 7

_
L B

e M T[] B

Available only in conjunction with an eddy current brake.

BA053401-en

Use this menu point to do various 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.

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

e ECE
e SAE J2264
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9.5.1 Coefficient Adaption based on ECE
1 Position the vehicle on the dyno and fix it.
2 (?]all up the menEuCI_EOAD ADAPTION and then INIEEY Enersuectparameter  [NEPR
the menu item .
- The following screen appears: Meastiiements Measurement P
3 Enter the parameter in the boxes using the . S— !
digit keys or, if available, load these from the [ e— o ERL,
database with the <F6 DATABASE> key. = oo [
(UL 1200 . K7
4 Use the button<F8 CONTINUE>. o e
[ieoomtest ]
- The measurement screen appears.
... I oo /]
@

Use the cursor keys <4> and <T> to change between the values. Delete erroneously entered
characters using the <BACKSPACE> key. Delete a complete box with the <DELETE> key.

Accelerate the vehicle up to 110 km/h.

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 sim-
ulation model. The actual time (ECE) is
measured and displayed at each interval.

F2 Fa

S E e Accelerate vehicle to 110 km/h Eo0| o0

Della-v [k | targ [s] | t-act[s] | Error [%] [ 1
100,00... 90,00 1341 [ P o Procedure EGE
$0,00..80.00 [TEN I — CoefMcient A ,,.., 12,000 kKW
80,00...70,00 72| —m | —— CoefMicient B .. 12,000 kW
70.00..60.00 1949 —m| Coefficient C ..., 12,000 kKN
80.0..50.00 22| e Cosfficient A ..., 6,000 ki
5000..40.00 2664  —om Coefficient B ..., 2400 KW
4000..3000 2954 |  mpm| - Coefficient C ., 12,000 kKW
3000..2000 EYT T Iy — Mass 907.0 kg

0 =

LT

o
0 10 20 3 40 S50 B0 70 80 &0 100

[ [ [ [ 1A A0

7 Repeat steps 5 and 6 until all intervals are in the green range.

With the iterative coefficient adaption based on ECE 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
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.

BA053401-en
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9.5.2 Coefficient Adaption based on SAE J2264
1 Position the vehicle on the dyno and fix it.
2 Calup the meny LOAD ADAPTION andlthen G~ TN O - .
e menu item :

- The following screen appears: Measurements Measurement R

3 Enter the parameter in the boxes using the . — 4
digit keys or | e o R
if available, load these from the database = Cow [T k0
with the <F6 DATABASE> key. s TR ESIEEE S

[ieoomtest ]

4 Use the button<F8 CONTINUE>.

- The measurement screen appears.
| Py Pl [ T ] Dl
o

Use the cursor keys <4> and <T> to change between the values. Delete erroneously entered
characters using the <BACKSPACE> key. Delete a complete box with the <DELETE> key.

5 Accelerate the vehicle 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 sim-
ulation model.

LS 3000

100¢ I S
- T
& || w5 Accelerate vehicle to 110 km/h Ea bl o2
Delta-v [knv/h] | targ [s] | t-act[s] | Error [%] Heral 1
100,00...90,00 1341 === R Procedure ECE
$0.00... 80,00 1511 — — Coefficient A , ., 12,000 kW
80,00... 70,00 1712 —— — Coefficient B ;... 12,000 kW
70.00...60,00 1.949 e ppe— Cosfficient C ..., 12,000 ki
60,00..50,00 223 —— Coefficient A .., 6,000 ki
5000.. 40,00 2664 —— Caefficient B ..., 2,400 KW
40,00.. 30,00 2954 — Coefficient C ..., 12,000 kW
30,00...20,00 3406 — —— Mass. 907.0 kg
100
80
80
40
0 =
o LT
o 1 20 30 40 % &0 o 80 80 100

7 Repeat steps 5 and 6 until all intervals are in the green range.

With the iterative coefficient adaption based on SAE standard, the evaluation is done only after all
intervals of a run have been done. Hereby there is no color evaluation of the Road Load error. The
evaluation is displayed however on the test progress bar (green = OK, red = not OK).

BA053401-en



77

10

10.1

10.1.1

Settings

Database

Various points can be administered using the menu point DATABASE: power curves, time
diagrams, vehicle data, load simulation profile and the driving cycle data. Tests conducted can be
displayed and printed out using the appropriate menu point. The following describes how data can
be entered, changed and deleted in the respective databases.

. W2 R Y |
1 Lse the menu point DATABASE ISR Scectieabesc [N

-> Following screen opens:

2 Select the desired database. Setiee Selection

N ...

[T —

[ TS .|

IS Looosmuatonprotie |

I | Ovrocve

P |

A

[ [ [ T [ 150 A

ldentical Functions
Button description
Clean Up F5]e Use this button to remove the data sets from the databse via the date
Delete F6|e Using this button datasets can be removed from the database.
Export F7|e Using this button, datasets can be exported from the database.
Import F8]e Using this button datasets can be imported from the database.

Clean Up
Performance Curves and Time Diagram

1 Enter the date and confirm with <ENTER>. Daten loschen die alter sind als ...

2 Use <ESC> to exit the window without delet-

ing the datasets. Datum: [ . - ]

BA053401-en
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Driving Cycle Data
1 To delete the data of the last 7 days, select
YES.

2 Select NO if you do not want to delete the
dataset.

Delete
1 Select the desired database.
- The database Browser appears:
2 Select with the cursor keys or mouse.

3 To delete a marked dataset, press <F6 DE-
LETE>.

- Following safety inquiry appears.

4 To delete the dataset select YES.
- The dataset is deleted from the database.

Select NO if the dataset should not be delet-
ed.

Export
1 Select the desired database.
- The Browser database appears:
2 Select using the cursor keys or the mouse.

3 To export a marked dataset, press <F7 EX-
PORT>.
-> Following window opens.

4 Enter a file name and if necessary select a
path.

5 Confirm with <STORE>.

Alle Daten mit Ausnahme der letzten 7 Tage werden
geloscht

Wollen Sie das wirklich ?

Mein |

PER scectdataccod [N

K )i 2.5 OA CC 309 Triiger
6:36 1 Carera 4 1BV 327 BN Trager

oyota Starle
eugeot 406 HDI

sl

K|
(o™ e ispormpon ) [ [N O |

Dataset is deleted

i: Do you really want to this ?

yes No |
Export performance curve K E3
Speichern in: |@ Expart j gl
[rateiname: |Peugeot 405 Speichern I

D ateityp: IPerformance curve

I~ Mit Schieibschutz offnen

j Abbrechen

2
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The datasets are stored on the hard disk under C:\MAHA\*Dyno Model"\Expori\... .

Import
1 Select the desired database.
- The database Browser appears:

2 Use the key <F8 IMPORT>.
-> Following window opens.

3 Select with the Cursor-keys or the mouse if
necessary to change the path.

4 Import the dataset with <OPEN>.

Import performance curve EE
Suchen in: I = Impart j |‘j<|
Audil lkd

Baxer Rolle vorne.lkd

Peugeat 408 HOIIkd

Taoyata Starlet diskret lkd

Tayota Starlet. lkd

D ateiname: |\ Oifnen I
Dateityp: IPerformance curve j Abbrechen

™ Mit Schieibschutz ffnen
4

As standard, the datasets are imported from C:\MAHA\*Dyno Model"\import\....

BA053401-en
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10.1.2

BA053401-en

Performance Curves

1 Call up the menu DATABASE and then the
menu item PERFORMANCE CURVES
- The database browser appears:

2 Select a dataset with the cursor keys or the
mouse key.

3 Open the dataset by double clicking or
pressing the button <ENTER>.
- The measurement screen appears.

Button Description

LEVEL 1

Repeat F5]e
A=Y F6l " ond RPM.
Curve. E7l®
selection value.
Powerl sl
correction

LEVEL 2

Cursor F5

Zoom out FG|e

Units F8| e
LEVEL 3

Save F5]e

Load FG|e

Save in

background F71e

Excel

Export F8e

Iupssooomw X
e =
& | 4xa Leistungs-Messung beendet
i el
|& T 307! ps
= [e P-Nom* PS
| P-Mot PS
| P-Red P
gl P-Secti B.1]Ps
vel 1575 | Ulmin
2427 | kmih
1 8 vei 4380 | uimin
<y i58.5 | kmh
K o 70020
g i M 1200 ] g
Umgebungswerte:
& Jromall 245]c
g SO 253] ¢
Hue 6521 %
R Pue 9445 | nPa
° I L | Prargt 20.2 | nPa
0 1000 2000 3000 4000 6000 7000 8000
1 [ume) 06.06.2003 11:24
F5 F6| Kurven-  F7 ] |
wiederholen | x-Achse=v | Auswahl ‘Normierung I. \L . hJ & J

Use this button to repeat the measurement.

e Use this button to blend the cursor in and out.

Use this button to change the units.

Use this button to store the buttons.

Use this button to load a stored measurement.

The cursor can be moved using the mouse key.

Use this button to export power curves as text files.

o Use this button to switch over the display of the x-axis between speed

Use this button switch the display between curve selection and max.

Use this button to select various standard calculations from a list.

Use this button to display the original picture again, step by step.

Use this button to display a loaded measurement in the background.
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LEVEL 4

Vehicle-

data F (e

RPM-

settings F6]e

P-drag

wizzard 7

Finish tion and then to store.

wizzard i

Curve Selection

1 Use the button <F7 CURVE SELECTION>.
-> The following screen appears:

2 Use the keys 1 to 4 or the appropriate but-
tons to blend in the individual performance
curves.

3 Using the keys 5 to 7 or the appropriate
buttons a max. of 3 additional measurements
(torque and engine power), if loaded, can be
blended in and out in the background.

4 A max. of 3 additional curves can, if loaded,
be blended in or out in the background with
the selection boxes or the appropriate but-
tons.

5 With <F7 MAX. VALUES> the max. values
are re-displayed.

Use this button to display the vehicle data.

Use this button to display the RPM setting.

e Use this switch button to smooth the power curve (P-drag) by extrapola-

JJ*E’EJJ

PLwheel '
© P-drag z

= P-nom 3

whes uw-l

200
T

© Me-norm +

150
T

]IIM

100

ﬂ

50
T

I I I I I
o 1000 2000 3000 4000 5000 B000 00
nlrom]

FﬁJ x-Axle = v F‘J Max. valuenJ S d

il B E
JJ*‘* [

P-wheel 1
whes uw] & Pedrag 2

© Penom o
T /q § & Menom .
« Background 1 5

200
T

150
T

100

50
T

I I I I
o 1000 2000 3000 4000 5000 6 ]\.0 TCOO

F5J xAxle = v JMax value! oorrecnon i-J-_IJ

End Kai=lsd  End power measurement measurement bn os

© Pewheel 1
© Pedrag z
© P-norm s
© Menorm .
# Background 1 s
o Backgound2 ¢ |
= Backgrounda 7|

lignition timing |

100

e ——
ﬂjuﬂ“r%" E—

LJLLW Tt V4 ] lignition timing
flow rate from MAF sens
[Throttie position

I I I I
o 1000 2000 3000 4000 5000 6 ]\.0 COO

50
T

o

|Repeat F5J x-Axle = v FGJ Max. value oorrechon i - -
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The additional curves can only be displayed when the appropriate sensors and measurement units

are connected.

BA053401-en

Power Correction

1 Use the button <F8 POWER CORREC-
TION>.
-> The following selection box opens:

2 Select the desired engine power projection.
The power and torque are calculated and
displayed based on the desired power cor-
rection.

3 Using the keys 5 to 7 or the appropriate
buttons a max. of 3 further measurements, if
loaded, can be blended in and out in the
background. rund ein- und ausgeblendet
werden.

Load
1 Use the button <F6 LOAD>.
-> The following selection box opens:

2 Select where the desired measurement is to
be loaded.

- The database Browser opens:

3 Select a dataset with the cursor key or the
mouse.

4 Open the dataset by double clicking or press
the <ENTER> key.

gh.«.? Leistungskorrektur auswahlen

PNom* | 530.7|ps |
P-Mot ‘
PRed 3 ‘
P-Schlepp _
bei
8 T ™ bei
* Kamekar aach DI 70020 |
n
g [1 Keine Leistungskorrektur Jpers 12001 ko
2 DIN 70020 Imgebungswerte:
Sosae. | 2495 ¢
ey L_€9B
Bt . Yo
4180 1585 " 652 %
/ 9445 hea
el | || T 202] P
0 1000 2000 3000 4000 5000
e 06.2003 11:24

wiederholen ”x-Achse =v ]ﬂw&l |Normierung ‘I . .

gi@ Auswahlen wohin die Kurve geladen werden soll

PNom® | 530.1]ps
P-Mot 4833 | ps |
P-Rad
P-Schiepp
bel
4 | kmin ‘
? s =~ bei 4385 Uimin |
< 1595 | kmh ‘
* Karebr nach DI 70020
g : [ 1200 kg
Umgebungswerte:
T, 245 ¢
- 1 Vordergrund i ety €10
g8 ordergrun I e
7 Hintergrund 1 SBERRSE e Ha _652]%
PLa 3445 | nPa
ol i ‘ I Pows 202 ] wpa
0 000 [ = €00 7000
loee o B . Flpden 4Ff]§c;| .
Speichern Laden ||9Imergmnd [ t
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Excel Export
Using this menu item, power curves can be exported as a text file.

1 Use the button <F8 EXCEL EXPORT>.
-> The following screen appears:

o =l x|
S Input Information

Vehicle type:  [Porsche 596 Turbol
2 Enter the vehicle data and information in the Licensapiste: [oa AR 111
entry boxes. hspector:  [FIsTnies
3 Use the button <F8 COMPLETE>. Commeris b S

N - [ I O

4 Enter a file name and select, if necessary, a 2]
path Spejchern in: IE}Expurt j « &% E-

5 Confirm with <STORE>.

Dateiname: ITestﬂ j Speichem
Dateityp tentfile =l Abbrechen
A
The data records were stored on the hard disk under C:\MAHA\*Dyno Model*\Export\...
P-Drag Wizard
1 Use the button <F7 P-DRAG WIZARD>. I I | Lo

-
1
1
R R
1
1
1
1
1
1
T
1
1
- - -
1
1
—_—— 4 - -
1
1
R R
1
1
1
1
1
1
T
1
1
¥+
1
1
L
1
1
RN R

The wand is blended in.

2 Move the wand with the mouse onto the |

desired point on the power curve. it m O S
\: Lt

/
\

.
3000 4000
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10.1.3

BA053401-en

3 Press the left hand mouse key.

- The curve is smoothed by interpolating.The
interpolation is only done on the upper half of
the curve.

4 Use the button <F7 END WIZARD >.
-> The following window appears:

5 Select YES to store the changes, if not,
select NO.

Time Diagram

1 Call up the menu DATABASE and then menu
point TIME DIAGRAM
= The database Browser appears:

2 Select a dataset with the cursor key or the
mouse.

3 Open the dataset by double clicking or press
the <ENTER> key.
= The measurement screen appears.

1 1 1 1 1
1 1 1 1 1
L T o T Y N I R A |
1 1 1 1 1 1 1 1 1 1
F - e el - = - - R R TR R R R
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
T e e e I ol F |
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 ."’f 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
B e e R e I it e I D R |
1 1 1 1 1 1 1 1 1
[N NN ! | L 1 oL d
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
e R e I L i Bl i I D E |
1 1 1 1 1 1 1 1 1 1
[N NN U N I — L ool o o oL d
1 1 1 1 1 1 1 1 1 1
] | ] ] ] ] ] ] ] |

Accept changes

ii Accept changes made by the wizzard ?

yes No |

NEE

e N Measurement value:
- )
& T g | s
- = M. Verte. = o
n - rpm

o)

Evaluate Load Simulation Curve

=s = F [ N

| L

00

[ 50 100 150 200
t[e}

cusor "N 5. "|ures |1 I [ U |

o Use this button to display the original picture again, step by step,
(see paragraph “Zoom-Function"in Chapter “Measurements?.

e Use this button to store the vehicle and customer data (see Chapter 6,

Gl F5l° Use this button to blend the cursor in and out.

The cursor can be moved using the mouse key.
Zoom out F6
B it Paragraph "/aentical Functions" and function "Store’).
Units Fal® Use this button to change the units.

(see paragraph “Units"in Chapter "Seftings”.
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10.1.4

Vehicle Data

1 Call up the menu DATABASE and then the
menu point VEHICLE DATA
- The database browser appears:

2 Select a dataset with the cursor key or the
mouse.

3 Open the dataset by double clicking or press
the <ENTER> key.
- The screen for the load simulation model
appears:

4  Define the load simulation model.

5 Use the button <F8 CONTINUE>.
- The vehicle data screen appears.

Select the vehicle data.
7 Use <F8 STORE> to store the data.

Calculate ABC-coefficients:

1 Use the button <CALCULATE ABC-
COEFFICIENTS >
- Following screen appears.

2 Enter mass including driver and fuel and
confirm with <ENTER>.

- The total mass at roll out trial and the share
of the rotating mass are calculated and dis-
played.

3 Enter the start and end speed as well as the
time interval.

4 Store the info with <F8 IMPORT>.

m—zﬁﬂ
S~ I - - -
Modelnumber: (Il
KBA-Number: l_u 1o
Vehicle manufacturer: [
Model description: |
Model sub-description: | [
Engine ID: I
Roller coefficients: R G~ . D Ep ()
== = —w [ | — kW [-—
* Street coefcirts A e P ‘ Conea Calculate ABC
[ ([ W [ -, — kW '
Vehicle mass: [ ——-.-k
A flow fan profile: [Europa — 3
wheelbase: [ ——m
Conne | ﬂ[.-.-E
—
=1k \mJ
"""“'W | @ Diesal | @ wanket
At | @ Kein/mech. Lader \ [ |
D (@ scramgenabe | o naom
S ® Kensowy | o sewptmessen R0 ——
Ll @ Front-Anlies | @ Heckantried (@ Ascnives.
L o wow | (o tow | (o mow | o 2w @ wow | o sow
i o o | NN NN EENN SN .
S « o am — N |
S Ve ] [ 300] e 7500 T.rel
Retierende Masse: @ StandardMasse | | ® Masse emitsin | @ Eingabe 130
@ HeldexKuppung | e
-omm« * I rerrer " ‘ﬂ---- ]

T+ Partof the rolsting mass == [

— = Total mass with rolf out lrial SN
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10.1.5 Load simulation profile
Using the menu point LOAD SIMULATION PROFILE the measurement screen and the print out
can be set for customer-specific needs.

Create new profile

[mirs oo

1 Call up the menu DATABASE and then the E‘J
menu point LOAD SIMULATION PROFILE :
- The database Browser appears. e
2 Use the button <F5 NEW>. “é@
- The screen for the profile settings ap- — e —
pears. ’

The profile setting screen is divided up into the
following areas:

il | I ]

‘ neu P lsschen ™ Export i 'ﬂ&m—“J um
[E——— =17
@ -

PROFILE NAME

Fugrat

M0
Max

ANALOG DISPLAY  saen

[_ooool[ __o.om)
Uiy L T
\ 5500, 000 6000, unn\ R
DIGITAL DISPLAY " — — _ s o] =

22 2 [ E==chwindgheit | 0, 000] 250,000

PRINT OUT SETTING e T

r ] ||ﬁ o, 000 250, 000
= L i
[ )

Bl
I e’ 280 7 ocrern ™[] NI O

Analog display
Two analog displays are available.

1 Select the measurement values to be dis- |Geschwindigkeit |
played from the list. Min. [ 0,000 4
2 Enter the min. and max. values as well as the |mMax. [ 100,000 . &
scaling factor. Skalierung [ 20,000
. . I — .
3 Enter the limit values for the green, yellow | 20,000 | 30,000 WP
and red ranges. — —
4 Use <F6 IMPORT> to display the settings. | '°-000] 80,000
Digital display
There are six digital displays available.
1 Select the measurement values to be dis- Forservnageat ) [ [-+ens I e .
played from the list. S

BA053401-en
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Print out setting

Up to six measurement values can be selected which appear as curves on the print out.

1 Select the measurement values to be dis-
played from the list. Enter the appropriate
measurement range.

| |[Geschwinaigkeit | 0,000 [ 100,000
[l [orenzani - 0,000 100,000
| (B El 0,000 [ 100,000

Lelstung Bl 0,000 [ 100,000
igung =] | 0,000 [ 100,000

100 =

2 Enter the time period for the graphic record-

ing.

Selection list of the measurement values:

- Speed

- RPM

-Traction

- Power

- Speed FA

- Speed RA

- Traction FA

- Traction RA

- Power FA

- Power RA

- Acceleration

- Air pressure

- Intake air temperature
- Fuel temperature

- Ambient temperature
- Oil temperature

- Humidity

-CO

- CO;

-HC

- 02

-NO

- Lambda (Emission tester)

- Turbidity

- k-value

- Fuel quantity

- 17100 km

-1/h

- Injection quantity

- Average consumption

- Coolant temperature

- Ignition point

- Fuel pressure

- Suction pipe pressure

- Air quantity throughput flow
- Throttle valve position

- OBD Lambda (from vehicle)
- ISE

- Travel distance

- Speed

l Luftdruck El 0,000 [ 100,000

- Simulated inertia

- Simulation target value
- Simulation actual value
- Simulation error

- Positive simulation

- Negative simulation

- Max. pos. simulation

- Max. neg. simulation

- Force on vehicle

- Vehicle energy

- Energy from vehicle

- Energy from vehicle

- Road Load

- Total speed

- Angle (FA)

- Angle (RA)

- Temperature 1...8

- Pressure 1...8

- Analog 1...8

The measurement value can only be displayed when the appropriate sensors and measurement

devices are connected.

In connection with the analog input module (optional), Analog 1...8 are overwritten with the given
designation from the external measurement data of the configuration.

Store Profile

1 Enter the name of the profile in the first line of the screen.
2 Press the button <F8 STORE>.

BA053401-en
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10.1.6

BA053401-en

Process Profile

1 Call up the menu DATABASE and dthen the
menu point LOAD SIMULATION PROFILE:
- The database browser appears.

2 Select a profile with the cursor key or the
mouse.

3 Open the profile by double clicking or press
the <ENTER> key.

->The screen for the profile setting appears

4 Enter the changes. Select the boxes and
enter the desired values.

5 The changes are displayed with <F&6 IM-
PORT>.

6 The changes are stored with <F8 STORE>.

Export Profile

[Rresan

FYEE sccctpoiictopocess [N

|Allrad-Messung
Benzinverbrauchs-Messung
OBD-Messung

[Standard-Messing
Kundenprofil

|Standard-Anzeige (Zugkralt & Leistung)

ewouee *Jeponimger [ I O

=

= Profile settings i’;]ﬂ

tandard-Anzeige (Zugkralt _Leistund)

ower 5
Min. 0,000
ar, BT
Scaling [ 50,000

@,000 0,000
250,000 | 250,000

5600,000 | 000,000

1 .ﬁ_ —— —

28 [ 5peed 2] 0,000 [ 250,000
g g )| Engine ] 0,000 [ 10000, 000
[l Traction 2] 0,000 | 10000,000
[l Powser El 0,000 | 250,000
| 1= J|[TT15,000 [T 25,000
- Bl

_.mem 5 N

See paragraph "/dentical Functions", function " Export”.

Import Profile

See paragraph "/dentical Functions", function "/mport".

Driving Cycle Data

1 Call up the menu DATABASE and then the
menu point DRIVING CYCLE:
- The database browser appears.

2 Select a dataset with the cursor key or the
mouse.

3 Open the dataset by double clicking or press
the <ENTER> key.
- The measurement screen appears.

%
FYEER ocioctcyci ot for cvatuaion  [IINY

11:01 4

Gl 1 [ [ Il

|Cleen up “J Delete F‘J Export FTJ Import
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10.2 Vehicle Data
Use the menu item VEHICLE DATA to enter and m@ Ak -@
change the vehicle data. TR o o || B B
Aufladung [/® Kein/mech. Lader | @ [@ ‘
1 Use the menu item VEHICLE DATA. s |
- A screen opens in which the vehicle data = } S } e — ‘f’ — ‘m‘
is shown, e.g.: Lestung e \: :nm:v:ib‘o o | : :nu:m:llh‘c 08 \: :::m\o e
2 Select the vehicle data, or, if available, load = lee W——8 S o I
. o 030 o, [ 0,00 Py pkn 0
these from the database with <F6 DATA- == o == ree o | o
BANK>. alsceMizse \Q ‘Standard Mas | ) Masse emitie 8 Engbe | 5w
3 Store the vehicle data with <F8 IMPORT -
ore the vehicle data with < >,
... " S S
@

The selection of the vehicle data is confirmed by the lights illuminating.

Line Description

Engine type - Otto /- Diesel / - Wankel

- None / Mechanical charger (VEH with compressor)
Charging - Turbo (air cooled)
- Turbo (water cooled)

Transmission - Manual / - Automatic

if Automatic transmission:

gj - no slip
P - measure slip (converter slip)
- input
Drive - Front drive / - Rear drive / - 4 wheel drive
Performance class 10/25/50/100/ 250 / 500 kKW

Performance correction | None / DIN / EEC / 1ISO / JIS / SAE

Additional factors

{optional) - fm engine factor / - Q, / Pya

If one of these limit values is exceeded a warning message will appear
on the screen and the display changes to red:

Limit values - Vmax Maximum speed

- Nmax Maximum engine RPM

- Tmax Maximum oil temperature

- Standard mass (60 kg)

Rotating mass - Determine mass (2nd roll out trial with a truck)
- Input

Haldex clutch ImprO\{ed graphic representation of power curves for vehicles with Hal-
dex drives

Fuel density Entry of fuel density for consumption measurement; Unit: g/I

BA053401-en
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10.3 RPM Setting

Using the menu point RPM SETTINGS the oil temperature and engine RPM can be checked and

selected.

1 Use the menu point RPM SETTINGS.
- A screen opens in which the motor RPM
and oil temperature are shown, e.g.:

2 The RPM source or the RPM sensor can, if
necessary, be changed. Select the box

o RPM source

Opacimeter

RPM sensor

ggi Engine RPM and oil temperature ﬁ
"
50

oo

[
Cylinder

[B cylinder

needed . a Weasurement position
fl‘j oot nocessary 5l
- oty 7
e If the Autormatic Selection point is selected from the list, the dyno automatically recognizes the
1 RPM sensor being used.

RPM source:

- no RPM recording

- Standard LPS RPM Module
- Driving trial

- OBD

- Emission tester

- Opacimeter

RPM Sensor:

- Trigger tongs

- Licht barrier sensor
- TDC sensor

- Clamp W

- Diagnostic plug

- Rotophon

- Rotophon Mode 2
- Piezo clamp

- Ignition coail clamp 1

Cylinder:
-1,2,3,4,5,6, 8, 10, 12 cylinder

BA053401-en

Operating system:
- 2 stroke

- 4 stroke

- Wankel

Ignition type:
- One spark coil
- Two spark coil

Measurement position:
- Trigger tongs at the spark plug
- Trigger tongs at the spark plug
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10.3.1

Driving Trial

The driving trial enables the vehicle’s internal RPM sensor to establish a connection to the driven
speed. The roller speed of the dyno vehicle is converted to an RPM. On the basis of this vehicle
transmission, the corresponding RPM value can also be shown on the screen of the test which
follows.

The RPM value for the driving trial is shown in rot/min. The adjustment RPM selected must be high
enough that it can be reached with the next to last gear ( test gear / gear transmission close to 1:1)

During the test which follows, the software converts the current speed in an engine RPM. (Please
note: The calculated RPM only agrees with the actual RPM of the power measurement when
driving with the "Test gear' .)

The driving trial makes no sense on automatic vehicles without converter lockup, because the
engine RPM deviates due to the converter slip.

1 Position the vehicle on the dyno and fix it.

2 Use the menu point RPM SETTINGS inthe T e e Input RPM ﬂ
main screen. : .
m:// T RPM source
3 Select DRIVING TRIAL from the list. 1 e :
4 Enter the adjustment RPM and confirm with — M:,:g"m. |
<ENTER>. W o0

5 Accelerate the vehicle in test gear up to the
pre-set RPM. Pay attention to the vehicle’s
RPM sensor.

Hold the RPM constant for a few seconds.
7 This RPM is stored.

BA053401-en
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10.4
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Special Settings

Use the menu point SPECIAL SETTINGS to change the time period, the sensitivity and the delay
for the performance measurement.

1

Using the corresponding button , the values ggﬁu Special settings for the power measurement [Fe P

can be increased or decreased: <+> bzw. S poro of e ot power

<-> 11 the measuremert takes to long undsr ful load keading to overheating of vehicke set @ smaller value,

Use <F8 IMPORT> to import the settings.
Use <F7 STANDARD:> to load the standard eSRa R el [ecrs Ve ol S0 i

IFthe roll aut rial is rot automatically recognized raise the sensitity. IF the wheel power is falsely pr ded, a

settings. St constty oot et

- b
[ » .

e
[ 100K

Deiay until he recording start of the dray power

It thers is definitiv
pawer however s

d {to e top or the botom) at the end of the drag power enlargs the time Ll recording begin. If the arag
easUred because the vehicls rolls oLt too fast, reduce the valus

|
Bl

[ [ PeeupwSi [ [ [ I

Time period of the wheel performance measurement with continuous power measurement

If the measurement under full load takes too long, this leads to an overheating of the charging
air temperature. A smaller value should be set. If the measurement is too fast, no sufficient
boost pressure will not build up. The value should therefore be raised.

Sensitivity for the automatic recognition of the roll out trial

If the roll out trial is not automatically recognized, the sensitivity should be raised. If the wheel
power measurement is then erroneously terminated too early, a smaller sensitivity should be se-
lected.

Delay until the drag power recording begins

If a clear bend is seen at the end of the drag power (up and then down) , the time until the re-
cording begins should be increased. If the drag power could not be measured because the ve-
hicle roll out too fast, the value should be decreased.

Speed at which the measurement begins and the roll out trial ends

If it is not possible to go into the test gear before the power measurement starts, the values
should be increased. If, however, the roll out trial is too short meaning that no drag power is
measured, the value can be decreased.
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10.5 Select Dyno Type

Use the menu point SELECT DYNO TYPE to set the dyno type.

LS

1 To change the dyno type, use the menu .
point SELECT DYNO TYPE.
- A selection box opens which shows the Seftings Selection
available dyno types. g |
I ..
2 Select the desired dyno type. I
- The dyno type is changed and the pro- = _Motose |
gram started anew. e |
T |
[
ENErNETET | e
10.6 Units
Power in PS, SI, Us or GB units. jod il il |
1 In order to change the units, use the menu Einsillungey Auswahl
item UNITS.
: . . , [ e
- A selection box opens in which the availa- | s f*ﬁ:"'ﬂps—(sﬂ — —J‘
ble unit models are shown. e.g.: I ..o
. I |
2 Select the unit model needed. [Emheen |
R ——

Variable Sl-Units Power in PS US Units Brit. Units
Power kW PS HP BHP
Engine speed R/min R/min rpm rpm
Speed km/h km/h mph mph
Torque Nm Nm lbf.ft lbf.ft
Meas. unit kg kg b lb
Tractive force kN kN Ibf Ibbf
Temperature °C °C F F

Air pressure hPa hPa hPa hPa
Humidity % % % %

BA053401-en
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10.7 Language
The language can be changed using the menu point LANGUAGE.
. @LPs 000
1 To change the language, use the menu point ggﬁ_ Sprache auswahlen
LANGUAGE. - . .
. . . . (48) deutsch (german) {48) polski (polish) {872) (hebrew)
— A selection box opens in which the availa- | = g o vnegn 5 o 62 o T
ble |anguageS are ShOWﬂ, e.g.: [ L0 33 frenais (french) [ [ (386) (slowenian) [ Gl 86)1/4wha' (chinese)
[ D a9espatolepanisny [ [ G50)p ol ||
2 Select the language needed. B o mimoty [ Coimtpoits [ [ 550 ety
Store the changes with <F8 IMPORT> e == e ST
) B HH (358) suomi finnish) W Bl 0 tirkss turkish)
= (48) svensk (swedish) W =5 (385) (croatian)
W 5= @7 norsk W =3 (38) (serbi
= (45) dansk {danish) [ [¥] (387) (bosnian)
M (7) p¥EUPU (russian) W EH (389) (macedonian)
I =3 36) magyar (hungarian) [} B (372) (estonian)
I ad (42) cesky (czech) W [ (370) (ithuanian)
10.8 Device / Interfaces
@

There is no standardised On-Board Diagnosis available for motorcycles.

BA053401-en

Use the menu item DEVICES / INTERFACES to activate/deactivate the externally connected
devices. In addition, measurement of the refrigerant temperature via OBD can be optionally

selected.

1 Use menu item DEVICE / INTERFACES.
- A screen opens in which the external de-
vices are activated/deactivated and tempera-
ture measurement via OBD can be selected.

2 Select the checkboxes as required.
Use <F8 IMPORT> to accept the settings.

EXEUT  Gerite / Schnittstellen akiivieren SR
7 ‘ Iy oeo l O?E'MWi,‘
- ‘ W fogestester
] ‘ 88 Opazmeter
™ =" 08D Arsaugut Terperatu verwenden |
- | g / 0BD Kohimittel- Temperatur verwenden
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11

11.1

11.2

Diagnosis / Service

Dyno Status

After calling up this menu point, a screen ap- = Test stand status i

N9 UE . =]
pears which displays, e.g. the set operating > Operson staus

mode, the rotation direction, the active axle, 4l [ ey
various regulator and fan target values as well as | i .
malfunctions/warnings. - " eae
. Active axle
Front axle

Malfunctions / Warnings Regulalor targel value
[# [ Date [ Time [Description

Air flaw fan

Driver’s Aid Setup (Optional)

Administer the driver’s aid using this menu point.

ot

After calling up this menu point the following S

screen appears:

Select the desired option. R vIc Selection

— Test driving cycle
| re—
e
I
Cycle editor

T O ™ | R 1 |

BA053401-en
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11.2.1
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Test Driving Cycle

Using the button 7est Driving Cycle to do a speed profile with fixed time and speed curves. The
test driver need only follow the curve plotting displayed on the screen.

The various standard cycles are in the directory Cycles. These cycles can be loaded using the

button <F8 LOAD> .

LEVEL 1

1 Call up the menu <TEST CYCLE> .
- The following screen appears:

2 Use the button <F8 LOAD>

- The selection screen appears.

3 Select the driving cycle with the cursor keys
or the mouse and load it with <OPEN>.

4 Start the driving cycle with the button <F6

START>.

5 Now the vehicle must drive the selected

curve of the speed profile.

- A green point represents the current value
of the vehicle in the enlarged cut out of the
total diagram. The actual value should move
along the displayed blue line. A line in the to-
tal diagram (left) shows which cut out of the
diagram is currently displayed.

(=

i 0.4 Test-Status: OK

Tesimode

5
g =

015 20 25 30 38

ol HIGHWAY v Imen]

ELFYE PR Y |
Sushenin [ 3 Crels = ci
Ecelb0d.coc
Ftp7daut.cyc
Ftp75aut.cyc
Highwway. cyc
Hotiap.c:yc:

Dateiname: | Offren I
Dateityp: IC}'C|B =l Abbrechen |
4

Test cycle

HIGHWAY v men]

o Fi| ﬂ

The driving cycle can be terminated with the button <F7 STOP>.
Using the button <F5 RESET> the driving cycle is reset to the beginning.




LEVEL 2

e A pull up menu open using the button <F5
SELECT PROFILE> .

Select the desired profile.
The screen is displayed with the selected

Fahrzyklus testen

profile. |
200
! 0 30 &0 !l ; 10 1'5 QID "‘5 30 3'5 40 45 50 % OID 65
% HIGHWAY v Imeh]
FEEEEE W[ [ | Dl
11.2.2 Edit Profile
@

1

To edit a new profile, it must first be created with the menu point NEW PROFILE.

e Use the button <F6 WORK PROFILE> to set
the colors of the profile.

Double click the desired box and the color
selection window appears.

Select the desired color and confirm with
OK.

Use <F5 STORE> to import the settings.

11.2.3 New Profile

e Use the button <F7 NEW PROFILE> to cre-
ate a new profile.

Enter the name and confirm with <ENTER>.

s

NEE oo N
e 2| 21 @
BE™ e @
4 [ — 4 @
B T . B =
4 T 2 @ —
4 T Z " —
= =
soe L [ [ [ Il

_Lcid
B Pleaseenterthename
— ] Test driving cycle
[ e
CDsesessn P
— J
—:
e e e T T
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11.2.4 Delete Profile
A profile can be deleted via the menu point DELETE PROFILE .

1 There is no security inquiry when deleting and there is no possibility to restore the profile!

11.3 Backup/Restore Database

11.3.1 Backup Database

1 Enter the file name and if necessary, select a
path Speicherm jn: IaBaCkUD j gl
2 Confirm with <STORE> =] Sicherung 3
[rateiname: || Speichern I

Dateityp: I D atabase backup file [* dat] j Abbrechen |

™ Mit Schreibschutz offnen

1 The database backup file is stored on the hard disk under G:\MAHA\*Dyno Model*\Backup\...

11.3.2 Restore Database

1 Select a database backup file.
2 Confirm with <OPEN> ruet: |G =l =]
Sicherung. dat
D ateiname: || Offren I

Dateityp: I D atabase backup file [dat) j Abbrechen |

™ Mit Schreibschutz Gifren
4

&
1 The database backup file is opened from C:\MAHA\*Dyno Model*\Backup\... as standard path.

BA053401-en
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11.3.3 Delete Table

1 Select a database table.
2 Confirm with <ENTER>.

The following safety inquiry appears.
3 To delete the database table, select YES.

Select NO if the dataset is not to be deleted.

11.3.4 Delete Database

The following safety inquiry appears.

1 To completely delete the database, select
YES

Select NO if the database is not to be delet-
ed.

&J@ = Backup/restore database iﬁ]:,
N
I S oo
[ B v
| Drving eycle data
[
™ e R

sk

Database table will be completly erased !

Do you really want to this ?

»Y
0]

S

Database will be completly erased !

A\

Do you really want to this ?

>y
(0]

S

No

BA053401-en
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12

Maintenance

12.1 Important Information
Danger! Electric shock hazard!
e Only skilled electricians may work on electrical parts of the system!
e Before doing any maintenance work on the system disconnect it from the mains power supply
and secure it against switch on!
¢ The maintenance work to be by the operator and the appropriate intervals are specified in the
following chapter (this applies if no other changes have been contractually agreed upon). These
o kinds of maintenance work may only be done by authorized and trained personnel. Skilled per-
[

sonnel are those who are authorized and trained by the operator, the manufacturer and the re-

spective service partner.

Any other maintenance, installation or repair work on the dynamometer during the warranty pe-
riod may only be done by MAHA service technicians, those service partners authorized by MA-

HA or after consultation and approval by MAHA. The manufacturer warranty becomes invalid at
non-compliance.

Inform the operating personnel before doing maintenance work.

12.2

Annual Inspection

The maintenance interval prescribed by the manufacturer is 12 (twelve) months.

This maintenance interval refers to normal workshop usage. If the equipment is used more fre-
quently or under severe operating conditions (e.g. outdoors), the interval must be reduced ac-
cordingly.

Maintenance work shall be done only by authorized and trained service technicians provided by
the manufacturer, licensed dealers or service partners.

In case of non-compliance the manufacturer's warranty becomes void.

12.3 Care Instructions
o Periodically clean the equipment and treat it with a care product.
e Repair damage to the paintwork immediately to prevent corrosion.
e Do not use caustic cleaning agents or high pressure and steam jet cleaners to avoid equipment
damage.
@

Regular care and maintenance is the key condition for functionality and long life expectancy of the
equipment!

BA053401-en
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12.4

Troubleshooting
Smaller and average dyno functional malfunctions caused by wrong settings, can, in many cases
be remedied on the phone in consultation with MAHA service specialists.

Ask MAHA for the daily password. This password, which is changed daily, provides you access to
the service technician menu for this specific day.

When contacting MAHA by telephone, always provide the dyno serial number and the program
version number and have a printed list of the softdips and variables handy, in case an error remote
diagnosis is needed.

12.5

12.5.1

12.56.2

1 Simultaneously press <ALT> + <F12>.

2 With telephone error remedy provide the "Active display number".
Daily Password

1 Simultaneously press <ALT> + <F11>.

2 Enter the Daily Password. Using the password, the setting parameters in the Service Menu
cannot only be viewed and printed, but also changed and saved.

Maintenance by the Operator

Roller Set

The roller set must be inspected and serviced once a year or every 200 operating hours. The roller
set inspection includes a check of all anchorings and their screws. The screwing of the cover
plates must be checked each time before starting the dyno.

Eddy Current Brake

e Grease the eddy current brake every 400 hours of operation until grease escapes at the vent
pipe.

Use "SUPERTELMACO IlI" grease only, no mixed greases or different brands!
In case of non-compliance the bearings may be destroyed!

12.6.3

Roller Bearings

e The encased bearings have lubricating nipples which must be annually greased with 1 to 2
strokes from a grease gun.

BA053401-en
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12.6

13

14

15

BA053401-en

Spare Parts

To ensure safe and reliable operation, only use original spare parts supplied by the equipment
manufacturer.

Dismantling

Decommissioning and dismantling of the equipment may be done only by specially authorized and
trained personnel provided by the manufacturer, licensed dealers or service partners.

Disposal

Pay attention to the product and safety data sheets of the lubricant used. Avoid damage to the en-
vironment. Should a disposal of the device be necessary it must be done in adherence with locally
applicable legal regulations regarding environmental protection. Remove all materials properly sort-
ed out and bring them to a suitable waste disposal service. Collect operating materials such as
grease, oils, coolant, solvent-based cleaning fluids etc. in suitable containers and dispose of in an
environmentally protective manner.

Alternatively, you may take the equipment to a specialised waste management plant to ensure that
all components and operating liquids are properly disposed of.

Contents of the Declaration of Conformity

MAHA Maschinenbau Haldenwang GmbH & Co. KG

herewith declares as a manufacturer its sole responsibility to ensure that the product named here-
after meets the safety and health regulations both in design and construction required by the EC
directives stated below.

This declaration becomes void if any change is made to the product that was not discussed and
approved by named company beforehand.

Model: MSR 400
Designation: Single Roller Dynamometer for Motorcycles,
Single-Lane, Powered/Unpowered, Rated Axle Load 1000 kg
Directives: 2006/42/EC; 2014/30/EU
Standards: DIN EN ISO 12100:2010; EN 13849-1; EN 13857; EN 349;

DIN EN ISO 13850; EN 60204-1; DIN EN ISO 4414:2011-04
ISO 4413: 2011-04; DIN 45635-1/-2
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16 Company Information

© MAHA Maschinenbau Haldenwang GmbH & Co. KG

Legal notice based on ISO 16016:

The reproduction, distribution and utilization of this document as well as the communication of its
contents to others without explicit authorization is prohibited. Offenders will be held liable for the
payment of damages. All rights reserved in the event of the grant of a patent, utility model or de-
sign.

The contents of this edition have been checked with great care. However, errors cannot be fully
excluded. Subject to technical change without notice.

Document

Document No.: BA053401-en
Approval Date: 2017-02-15

Manufacturer

MAHA Maschinenbau Haldenwang GmbH & Co. KG

Hoyen 20

87490 Haldenwang

Germany

Phone: +49 8374 5850

Fax: +49 8374 585 590

Mail: maha@maha.de

Web: http://www.maha.de
Service

MAHA SERVICE CENTER

AutomoTec GmbH

MaybachstraBe 8

87437 Kempten

Germany

Phone: +49 8374 585 100

Fax: +49 8374 585 491

Mail: service@automo-tec.com

Web: www.automo-tec.com
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