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1 Tbgfuz
1.1 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.
1.2 Symbols
Important safety instructions. Failure to comply with instructions could result in personal injury
or property damage.
@
l Important information.
1.3 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.
1.4 Safety Instructions for Commissioning

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

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

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

1 Warning stickers must be attached by the operator:
p Hearing damage due to high noise level. Wear hearing protection.
p Severe eye injuries due toflying particles. Wear protective goggles! Operator is responsib-
le.

1 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.
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1.5

Safety Instructions for Operation

il

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

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

The dynamometer may only be operated by persons who are physically and mentally fit.
These persons should be well rested and not under the influence of alcohol, drugs or medi-
cation.

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

No persons may be in the danger zone of the dynamometer. Rotating or moving parts are
dangerous.

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

Avoid unnecessary strain on vehicle and test stand. Drive the vehicle slowly onto the test
stand.

Damage to low lying vehicles is not covered by the warranty.
Regularly check the tightness of the cover plate attachment screws.

No persons may be in the pit with dynamometers in conjunction with a working pit while a
vehicle 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 level! 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 test stand may on-
ly be operated if the room in which the test stand is installed has sufficient ex haust suction
and ventilation including the appropriate warning system.

Avoid steering movement during the vehicle test. These cause certain forces to act on the
vehicle fixing in particular on the attachment units on the test vehicle. Vehicle doors and
windows must be closed during the test drive.

Before exiting the vehicle, put the vehicle into idle and/or put the gear to NEUTRAL If neces-
sary decelerate the vehicle in a controlled 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 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 vehi-
cle fixing before each use. Never start the test operation without suitable and correctly in-
stalled vehicle fixing. Lower lifting bar before fixing the vehicle. Fix the test vehicle at the
back and front side to the dynamometer and secure against lateral break out and swinging
movements. The vehicle fixing must be adjusted to the vehicle being tested and may only be
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1.6

used within its stated purpose and performance limits. Installation of the vehicle fixing ex-

clusively by skilled, trained personell. Inspect attachment units on the test vehicle for

strength. Qb z! buuf ouj po! up! nb oand/dsldad capdcity.! Pulllon theppgrls nbuj po
ing brake and raise the lifting bar before removing the vehicle fixing. The use of unsuitable

vehicle fixing, in particular external vehicle fixing increases the danger of injuries and can

impair safety.

Safety Instructions for Servicing

1 Service work may only be carried out by authorized service technicians.

1 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.

1 The safety devices must be set by authorized service technicians.
1 The safety devices may not be replaced or circumvented.

1 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 inju-
ries.

1 Life-threatening electrical voltage ! Only authorized electricians are allowed to work on the
electrical parts of the equipment based on valid electro -technical rules and guidelines. Be-
fore 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. Af-
ter switching off all voltages life -threatening voltage can still be present for at least 5
minutes! Check for discharge before starting work! Lock circuit box and store key securely.
Hand out key only if needed to authorized electricians.

1 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 unin-
terruptible 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
disconnection device of the test stand and are not voltage -free after switch off using the
mains disconnection. All equipment which are connected before the mains disconnection
device are wired with the colors YELLOW orORANGE Pay attention to calibration instruc-
tions.

1 Use suitable lifting device with sufficient load capacity to open heavy test stand ¢ ompo-
nents. The heaviest components can weigh up to 300 kg. Removal only by qualified skilled
personnel. Adhere to all valid safety regulations and relevant work protection guidelines. Lift
test stand components only on the designated lifting points.

1 Use suitable lifting device with sufficient load capacity for removal and transport of heavy
test stand components. The heaviest components can weigh up to 300 kg. Removaland
transport only by qualified skilled personnel. Adhere to all valid safety regulations and rele-
vant work protection guidelines. Lift test stand components only on the designated lifting
points.
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1.7

Danger Zone

During dynamometer operation no persons are allowed to stay in the danger zone. See

illustr ation for minimum distance.
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1.8 Safety Information about Tires

9 Check tire pressure and do a visual check of the tires for any signs of damage.

I To avoid tire damage we recommend that test tires be used during the perfor-
mance test.

9 No vehicles should be tested which have snow tires, racing tires or retreaded
tires!

i Pay attention that the fastest permiss ible speed for the tires is not exceeded!
1 Check the alignment weights on the rims to make sure they are tight before test-
ing.
T Qbz! buufoujpoluplujsfltj{f"!Opluftu!tipvmi

1.9 Safety Information about the Eddy Current Brake

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

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 p 80 km/h.

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

1.10 Safety Information about Motor cycle Testing

9 Truck roller sets may not be used for motorcycle tests.

9 Tire manufacturers forbid the further use of tires on the road that have been driven on a roll-
er set for performance testing. Undetectable damage to the tire may have occurred. This ap-
plies to both apex and double rollers.

1.11 Safety Information about the Anchoring Device LPS 3000 Truck

The additional anchoring device is a supplement to the hydraulic load device on the LPS 3000
Truck. Anchoring devices are divided into two groups:

Lifting Straps

1 tension belt (50 mm width) Tensile strength 2000 kg, Length 4 m or
1 Polytex lifting strap 2 -straps with ring and load hooks, ML 2 m, load capacity 2000 kg with
5 6 A 7 ihclination angle

1 Only authorized and trained personnel are allowed to useit
Lifting straps should be checked for damage and safety before using

=A =

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

Use only suitable anchoring positions

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

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

=A =4 =4 4 4 A -

Operating temperature: 5 1 A, 211! ~ D
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1.12

1.13

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

1 Shall not be used in lye.

1 Usage forbidden when there are mechanical damages, deformation or damages to any safe-
ty features.

Inspection and maintenance after one year only by skilled technicians

Sling Chain

Sling chain (two parts) NL 1 m, with KHS-hooks. Load capacity 2000 kg with 45A60 ° inclination
angle.

1 Usage only by authorized, trained personnel.

1 Inspect the sling chain for damage of any kind and other safety application before commis-
sioning; do not use if there is mechanical damage, deformations, stretching of the chain or
an individual link, or reduction in the thickness.

Do not exceed permissible load capacity.

Use only suitable tie down positions.

Use only sling chains with readable marking tag.

Do not knot or twist the chain and do not place over sharp edges.
Operating temperature: -40A+200 °C

=A =4 =4 4 -4 -

Load capacity reduction when there is:
- non-symmetric (unbalanced) load
- usage in tightening process.

=

Shall not be used in acid or lye.

1 Usage forbidden when there is mechanical damage, deformation or damage to safety fea-
tures.

1 Do not load the hooks at the tip.

91 Inspection and maintenance only by trained technicians after one year, and every 3 years a
special chain check for fracture detection.

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 switchand 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
persons 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 beenapproved or permitted
by MAHA.

12
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1.14

What to Do in the Event of an Accident
1 The injured person is to be removed from the danger area. Find out where dressing and
bandages are kept. Seek first-aid.

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

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

1 Remain calm and answer any questions that may arise.

BA052301-en
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2.1

Eftdsjqujpo

General Information

The dynamometer consists of

1 acommunication desk with PC, monitor, keyboard and wheel mouse
1 aremote control and

1 aroller set

The LPS 3000 is available in various versions for performance testing of cars and trucks.
Depending on the version

1 wheel power from 260 to 520 kW with a max. test speed of 260 km/h (cars)
1 wheel power from 400 to 660 kW with a max. test speed of 100 km/h (trucks)
can be tested. The dyno load simulation is done with an eddy-current brake.

The LPS 3000 enables engine power measurements to be made on carsand trucks with petrol
and diesel engines. Testing of four wheel drive vehicles is possible if the LPS 3000 is equipped
with the appropriate roller set and the corresponding control electronics.

Optionally available are:

9 A cooling air fan which is connected to the com munication desk and is operated via the ra-
dio remote control.

1 An interface box via which the following modules can be connected:
RPM module
Acquisition of engine RPM via Trigger tongs (petrol engine), Piezo clamp sensor (diesel engine),

TDGCsensor (manufacturer-specific, upon request), Diagnostic plug (manufacturer -specific,
upon request), Oil temperature probe (up to max. 180°C) and much more.

Environmental module
Acquisition of ambient temperature, intake air temperature, air pressure and humidity, fuel
temperature

Analog module
Acquisition of analog signals

OBD module
Aquisition of OBD data

Pressure/Temperature module
Recording of 2 temperatures and 2 pressures each

1 To determine performance data of DIN 70020, EEC80/1269, ISO 1585, SAE J1349 or
JIS D1001, a barometer and a humidity sensor are installed in the interface box (graphic
package is prerequisite) ®).

1 MAHA emission testers, petrol (MGT5) and diesel (MDO2 and MDO2 LON) which can be
connected to the dyno ®),

A4 ink jet printer, colour )
1 Fuel consumption device for petrol and diesel engines (Krupp/AIC) *)

1 Analog output card to process measured variables as analog signal (e.g. display of issued
variables on an external analog instrument ®)).

(*) These options are not connected to the interface box, but separately on the dyno.

14
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2.2 Technical Data

&
1 Specifications are subject to change without notice.
221 Communication Desk

Communication desk, VErSION A ........coiiiiiieiiiiiiee e 670 x 1400 x 800 mm
Communication desk, Version B (available from March 2011) .................... 350 x 1230 x 860 mm

BA052301-en 15



Roller Sets

2.2.2

Motorcycle

Car/Van

Car/Van (2 eddy current brakes)

4 wheel drive movable roller set Car/Van (1 eddy current brakes)

4 wheel drive movable roller set Car/Van (2 eddy current brakes)

Car/Van/Truck (closed version)

Car/Van/Truck (divided version)

A

AT
A ™y

1 [R50

2 |R100/1

3 |R100/2

4 |R100/1

5 |R100/2

6 |R200/1

7 | R200/2

BA052301-en
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R50 R100/1 R100/2 R200/1 R200/2
Roller Set
Length [mm] | 1420 3345 4140 4550 2260
Width [mm] 1100 1100 1100 1100 1100
Height [mm] 505 520 520 570 800
Weight 550 kg 1400 kg 1700 kg 2500 kg 2800 kg
incl. packing
Axle load 15t 25t 25t 15t 15t
Roller length | 220 mm 750 mm 750 mm 900 mm 900 mm
Track min. 800 mm 800 mm 820 mm 950 mm
Track max. 2300 mm 2300 mm 2620 mm 2750 mm
Smallest test- | 12" 12" 12" 12" 12"
able wheel-A
Roller 318 mm 318 mm 318 mm 318 mm 318 mm
diameter
Roller axle 560 mm 540 mm 540 mm 565 mm 565 mm
separation
Lifting Bar
Pneumatic min. 5 bar min. 5 bar min. 5 bar
max. 8 bar max. 8 bar max. 8 bar
Hydraulic up to max. 40 |up to max. 40
bar bar
Electrical Data
Eddy current | 260 kW 260 kW 2 x 260 kW 2 x 200 kW 2 x 200 kW *)
brake 2 x 200 kW **)
Power supply [230V/50Hz [230V/50Hz |230V/50Hz [400V /50 Hz |400V /50 Hz
Fuse 16 A slow 16 A slow 35 A slow 35 A slow 35 Aslow *)
63 A slow **)
Display Range
Test speed max. 300 max. 260 max. 260 max. 200 max. 200
km/h km/h km/h km/h km/h
Wheel power | max. 260 kW | max. 260 kW max. 520 kW max. 400 kW max. 400 kW *)
max. 600 kW **)
Traction max. 6 kN max. 6 kN max. 12 kN max. 15 kN max. 15 kN *)
max. 25 kN **)
Measurement [° 2 % °2% °2% °2% °2%
accuracy

*) Standard; **) Option
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2.3

2.4

Main Switch

Main switch in position 0: Power supply OFF
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.

Remote Control

Remote Control

PC Keyboard

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

1 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
values can beincreased or decreased in some menus.)

5 | Confirmation of inputs Return
Deleting the character before the cursor position

6 . ; . Backspace
Discarding of inputs

7 | Switch over to letter mode

8 | Connection for Pedal force sensor
In some menus special functions can be opened. The key assign
ments vary in the different menus. Four boxes with diverse functions

9 are located on the lower screen edge in these menus. These options F5to E8
are selected 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.

10 U;e this key to activate the load simulator. It can then be operated F4 + Cursor keys
with the cursor keys.

11 Use this key to activate the roller set adjustment. It can then be
operated with the cursor keys.

12 | Switch on remote control

13 | Exit a program part

14 | Input of a comma

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

The signal is 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 mu st be set to different channels.

BA052301-en
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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
gs puf duj pcharding tiche forla fully discharged battery is about 12 to 14 hours. During
the re-charging procedure the red LED on the recharging box will light up and "Battery
recharging" appears on the display of the remote control.

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
SHIFTkey has been pressed.

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

/ \

9
1

10
2

11
3

12
4 13

14
5
6
7
8

20
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2.5

Description of the Interface Box

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 andan environmental module.

DImMeNnSIioNS (H X W X L).ccoiiiuiiiieieiiiiiieee s iiiee e m e approx. 120 x 170 x 160 mm
LUT=T o] L PP PP PPPPPPP TP approx. 1.0 kg

BA052301-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 & m m|{ O W >»

Humidity sensor

OBD (Option) OBD

(&

Pressure 1

Pressure 2
P2T2 (Option)
Temperature 1

= rr X

Temperature 2

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

MeRbox-Belegung

Weiter

22
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25.1 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 cylin der. 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. R /é/'\’

o

Clamp W
The alternator RPM is ascertained through the clamp W. The number of pulses per rotation at
the alternator (proportional to the crank sh aft 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 manufacturerspecific, 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 fmax 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 l

so that an RPM pulse is recognized >

He]
200

Attachment:
1 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 shatft, 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 rpm < 800), we recommend using
two reflectors in order to double the number of impulses generated.
When doing so, please remember the following:

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

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

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

V_9NniHoy

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.

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.

24
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Evsjoh!uif!qgfsgpsnbodf! uft u! udufrenttRBN intxemgine RBM. mm! d p c
(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,
1 because the engine RPM deviates due to converter slip.
OBDModule

The RPM is readfrom 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.

25.2 Environmental Module (Standard)

The environomental module is used to record the environmental data (Plug-in card CAN PTH).
1 Fuel temperature (Optional)

Intake air temperature

Ambient temperature

Air pressure

Humidity

= 4 4

Fuel Temperature (Option al)

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 T emperature
The ambient temperature is recorded using the interface box.

BA052301-en 25



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, EWG80/1269, 1ISO 1585, SAE J1349 and JIS
D1001)

253

254

OBDModule (Optional)

The OBD module is used for recording the OBD data Plug-in card CAN OBD Module). This OBD
data is different depending on the vehicle manufacturer.

Attachment :

9 Position (OBD)on the interface box (see section "Description of the Interface Box").

p—— N

\,,

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 fromp 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 judg e
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.

26
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255

Analog Input Module (Optional)

The analog input module is used to record 4 analog signals (Plug-in card CAN AIN4).
Measurement data from p10 V to +10 V or from p20 mA to +20 mA can be recorded.

2.6 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 p10 V to +10 V.
@

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

BA052301-en
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2.7

Lambda Broadband Sensor

Scope of Delivery

A
B
C
D
E
F
G
H

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

Power supply (12 V) from vehicle + 1 -signal

KMS UEGO CAN controller set

Earth for Lambda heating

Lambda sensor / KMS UEGO plug connection

MAHA CAN AIN 4

Interface box terminating resistor and vehicle earth

Signal line (red) + earth (vehicle)

Broadband sensor (Bosch LSU 4)

28
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AIN4 voltage curves.
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Sollwert +/~ | Start
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AIN_TABL.CFG

AIN_TAB2.CFG

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

)
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disﬁlay.ini

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

Broitbandsonde
Lambda 1 AFR 2|
Min. Min, | 0,000]
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| Lambda 1 = 0,0
o [} Gescrwinaigren-HA o i
i 100] & -
F& % F7| |
I o-cmen " RR0 7 pechen ™ s
S m———
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| b Computer » OS(C) » MAHA » LPSHON »

Files (voltage curves)

| 43 [l 12530 durchauchen

Ontei  Bearbeiten  Amsicht  Bxtras T

&) OVO-RW-Lavbwerk (D) MAHA

G Iy (\mahaintra\i\e) 0C)

S NTraeger (\enahaintra\dfs\users) (¥}
G dfs (\mahantra) @)

N Netzaeri
F) 2 Elemente susgewsht Aindenung

G 439K8

Sy e fww, i . - 2 @ | card: Lambda ao e !
W Faveeten Harme
M Desitep & Lngaage
B Downdoads & LON
e Zuletst bescin 4o LONSETUR32 .
B Trager, Noman b MDE
& share (swe) b O
b Sicherung
w4 Biblotheben b Tekenits
e Bidder b Treiber
* Dokumente e Ui Teeiber Usblon
& Musik o MAYMWINIC Oualadeec
B videos {
& Computer
& osec)

& wen 320

& AWN3IB.0AL

& AWNIGLDLL
« [Heorhico

08.03.2012 1456 Erstelidatuny 070320121200

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

2 Bx_confien
@ Flgini

(= FPSico

2 Geblaesesm
% hivdd.

% Jpghb3l2.dil
9  KEBrowser.ini
% KEChopDrv.dil
kededbug.dil
KEGAPIs.dIl
kelon32.dl
5% KEOmeskey @il
KESCaed.dil
beveiuali2 40
= 5 KEWLDVIZ.aN

R,

(&

¥

(@

sdatum: 08.03.2012 1457
Gréfe 334 Bytes

& EPORTauto-exporterv

e -_—
Arderungidatum Typ Grote -
12042006 17114 Yonfigurabanseir S KB
§8.03.2012 1457 Konfiguestonsein 1B
12032010 08:4 Konfiauationsein 4 KB

| Typ: Konfigurationsemstellungen -,.‘7, erwe 69 KB

GeoBes 306 KB P
Anderungsdatun: 12.03.2018 09:43 .
- YW YW ™ et

Dates  Bearbesten

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

s [analog pisplay 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_sStart_Gruen = 0.9%
segment _Ende_Gruen « 1,05
Segment_Start_Rot « 1.1

Format  Ansicht 7

Erstefidatim: 09

NOTE

Fahrzeug zum Stillstand bringen

"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 &in connector.

3 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.

4 Plug the cable harness with the 12-pin connector (A) into the KMS UEGO CAN controller (B).

5 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.
7 Attach the power supply to the 12 V cigarette lighter, socket or battery terminals.

IR ik
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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.

For a description of how to use the Lambda tester, please refer to the manufacturer's user
1 manual supplied.
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2.8 Measurement Program s

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 be carried out.

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

The user can preselect from variou s 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 const ant RPM or a
driving simulation.

1 Measure Engine Power

Use thismenuitemup! ef ufsnjofluif!wfijdmf!t!fohjof!qgpxfs!
measurement).

9 Extrapolation of the Engine Power (Optional)

Extrapolation of the engine power based on DIN 70020, EWG 80/1269, ISO 1585, JIS D001,
SAE J 1349.

1 Flexibility Test

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

1 Speedometer Test

Ui f ! wfs speeatlomieter can be tested using this menu item. The speedcan be tested as
well.

1 Road Load Adaption (Optional)

Various dyno coefficients can be determined using this menu item. The iterative coefficient
adaption can be done based on ECE or SAE J2264tandard.

1 Lug-Down Test (Optional)
Use this menu item to do a diesel exhaust measurement under full load.
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2.9 Calculation Basis

291 Road Load

Equation
£ = Pu B60° P 360 Py B6 s

" Vl:'),ef Vrzef Vref

with
T Viet Reference speed for resistance performance values - normally 90

km/h.

T v Driving speed
1 Pair Air resistance performance [KW]
T Piex Flex performance [kW]
1 Proi Roll resistance performance [kW]
T am Vehicle mass

Air resistance power P -Air [kW] . - -
The air resistance power is proportional to the surface | P, =0,50° @,, A\, Qv+ v,)* &
of the vehicle front and air resistance coefficient c .

with e.g.

1 Air density r tho) = 1.1kg/m3

1 air resistance coefficient Cw = 0.38

1 Front surface (verwidth x Height AFront = 17m-147m = 25m?
9 Driving speed \Y = 90 km/h = 25m/s
1 Head wind speed Vo = 0m/s

results:

1 Par=05-1,1-0,38-25-2525 = 8.164 kW at 90 km/h

Flex power P-Flex [kW]

Flex power or resistance is defined as the power loss

which occurs due to the flexing of the tire on the road Prex = m, ONQ@QQ

surface and/or roller.

Generally speaking the flex power does not have a relevant influence on the test results due to
the minimal flex resistance coefficient.
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2.9.2

Roller Resistance Power P-Roll [kW]
The rolling resistance power arises from tire and road
surface deformation as a function of speed:

with e.g.
1 Roll resistance coefficient of the tires =
1 Vehicle mass m =
9 Gravitation constant g =
9 Driving speed v =
the result is:

1 Pror=0.012 -950-9.81-25

Prot =M @ Qv

0.012
950 kg
9.81 m/s?
90 km/h

2.79 kW

= 25m/s

Since this value only represents a small fraction of the total Road Load it is entered as a fixed
standard value on our dynamometers: for steel belted radial tires approx. 2.5 kW, for winter tires

approx. 3.75 kW.

Setting of the vehicle mass, the aerodynamic drag power and the rolling resistance power is
absolutely necessary for Road Load simulation and stop watch tests, in order to simulate the

vehicle under the correct Road Loads.

Mass m = Vehicle mass [kg]

This value is needed in order to attain a proportional
traction F via the eddy-current brake from the vehicle
determined acceleration.

Torque

Equation

M= P [kW] (®549
n [U/min]

F=mQ&I[N]|

BA052301-en
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29.3 Extrapolation of the Engine Power with Gasoline Engines
o 0,5
1 DIN 70020 Y Ka=_013 A4TIK 8
p[mbar] ¢ 293 +
° 2, 0,6
1 EEC80/1269 v Ka=g 220 2 &4lIKg
eplmbaf? ¢298 -+
2 1.2 0,6
. a 990 4 AT[K o
SO 1585 Y Ka = G
T Flmbal® ¢ 2982
2 1.2 0,6
. a 990 ¢ AT[K o
SAE J1349 Y Ka = G
i Flmbal® ¢ 2982
o ~1.2 0,6
i & 990 §° ATIK &
JIS D1001 Y Ka=
i Flmbal® ¢ 298°
with
1 Ka correction factor
1 p Atmospheric pressure at the dyno in mbar (1 mbar = 0.001 bar)
T T Airtemperature at the dyno in Kelvin (0°C = 273 K)
e.g.
9 ambient air pressure p = 936 mbar
I ambient temperature T = 17°C = 290K
9 based on DIN 70200 the result is; Ka =1.07671
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294

Extrapolation of the Engine Power with Diesel Engines
(Naturally Aspirated or Supercharged )

1 DIN 70020

1 EEC80/1269

1 1SO 1585

1 SAE J1349

1 JIS D1001

with

Y

<

ka— 1013 AT[KIg

p[mbaﬂ ¢ 293+

a 3 ~0,
K= 990 ATIKIG

&p[mbal ¢ 2982

7

|-O:00

fi

m

2 0,7

4,990 AT[K g

Ka = 0
gb[mbaﬂ C 298 =

0
0

~fm
Q

é_ 3 0,
ka=se 990 &TIKIo"

_gp[mbaﬂ C 298 =

o)
0
Y

fi

m

4 990 4TIK ol
Ka=ze&——— _
2 &p[mbal ¢ 2982

a9
Q
P

fi

m

1 fm Engine factor (Standard = 0.3)

BA052301-en
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2.9.5 Extrapolation of the Engine Power with Turbodiesel Engines

o 05

1 DIN 70020 v Ka=_013 4TIKIg

p[mbaﬂ ¢ 293+
2, 07 . N115€)fm
1 EEC80/1269 v Ka=om 20 & 4TG0
2 [mbaj? ¢298+ 0
22 900 87 ATIK|G7°8
1 1SO 1585 v Ka = g & -8 0
2 [mbaj? 298+ 0
2, 07 J—Bf)fm
 SAE J1349 Y Ka =988 00 8 & Mg o
2 [mba]? ¢ 298+ 0
2, 07 . J—Bf)fm
1 JIS D1001 Y Ka=com 20 & 4TG0
2 [mbaj? ¢298+ 0

with

fm Engine factor (Standard = 0.3)

The extrapolation formula for Turbodiesel engines in the ISO 1585 only applies to air cooled
charge-air coolers. The following equation applies to water cooled charge-air coolers:

fm

. 2o ~0,7 0,7 A
q 1SO1585 Y 28 990 § @"T[K]G’ 9
(water cooled) Ka= g%[m baﬂg ¢ 298 2 0
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2.9.6

Calculate Engine Factor fm

In most cases fm = 0.3 applies but this value can be changed.
The following equations are used:

Engine factor fm based on ISO 1585:

37,2¢%¢65 fm= 0,036%— 114
9.372 fm=0,2

r

9,65 fm=12

r

Engine factor fm based on EWG 80/1269, SAE J1349 and JIS D1001:

20¢9¢65 fm=00363- 114
r r

9<40 fm=0,3

;

9,65 fm=12

r

Pressure behavior of the supercharging:

P

r=—-
I:)E

Specific fuel consumption based on SAE J1349:

4-Takt Motoren

2-Takt Motoren

q=120000—"_
D O

4=60000—_
D (n

with

= =4 4 4 -4 -4 -—a -2

fm

pL
Pe

Engine factor

Pressure behavior of the supercharging
Specific fuel consumption based on SAE J1349
Absolute boost pressure

Absolute pressure in front of the compressor
Fuel flow (mg/s)

Cubic capacity volume

Engine RPM

BA052301-en
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2.9.7

Extrapolation of Drag Power by 2nd Coast Down Trial

A traction is loaded with the second coast down trial so that there is a shorter coast down time.
An inference about the vehicle mass can be made from the various decelerations and the exact
drag power determined.

The traction loaded for the coast down trial 2 is calculated from the following equation:
P

wheel _max

F =
V(Wlth F\)Nheel_max)

Factor

The factor normally has a value of 650.
The following regularities apply:

Fry +F
1') m = Rot 1
al
Fry +F
2.) m = Rot 2
a2
Fi: Traction F, with coast down trial 1 by residual magnetization
F,: Traction F, with coast down trial 2
aj: Acceleration with coast down trial 1
a,: Acceleration with coast down trial 2
Frot- Force of the rotating mass
_FRa-Fa,
rot — ~—
a -8
Foy +F
MRot = Rot 1
al

With the continuous power measurement, an additional error is made during high acceleration if
the set mass deviates from the actual mass. The measurement power is projected from the
determined mass. The result is now the same as if the trial had been driven with this mass.

If an amount for the engine (which was not considered at coast down) is added to the mass
determined with the help of the coast down trial 2, then the true wheel power can be projected.
Assuming the proper setting, the wheel power agrees with the discrete measured power
assuming the proper setting.

Puwheel (projected) = Puwheel (measured) - a - v - (mot + rnengine - mdefault)

Nominal speed of the dyno

a=
Ramp p climbing time 3.6

The share of the engine is entered in percentage of the rotating vehicle mass.

40
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2938

4 Wheel Drive Operation

Traction Regulation

The traction target value is divided in the front and rear as a function of the support roller RPM.

n

\2

nSt—v + nSt-h

Fx, =—3  {Fx

nSt-v + r]St-h

n
FXh - St-h

@x

with

Fx, Traction front

Fx» Traction rear

Nstv Support roller RPM front
Nsth Support roller RPM rear

= =4 4 4

Fx Traction total

RPM Regulation

The variable (control of the eddy current brake) is divided between the front and rear axle. This

happens again as a function of the support roller RPM.

n

nSt-v + nSt—h

— St-v
yv -

&

nSt-h

Yn =

nSt—v + nSt—h

&

with
1 y. Variable front
1 yn Variable rear
T nsw Support roller RPM front
T nsw Support roller RPM rear
1 y Variable total

Road Load Simulation

The traction target value which is calculated from the individual R oad Loads, is divided between

the front and rear axle as with the normal traction regulation.

BA052301-en
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3 Jotubmmbuj po

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.

3.21 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:

P. 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+P,+P3+ Py

P1 : Is converted to heat by the air cooled eddy current brake and normally emitted into the test room.

Ps : This energy is suctioned out with the exhaust suction system and does not contribute to heat volume in the test
room.

Generally speaking the enginepower to be measured is known. If this is specified with 1, the
following factors are given:

P1 Engine power 1

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

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

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

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

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

Heat burden on the room

This means that the energy quantity of the engine power multiplied by 2 is the volume of heat
energy in the test room.
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Example 2 P, Heat flow surface engnine block 0,8x100 = 80 kw
Ps; Coolant heat flow 0,7x100 = 70kwW
P4 Heat flow vehicle exhaust system 0,5x100 = 50kWwW

Heat burden on the room =200 kW

9 Time period
An LPS 3000 performance test takes, on the average:
CAR 1.5 minutes
TRUCK 3 p 4 minutes

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

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

MAHA Experiences

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

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

- Air power > 25 000m?3/h
- Flow speed > 90 km/h
- Securing of under body flow (catalytic converter)

65 km/h S0 km'h

BA052301-en
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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=Vhxnx0.0363 x1.2

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

1.2 = fresh air share of 20 %

Experimental values based on BGBIA / ASA-recommendations *:

Car workshop Car workshop Truck workshop Truck workshop
Service/Repair Test room + AU Service/Repair Test room + Emission
test
350A450 m3/h 700A1200 m3/h 700A1200 m3¥/h 1700A2800 m3/h
Hose A Hose A Hose A Hose A
100 mm 150 mm 125 p 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 explosi ve
mixture may be created based (see ZH 1/454 vehicle maintenance guideline).

Example for calculation based on the equation V=V, xn x0.0363 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 =3.0x3000 x 0.0363 x 1.2

V =12.0 x 1500 x 0. 0363 x 1.2

V = 392.04 m3h

V = 784.08 m3h

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

Example for calulation at dynamometers V; =V X (t in °C:273 Kelvin) xI
| = Supply degree of 0.85 (without Turbocharger) Aapprox. 1.9 (depending on engine and

manufacturer)
Example 1 Example 2
Cardyno, Truck dyno,

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

l =1.0

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

| =1.5

44
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Example 1 Example 2

Vi =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 x 1.5

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

3.2.3 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 mz2.
The air must be renewed 5 to 8 times per hour in rooms over 100 m2.
An air throughput of approx. 5000 m3/h is required for a surface area of 100 m2,

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

4 Usbot!lmp@Edwp s bhf

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. Al-
ways 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, pfotected from direct sunlight, at a low humidity and with
temperatures between 0...40 °C) 4 3 A 2F). Bo 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.

5 Jotubmmbuj po! boe! Jojuj bm! Pqgf sb

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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6.1

Tpguxbsf

System Requirements

OS.oiiee e Win XP with SP 3; Win Vista (32 Bit) with SP 2, for ES v7.00.015 ohigher;
................................................................... Win 7 (32/64 Bit) with SP1, for ES v7.20.010 orhigher
CPU . e > 2 GHz; recommended: Intel or similar AMD products
HDD ottt 10 GB free memory space
Graphics card......cccccevveveeeeeiiiiiiiiieens Resolution 1280 x 1024 with 24 bit color depth (True Color)

DIIVES .ttt DVD-ROM (internal/external)
101 (<] = Vol <Y 4 free USB interfaces

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

= =4 A -2

PC speciality stores offer a wide range of USBt0-RS232 adapters. There is, however, no
standard 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
products.

1 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 LONUSB card (VZ 912033)
is needed for the connection to the test lane.

6.2

Starting the Setup

1 Insertthe CDin the
disk drive.

www.maha.de

L - | 1 i
Premium Workshop Equipment

Y Installation start s

automati cally. Software Doku Tools

If not, start Adobe Reader Deutsch
Autorun.exe or \ Adobe Reader Englisch
EUROSYSTEM

Setup.exe

from the CD.

2 To start the setup
click the equipment
type being used.

Durchsuche CD
MAHA im Internet

Beenden

Hotline +49 (0)180 56242

Testing & Safety Technology -60
Lifting Technology -80
Dyno, Emission, Service -80

MAHA GmbH & Co. KG
Fon:  +49 (0)8374 585-0
Internet: http.//www.maha.de
E-Mail: maha@maha.de

46
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6.3 Selecting the Setup Language

= 3 = - .- e =
InstaliShield Wizarg on _ el 1'

Wahlen Sie eine Setup-Sprache aus

Wahlen Sie die Sprache fur die Installation aus der unten
aufgefiihrten Auswahl aus.

Deutsch
1 Choose a setup Englisch

language.
German and
English are
available.

2 Confirm with
<Next>.

InstallShield

< Zuriick [ Weiter > ] [Abbrechen ]

Willkommen bei InstallShield Wizard

InstallShield(R) Wizard installiert auf [hrem
Computer. Klicken Sie auf "Weiter', um fortzufahren.

Y The InstallShield
Wizard appears.

3 Confirm with
<Next>.

< Zuriick [ Weiter > J [Abbrechen]
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6.4 Selecting the Destination Folder

Zielpfad wahlen

Ordner auswahlen, in dem die Dateien installiert werden sollen.

Geben Sie das Verzeichnis an, in das das Programm installiert werden soll. Sie konnen einen
neuen Ordnernamen eingeben oder auf 'Durchsuchen’ klicken, um ein neues

1 Choose the default Zielverzeichnis zu suchen.
destination folder
or click <Browse> AMBHAY
to select a different

folder.

2 Confirm with
<Next>.

< Zuriick ][ Weiter > ] [Abbrechen

6.5 Selecting the SQL Server

Fiir den Betrieb diese Programmes ist ein SOL-Server notig. Bitte
geben Sie nachfolgend die dafiir bendtigten Informationen an.

() Der SOL-Server soll auf diesem Computer installiert werden.
[Default fiir die meisten Installationen)

1 Selectthe SQL (2.B. bei Updates)

Server. () Der SOL-Server ist im Netztwerk installiert.
2 Confirm with [2.B. wenn auch andere Programme einen SOL-Server
<Next>. Bitte geben Sie den Namen des SOL-Servers an.

(local)

Weiter > ] [berechen
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6.6 Selecting the Dyno Type

Prufstandstyp wahlen

1 Choose the dyno
type.

2 Confirm with
<Next>.

6.7 Selecting Features

Features wahlen
Die zu installierenden Features auswahlen.

[ Weiter> ] [.ﬁbbrechen

\Wahlen Sie die Features, die Sie installieren machten, und ldschen Sie die Features, die Sie

nicht installieren mochten.

1 Mark the check- ; v Programmdtelen
.- [v| Dokumentation
boxes of the

features you want
to install .

2 Confirm with
<Next>.

Beschreibung

177,59 MB des erforderlichen Speicherplatzes auf dem C-Laufwerk
38418,70 MB des verfuigbaren Speicherplatzes auf dem C-Laufwerk

< Zuriick ][ Weiter > ] [Abbrechen
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Installi ng Drivers

@GY% Diese Software ist Gber einen Hardlock (Dongle) geschiitzt? Damit
1 Install the required ‘@Y Windows den Hardlock erkennen kann, missen Hardlock-Treiber
drivers Dateien kopiert werden. Soll dieses Programm jetzt gestartet werden?

Finishing the Setup

InstallShield Wizard abgeschlossen

InstallShield Wizard hat erfolareich installiert. Der
. . . Computer muss neu gestartet werden, bevor das installierte
U When this window Programm verwendet werden kann.

appears, the instal-
lation has been
successfully

@ ia, Computer jetzt neu starten.:

completed.
1 Click <Anish>to () Nein, Computer wird spater neu gestartet.
exit the Install-
Shield Wizard. Nehmen Sie alle Disketten aus den Laufwerken, und klicken

Sie anschliefend auf 'Fertig stellen’, um das Setup
abzuschliefen.

< Zuriick Fertig stellen Abbr
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6.10 Additional Settings under Windows 7 or higher

Huksamobui S-ch:rt“\,:l:'l':chmh
5 www.maha.de
After inserting the Premium Workshop Equipment
EUROSYSTEM CD Software Doku Tools :
AutoRun"is started.
. Adobe Reader Deutsch f
Use this program to Adobe Reader Englisch !
install your version of |
EURCBYSTEM
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

%! User Account Contre ==

Do you want to allow the following program from an

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

Confirm with "YesdZz/

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

() Show details

Change when these notifications appear

Do the software installation as described above, starting with st ep "Selecting the Setup
Language".
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oo
- Lo« MAHA » - EUROSYSTEM durchsuchen P

After the installation
process has been
successfully comple-
ted, assign the user
rights for the W Benutzer
directory. o
To do this, open the ~Si
installation directory ,
usually located at:
C\Programs\MAHA\ . i”ie' .
[Equipment type], then b
right-click the folder.

In the object menu,
select "Propertiesdz2).)

Organisieren » = Offnen

. Computer
& Lokaler Datentrager (C:)

./ Programme
./ Programme (x86)

. Common Files
K

I;IJ Dateiordner

Allgemein I Freigabe | Sicherhet |Vorgéngenrersionen IMpassen|

In Bibliothek aufnehmen «

Anderungsdatumn:

Objektname:  C:\Program Files {cB86\MAHAN

Gruppen- oder Benutzemamen:
I B2 SYSTEM
82, Administratoren (MAHA-PC\Administratoren)

@2 Do IMALIA D% D danel
4 I

Klicken Sie auf "Bearbeiten”, um die
Berechtigungen zu andem.
Berechtigungen fir
"ERSTELLER-BESITZER"
Vollzugriff il
Andem

Lesen, Ausfiihren
Ordnerinhalt anzeigen
Lesen

Schreiben i

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

Zulassen  Verweigem

m

Erveitert

Weitere Informationen uber Zugriffssteuenung und Berechtigungen

Freigeben fir v » =~ 0 @
=

Name Anderungsdatumn Typ

-

|| ki 25 01 AN A4.57 Nateiord
Offnen

In neuem Fenster 6ffnen

Freigeben far
Vorgdngerversionen wiederherstellen

In Bibliothek aufnehmen
Senden an

Ausschneiden

Kopieren

Verknipfung erstellen

Laschen
Umbenennen @
Eigenschaften

Sicherheit

Objektname:

C:M\Program Files gcB6)\MAHA"

Gruppen- oder Benutzemamen:
Rﬂ ERSTELLER-BESITZER
B2, 5YSTEM
R?,Administmtoren (MAHA-PC\Adminig «foren)
£2, Benutzer (MAHA-PC'\Benutzer)
52 Trustedinstaller

’HinzL.rFLigen..J_LEnh‘emen ]

L3 o
a erweigem

Berechtigungen fur "Benutzer” Zul

Vollzugrift
Andem
Lesen, Ausfihren

Ordnerinhalt anzeigen

Lesen

| »

ooooo

-

Weitere Informationen uber Zugriffssteuenung und Berechtigungen

[ 0K ] [ Abbrechen ] Obemehmen

[ ok || Abbrechen | [ Ubemehmen |

\ =

In this dialog window, click tab "Sf d v s jndi z Now the user rights can be assigned.

then button "EditdZB))

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

Confirm the assignment with # P LTth& new permissions will now be applied.
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7 Qsf gbsbujpot! gps! Uftuj oh
7.1 Switch on the Dyno
1 Switch on the main switch at the communication desk.
2 Turn the Operating mode switch to position 2 "Setup".
3 Push the Control ON button.
® . - .
l See also section "Description / Controls and Indicators".
7.2 Drive onto Dyno

Risk of injury by flying particles!

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

1 Wear protective glasses.

Before driving onto the dynamometer perform a visual check:
Leakage (fuel, oil, water, exhaust), drive train.

1 Activate the lifting bar and rais e it with the cursor keys using the function key F3 of the
keyboard or remote control.
Y The lifting bar moves up and the dyno roller are blocked.

2 Drive on to the lifting bar with the driven axle of the test vehicle, the dyno driving direction.
Drive the vehicle slowly and straight onto the dyno and position the vehicle in the center.

3 Activate the lifting bar using the function key F3 of the keyboard or the remote control and
lower it using the cursor keys.
Y The lifting bar lowers and the dyno rollers are free again.

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

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

7.3 Set Wheelbase (only 4WD Dynos)
The wheelbase of the respective test vehicle can be set by moving the front axle of the dyno
spmmf st/ ! Uiflezop!spmmfs!t!sfbs!bymf!bsf!gjyfel!
&

1

The wheelbase setting is only possible using the remote control!

BA052301-en
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If the vehicle is already on the dyno, theemergency brake must be released and the gear
uncoupled, before beginning with the wheelbase setting!

7.4

Fix Vehicle

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

f
f

= =4 A -

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

Fix the test vehicle before each test at the rear and front onto the dyno 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 andthat
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 personnelshall install the vehicle fixing.

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

Di fdl!uif!psefsmz!dpoejujpo!boel!tvjubcmf!s
vehicle fixing procedure (e.g. towing hooks, trailer coupling, towing attachment)!

Fasten the chains and straps to suitable points at the vehicle chassis or suspension.

If using tightening straps for anchoring 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'!

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.
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7.4.1

Fix Car/Truck

1 Attach the tightening straps to the vehicle towing loops.

The anchoring must be tight, but should not pull down the vehicle.

If using tightening straps for anchoring 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.

Hot exhaust from the exhaust pipe can damage the tightening straps. Maintain the proper
distance!

Car

Front drive
If the vehicle is front-driven, the vehicle must be secured in the front and the back T
against lateral swing!!!

Rear drive T
If the venhicle is rear driven, itmust be fixed in the rear.

4 wheel drive T

4 wheel drive vehicles must be fixed front and rear!

Truck

Trucks must always be fixed on the rear axle. T
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7.4.2

Fix Motor cycle

1

a)
b)

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 footres ts 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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7.5

Attach Weight Simulator (Optional)

Only trained personnel shall attach the straps. Improper placement of the straps can lead to
damage on the axle and/or other parts.

7.6

1 Pull the tension straps through the loops on the hydraulic cylinders.

2 Then place the straps around the vehicle axle and pull moderately tight by moving the handle
up and down.

3 Check the straps for proper placement.

4 To pull down, press the appropriate keys on the remote control (see section "Description/
Remote Control").

5 The desired pressure can be set using the screw on the
manometer.
Depending on the type of vehicle, the recommended range
is between 15 and 30 bar. The maximum working
pressure is 40 bar.

6 After completion of the performance test , raise the weight
simulator by using the keys as well as resetting the
pressure to 0 bar.

7 After the hydraulic pump has switched off, the straps can be removed.

Connect the RPM Sensor

1 Connect the RPM sensor in the enginecompartment . The procedure depends upon the type
of sensor. Please pay attention to the detailed description of the various RPM sensors in
section "Description / Interface Box".

Set the RPMsensor using the selection list in window "RPM Sensor" in the menu "RPM
Settings".

2 Connect the RPM sensor to the interface box.

Other data sensors which may be needed during the test should be connected according to
the interface assignment plan for the interface box. Connect all needed sensors to the
vehicle.

Use the menu "RPMSettings" to check whether all connected measurement sensors are
functioning correctly.

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

7.7

Connect Oil Temperature Probe

1 Remove the oil dipstick from the engine.

2 Adjust the length of the oil temperature probe to the length of the original dip stick by using
the cone plug.

Risk of damage!
Incorrect length adjustment of the oil temperature probe can lead to engine damage!

3 Replace the oil dipstick with the oil temperature probe. Close the opening with the cone plug.

BA052301-en
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7.8 Attach Exhaust Suction System

Danger of poisoning by exhaust gases in the test room!
1 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.

7.9 Position Cooling Air Fan

1 Positionthecoolingbj s! gbo! j o! gs padiatbrpg! ui f! wfi jdmf! t!

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 damage!
Cables and tightening straps can get between tires and rollers due to the air flow.

7.10 Bring the Vehicle up to Operating Temperature

This can be done using the load simulation, e.g. with a constant traction (see section "Load
Simulation").

7.11 Vehicle Ready for Testing

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

Risk of hearing damage due to high noise level!

1 Use ear protection which is approved for up to 120 dB(A).
ﬁ Noise levels of over 100 dB(A) are possible during vehicle testing.
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8.1

Qsphsbn! Tusvduvsf

General Information

The program is menu-oriented. Data or instructions can be entered via the PC keyboard.The
remote control is used for the setup operation, for e.g. wheelbase setting, starting and stopping
of the pre-selected driving cycle.

The main menu is divided into several sub-menus which can be selected as follows:
1 Wheel mouse: with mouse click
1 Keyboard: Select with the Cursor keys and open with the <ENTER> key.

During the program procedure follow the instructions in the status line .

The following is described in the instructions:
1 Program structure
i Starting the program
9 Operation and explanation of the main screen and button strip
1 End program / Switch off dyno

BA052301-en
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8.2 Tree Model

Measurements

Load Simulation

Const. Traction
Const. Speed

|
[
[ Const. Engine RPM
[ Standstill

|
|
Driving Simulation |
|
|

Measure Engine Power

PR [t

Continuous measurement |

rDiscrete measurement J

| Display last measurement |

Flexibility Measurement

H Speedometer Check

Diagnostic / Service

- Test Stand Status

Drivers Aid Device
Management
(Optional)

Database Management

Settings
Database
: Selection
S [renereeeeeeet
’7 Power curves |
[ Time diagram |
| Vehicle data |
T

| Last simulation profile |
[ DrivingI cycle data |

Vehicle Data

RPM Settings

Special Settings

Load Adaption (Optional),

L Lug Down Test (Optional)

Type of Test Stand
Test variable :
....... e [ TRUCK |
[ Vehicle speed |
Mileage counter .
l ¢ l Units
I
[ Sl units |
[ Power in PS (otherwise SI) |
| American units |
[ SAE J2264 |
[ British units |
Language
Device / Interfaces
{7 Selection
_____________ [

Service Menu

[ — OBD Settings

[ Emission tester |

[ Opacimeter |

| Use OBD intake air temperature |

I Use OBD refrigerant temperature |
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8.3

Screen Design

Generally the screen is divided up into the following areas:

U TR - 57 e

Measurements | Settings ‘ Diagnosis / Service
Load simulation | Database | | Dyno status |
Measure engine power | Vehicie data | Test driving cycie |
Acceleration measurement | RPM settings | Database agmin | .
Speedometer check | Special settings I Service menu ‘ = M ain SC reen
Road load determinaton | Units |
LUG-Down Test | Language |

= "IIMEEE - -sutonBar

8.3.1 Status Line
The user is constantly being informed about the current status of the program in the status bar
guiding the user through the program and providing information about the proper keys to use.
Further, fault and error messages are shown.
In the status 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.

@

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

Symbols in the Status line

SYMBOL | DESCRIPTION

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)

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

Communication status to OBD (red: communication error
green: communication OK)
See paragraph"OBDSetting" in Chapter "Settings".

<
&
k2
fol
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SYMBOL | DESCRIPTION
T Dyno is set for Cars (green).

Dyno is set for Trucks (green).

Dyno is set for Motorcycles (green).

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

F3

Activate lifting bar
After activation, the lifting bar can be raised/lowered using the cursor keys.

(red: lifting bar up
green: lifting bar down
yellow: lifting bar moves up or down)

F4

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

HA

Drive mode: Rear drive

F4

4x4

Drive mode: 4 wheel drive
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8.3.2

Main Screen

Here menuitems can be selected or measurement variables displayed.

Grey shadedboxes are not available for selection.

To select a menu item from the main screen, either
1 mark it using the cursor keys / the tab key and confirm with <ENTER>, or
1 open itusing a left mouse click.

8.3.3 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 menuitems as they appear.
@

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

Example
Target F5 F6| Drivin F7
valge +/- Start cycle g

A+B  SWITCH OVERButton
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 <Ry => 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 orthe <F12> key to start a printout.

E ESCAPEButton
Use this button or the <Esc> key to exit the active screen.

BA052301-en
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8.4

Starting the Program

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

Windows is started after the PC is booted. Depending onthe 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.

8.5

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

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

A After a few seconds the main menu appears.

End Program / Switch off Dyno

F8 CONTINUE

F7 UPDATE

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>.

1
2
3 Quit Windows and shut down the computer properly.
4 Turn off the main switch at the communication desk.
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9 Nf btvsfnfout

9.1 Load Simulation

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

1 Const. traction 1 Const. Engine RPM
9 Const. speed i Standstill
1 Road load simulation

911 Identical Functions

Button Description

LEVEL1
Talrget+/ F5]f The target value can be changed and confirmed during the
vaiue +/- measurement.
Target Change the value with the +/- keys or with the remote control scroll
value OK FS key. If the desired value is set, it is confirmed with the <F5> key.
Start F6

9 The graphic recording of the measurement is started or stopped.
Stop F6

Driving cycle F7]|9 A driving cycle from the database can be selected.

Evaluate F8| 1 The measurement evaluation is displayed.

LEVEL2

Store F5|1 The measurement is stored.

Reset F6| 9 The graphic recording of the measurement is reset to zero.
Profil e F7|9 A display profile can be selected from the database.

Reset travel . .
F8| 1 The travel distance measurement is reset to zero.

distance

LEVEL3

Enter target 9 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 CELE>
A The following screen appears:

2 Use the button <F8 LOAD>

A The selection screen appears.

3 Select the desired driving cycle with the
cursor key or the mouse and load this with
<OPEN>.

4 Start the driving cycle with the button <F6
START>.

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

A In the enlarged cut out of the total
diagram (right) a green point represents the
current 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.

Driving cycle F7

i < Driving-Cycle R e
-
—

§ 0 15 20 25 30 35 40 45 S0 55 60 65

v [mph)

HIGHWAY

a Myl 9 | Il
Suchen in: |@ Cycles j gl
Ecel504.coc
Fip74aut.cyc
Ftp75haut.cyc
ﬂ Highmay.cyc
Hotjap. cyc
D ateiname: | Ofren I
Dateityp: IE-”CIE j Abbrechen |

BN

g e Driving-Cycle 4‘
e . ] Test-Status; OK

Normal mode

4 45 50 55 60 6
v [mph)

“/H . O]

HIGHWAY

" -

| Reset

The driving cycle can be terminated with the button <F7 STOP>

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>.
A The following screen appears:

& LPs 3000 Pkw 0 ] 3
F2 F4
Last-Simulationskurve auswerten o0 &
4 00, 00|
Verbrauch Ve oo
[U/mln] [kW] [¥100km] frrme] i) MeBwerte:
00O [=Rel=]
883 i S55 |t E=RIES
coo (==l n 23 U/min
p - B5Skw
] gum  Verbrauch 000 1400km
222 ®29 | Verbrauch 200 i
Ve 00 mms
W WO O W W
[ef=N=1 [=Sel=]
[=R=%-] NS S
oo oo
B [Drehzahl |
<< o < B [Leistung ]
888 288
=55 SS M [[00km El
M |m |
g § g e g8 M [Einspritzmenge |
DEE SS M [Kraftstoff- Temperatu |

0,000
0,000
0,000

- 100
0,000
0,000

20

tis]
F5 ; E7 F8 .

Cursor aus speichern Einheiten L ST

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.

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

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

O O s ) O (O 0 o O O
0 1000 2000 3000 4000 5000 6000 7000 8000

n [Wmin]
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Zoom function

1 Press and hold left hand mouse key.
2 Frame the desired cutout in the diagram. .
3 Release the left hand mouse key. TS e
. . il - ciep
A The diagram cutout will be enlarged by a 2 S TS
. . | km/h
maximum factor of 5. , ;
8 vei 49807 uimin
4 Use the <F6 ZOOM OUT> key to reduce the o
original picture size again step by step. ¢ e e
Umgebungswerte:
‘ngm 246 c
g o 253] ¢
s 552 %
Pue 9445 | nPa
= RN I o w oo R 1 T Powrgt 20.2 | nPa

Cursor function

cursor.

1 Press the button <F5 CURSOR>. CIED T
The cursor is blended in. D &‘@iﬁlﬂ

2 Press and hold left hand mouse key. : T Mejum%a%es
Move the cursor to the desired diagram 2 ' Pt 5415
point. B e o
A The measurement values are shown in F ' \
the right phand column. o

4 Use the <F5 CURSOR OFF> to blend out the = |

Insert comment

1 Press the right hand mouse key.

A window opens.
Enter comment.
Confirm with <RETURN> .

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

Delete comment

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

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

06.06.2003 11:24

N E= .

F§ F6| Kurven- F1 F8
wiederholen  x-Achse =v ‘Agswghl ‘TNormierung

I
4000

I |
[ 1000 2000 3000 5000

nlpm)

cursor o S O NN ) I N | 0 |

[Citrsaocomen s
S ““‘ﬂy Leistungs-Messung beendet ‘
‘§' -5 PNom® | 530.7|ps

| PMot | 4833|ps

§ PRad  _ PS

gt P-Schiepp _ PS
Uimin

\ km/h

8 | Uimin
K
8§ =00 I
Umgebungswerte:
T 2456] c
g T 255] ¢
[ Hua 652 %
P 9445 | hPa
Bocet 20.2 | hPa

oliiiily
] 1000

8000
o 06.06.2003 11:24

nfum
‘wiederholen“”x—kchse =v FG‘ ﬂrsvvl?gﬁ nj Normierung £ i .] .E]

2000 6000 7000

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>.
A The following screen appears:

Input the vehicle data and information in
the entry boxes.

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

Input Information :,FSI ._.I

[Peugeot 406 mD1|

Vehicle type:

License plate:

Inspector:

‘Comments:

el [ 1 [ o

The inserted comments are also stored in the database.

Print

1

Use the button <PRINT> or key <F12>.
A 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
measurement data can be selected. Enter
the increment.

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

<<, >>: Select all

<, >: Select individual

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

(=
& ‘ @J Input information for the print out
Vehicle type: Peugeot 406 HDT |
License plate: -
Inspector: |
Comment: I
\
\
T
\
Value table: Increments: 100 rpm
Measurement data: Possible seleciion Selection
B i
P-wheel
o { |p-sngine
B o
M-Horn
E
=
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9.1.2 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

9 the model and size of the test vehicle
1 and on the desired inclination angle.

A steady incline (sloping surface) is simulated in this mode. It can be used, for example, to run
the engine of the test vehicle up to operating temperature. The higher the value entered for the
traction the larger the angle of inclination a. The simulated slope can be driven in any gear or
speed. The eddy current brake effectiveness remains constant at all speeds.

1
2

Position the vehicle on the dyno and fix it.

Call up the menu LOAD SIMULATIONand
then the menu point CONSTANT TRACTION

Y The following screen appears:

Enter the target value of the traction F-
Target using the digit keys.

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

Start the measurement.

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

@LPs J000 [

NEEN  Eotorsimulaton parameter [

Measurements . :
Simulation Parameter

Const, traction
o Ftarget N
Driving simulation

Const. engine RPM
Standstill

[ [ [ E=wah[ [ [ ] N

MSIX]

F-Sol IN]

amnmn
cuuuy

oo

5 5 G ‘ [
Sollwert +/- | Start Fahzykius | i, ™

® With 4-wheel drive vehicles the traction target value is divided between front and rear
1 (depending on the vehicle-specific distribution of forces).
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Example

Calculation of the traction F

Calculation of the climbing power P s

with v = km/h and the following values:

1 Vehicle weight m =

1 Angle of inclination a =

1 Speed v =

71 Accelerationdueto ¢ =
gravity

the result is:

1 =2302N and

Fs = m Ag Asin a

P« = m Ag Asin a Av / 3600

1500 kg
9°

100 km/h
9,81 m/s?

Pst = 64 kW = 89 PS
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9.1.3 Constant Speed

With the operating mode Constant Speedthe dyno is regulated in such a way that the driving
speed remains constant independent from the traction (from low to full throttle) created by the
vehicle, i.e. only the the speed which was preset can be driven. Only the eddy current brake
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 SIMULATIONand P TP ——m—— L
. | v Enter simulation parameter .

then the menu point CONSTANT SPEED

A The following screen appears: Measurements Simulation P

3 Enter the target value of the speed v-target —_
into the entry boxvia the digit keys. e viorge XTI o

_Dring simation |
4 Use the button <F8 CONTINUE>. —
A The measurement screen appears.

‘Standstill

e [ [ | I

@
1 The entered speed must be higher than 7 km/h.

[Tlepssooomw mE X |
5 Start the measurement. EW Kenstate Zugkrat ‘

6 Use the button <F6> to start orstop the Fsam
graphic recording of the measurement. 20800

¥ [km/h] n (U/min] Torsauma ['C]

a (s P [WPa] I Tal'C)
F

v n
k] {Uimin] ™

| 4

10000 I

va
< AHEEE

_ [

F5 F6 3] [ [
SRR T |
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9.14 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 dr iving cycles from 0 km/h to max. 120 km/h and ac-
celerations in the range of 1 m/s?2.

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

eters.

With deceleration, that is coastdown, only the mechanically existing inertiaof ca.36 1 A4 11! | h!
(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
711A811! 1 h!'gfs!bymf!evflup!fyjtujoh!esj.wft!boe! bc
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
accuracy of the load is increased significantly.

Influence of Various Factors

The simulation on the roller set is mainly influenced by the factors roll ing and flexing resistance.
On/in a roller set these can be very different as opposed to the road depending on roller diame-
ter 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
total resistance on the road. Vehicle weight and tire pressure also play a role. These losses
cannot be compensated without e lectric 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 al-
ready 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 adaptio n under the above-
named limits. However, these do not correspond with the industrial standards of emission dy-
namometers.

Simulation Model

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

_ Koeff A Koeff B Koeff CQ&? Koeff D@"PP

F v z + v v +(Masse m,..) % +(Massed) Gina)
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
\% Roller speed
dv/dt Roller acceleration
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g Gravitational acceleration
a Gradient angle (°)

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

1 Position the vehicle on the dyno and fix it.

P IEY  Simuations-Parameter eingeben I

and then menu item DRIVING

alcix

Parameter I

SIMULATION. ‘ Messungen ‘ Siatons T
A The following screen appears: :
. Konst. Zugkraft
3 Enter the parameters using the [ MotorSinamessen " Konst. Gescindgket
. B
number keys or, if avallable, load Tt e MZ;":?M* ————
them from the database using <F6  HEEESE———— ..
- WwobmaTe e
DATABASE-. prifsteiigben Y
. Letzte Messung anzeigen
4 Use button <F8 CONTINUE.

Kooff. A [N kW

Koeff. B -, | KW
Koeff.C i\
Koeff.D [ 0,000] kW
Bp.D | 7,0

Masse [ ———— .-l kg
Steigung | ———,-| %

Geblsse [Ewops W

R o~ I N .-

[Curssosonow

5 Start the measurement.

A The measurement screen appears. E\E Fafirwiderstands-Sinuiation
‘:omAi i =

6 Use switch button <F6>to start or stop the e

Koeff. D

graphic recording of the measurement. Fro

LJOES

0 F5
Sollwert +-  Start

® When testing with electric motors,b d d f mf s b u j.2pnés® dreppgskitdieAvith a non-driven

l axle. This corresponds with a mass of ca. 700 kg per axle.
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9.1.5

Constant Engine RPM

Notes on adjusting the engine rpm via the light barrier

When making adjustments in the lower rpm range (drive shaft rpm < 800), we recommend using
two reflectors in order to double the number of impulses generated.

When doing so, please remember the following:

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

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

With the operating mode Constant Engine RPMhe 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.
2 Call up the menu LOAD SIMULATIONand
| BN et simuiaton parametsr |98
then the menu item CONSTANT ENGINE M
R P M Measurements Simulation o e
A The following screen appears: ' —} o
| Loadsimuation | raction —_—
3 Enter the target value of the engine RPM | Messure engine pover | mi riergel REEEIN o
n-target via the digit keys. = Driving simulation
Const, engine RPM
4 Use the button<F8 CONTINUE>. | —
; AT
A The following screen appears
conince [ [N O |
O =18
o Startihe measurement P Konstantc Moiowiohaanl |
6 Use the button <F6> to start or stop the sl Uiy = > e |
graphic recording of the measurement. \ ‘
v [kmm]
ams]
somenst Fsan “racos "I . 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
Ui flwfijdmflt!fohjof!gpxfs!jt!lnfbtvsfel vpoiftoh! ui jt
the following selection appears. Select the individual menu points using the cursor keys or the
mouse. The menu points are explained below.
1 Continuous measurement
9 Discrete measurement
9 Display last measurement
9.21 Display Last Measurement
If the last conducted measurement is not store d 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.
L

Only active with continuous and discrete measurements!
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9.2.2 Continuous Measurement

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

calculated according to DIN 70020, EWG 80/1269, 1SO 1585, SAE J1349 or JIS D1001 ECE, DIN,

EWG or ISO (Optional), depending on which setting has been selected in category "Power
DpssfdujpolLy!Uifl!ldvswft!gps! xiffm-1esbhlylfaire! f ohj c
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 iten©RTINUOUSMEASUREMENT.
A The following screen appears:

=lolx
NEEd e IS
Motor-Typ: otto | | @ Diesel | | wankel |

Aufladung: |g Kein/mech.Lader | | & Turbo (ugekiint) | [@ Tubo wassergekaniy |
Getriebe: |® schaligetriebe | [® Automatix |
Schlupf: |® Kein Schiupf | | @ schiupf messen | |® Eingabe |

Antrieb: (@ Front-antrieb | | ® Heckantrieb | | ® Alrac-Antrieb |
Leistungs-Klasse: |® twokw | [@ 150w | [@ 200w | |@ osokw | [@ soow | @ sookw |

Leistungs-Korrektur:

Zusatz-Faktoren:

f, 0,30] Q,[%] Py [KW]

Grenziens. Vi (K] e [U/MIN] Tra: €]

Rotierende Masse: | ® Standard-Masse | | @ Masse ermitteln l ’ @ Eingabe |
Sonstiges: | ©® Haldex-Kupplung | ér/lalﬂsloffdichte

F6 F8
| O [ DD-D

3 Select the vehicle data or, if available, load these from the database with <F6 DATABASE>.
4 Use the button<F8 CONTINUE>.

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

RPM source

6 Use the button <F8 CONTINUE>. Bpacinater Bl
180 RPM sensor
180 I |
140
) Cyinder
100 6 cylinder |
. Measurement position
: [not necessary =l
2 Type of ignition
v |nat necessary =l

Work procedure

— i ﬂ

Qil temperature ['C]

Roun_* connse ][I (O |
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7 Accelerate the vehicle gently but = ="

. ‘\47 Fahrzeug beschleunigen
continuously up to the second to last gear. bjod |

As soon as the start speed is reached, the o=
analog display changes to green. s

8 Then accelerate to full throttle. Pay
attention during the shifting ph ase that the
vehicle is not accelerated past 50 km/h ‘
otherwise the test will begin before the test
gear has been reached.

9 Shortly before the max. RPM has been
reached disengage the clutch and release = :

the gas pedal.
gasp MM--DIIIIQ

150

100

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.

oursacoomw ] X

10 After a successful measurement the engine QHT‘!
power and torque are displayed (if an RPM £ A :

signal is available). - passzem ! paaE e

= e il
The engine power accrues from the wheel 1® ase{ w
power plus the drag power, which is :

. . . 8 boi 4380 Uimin
automatically determined after the clutchis | B ' 535 ki
disengaged. 8| i }m”:"f: 0

11 To evaluate the measurement, seesection / U:gjbgsewq:
“ldentical Functions" and section : N
"Performance curves'. o / e Coe

[ 1000 2000 3000 4000 5000 6000 7000
‘ 06.06.2003 11:24

5 F5 F6 Kurven-
wiederholen | x-Achse =v ‘Auswahl ‘Normnerung

Continuous Measurement with A utomatic Transmission and Converter Slip Measurement

1 Position the vehicle on the dyno and fix it.

2 Open menu MEASURE ENGINE POWER and then menu iten@RTINUOUS MEASUREMENT
3 Select the vehicle data, or, if available, load them from the database with <F6DATABASE>.

4 Use the button <F8 CONTINUE>.

For automatic transmissions with torque converter lock -up clutches a value of 0.0 % must be
entered if using manual entry.

5 Select the RPM source or the RPM sensor and the appropriate box.
6 Use the button <F8 CONTINUE>.

The driving trial makes no sense for automatic transmission vehicles without torque converter
lock-up clutches, because the engine RPM deviates due to the onverter slip.

Xi fol!bddf mf sbuj oh! gbz! buubDownljspobttiggered. if thia is the w f
case, the test must be cancelled and repeated.

7 Accelerate the vehicle in the test gear (next to last gear) until the max. RPM is reached.
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8 Slowly reduce the throttle once the max. RPM is reached until the message appears "Shift
gears and accelerate vehicle to XXX km/h. When this message appears, shift to the last gear
and accelerate to the target speed (the previously reached speed + 10%) .

9 Then switch to position N and release the throttle.
The message "Shift to position N" appears and shortly thereafter "Let vehicle coast down".
Let the vehicle coast down to start speed while in gear position N.

The test gear must always be the next to the last gear. The measurement starts after a preset
start speed has been exceeded, which is normally set at 50 km/h for Car dynos.

Converter slip measurement

10 Accelerate the vehicle in the test gear (next to last gear) again to the target speed.
The message line shows the message "Accelerate vehicle to XXX km/h ".

11 When the target speed has been reached, release the throttle and let the vehiclecoast down
to standstill in test gear (not neutral) .

12 After successful measurement, the engine power, wheel power, drag power and torque (if an
RPM signal is available) is shown.

13 To evaluate the measurement, see sections 'ldentical Functions" and "Performance curves'.

The converter slip appears only on the printout, not on the measurement screen.

bl @

If the vehicle shifts up at the end of the measurement, this section of the diagram will be
removed later. Instead, the software compares the ratio between engine rpm and speed.

BA052301-en
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9.2.3 Discrete Measurement
Notes on adjusting the engine rpm via the light barrier
When making adjustments in the lower rpm range (drive shaft rpm < 800), we recommend using
@ two reflectors in order to double the number of impulses generated.

When doing so, please remember the following:

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

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

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 speedsor RPM as well as thetest 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.

2 Call up the menu MEASURE ENGINE T e —— 1|
im|=™ Parameter for discrete power measurement [

POWER and then the menu point DISCRETE IR "2t for dicrete power mezsurement (SRR

MEASUREMENT OJ Measurement over RPM | @ Measurement via speed J

A The following screen appears:
Start speed [km/h]

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

l

| 100
boxes. o b . - ‘

|

End speed [km/h]

L

4 Use the button<F8 CONTINUE>. i
Additional hold time before start of measurement [s]
Reun connce [ [N O |
. . . ([ = sl
5 Select the vehicle data or, !f available, load ¢ = o Y - - O
these from the database with <F6 oy o ow [ o o v
DATABASE> ::’ e e .
i @  Schaltgetriebe | |9 Automatsc
6 Use the button <F8 CONTINUE>. i O | (ST SIEs
e @ Fronariien (8 HeokAnien R |
Lelshnge-idusss: o tomw | |9 msow | |9 20000 o 25000 o 3000w o sookw
o o e | EGNEN WESGE — s e
Zusatz-Fakdoren . o, P W] [
T Voo, BT [ 300)  ,, fun) 7500) Yo [G)
Rotierende Masse: @ StandardMasse @ Masse emitieln @ Eingabe
Sonstiges ® HaldexKuppuung W pcoied 760,0)

F8| F8
-~ oo~ [
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I —————————— 1
JJ - i’nu

RPM source

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

8 Use the button <F8 CONTINUE>. = s
180 RPM sensor
160 [ ||
140
120 T
100 [& cylinder =
o Measurement position
fl‘j ot necessary |
20 Type of ignition
0 [ot necessary =

Work procedure

| stroke =l
_—

Ol temperature ['C]

Reun coninve "] [N O

9 Accelerate slowly and consistently up to "i‘“’“m
start speed. s

Fahrzeug auf 50 km/h beschleunigen

10 Give full throttle when the Start speed is ' B
reached. ;i |
The dyno starts recording measurement loes /
data. The measurement should be done
without shifting in the next to last or last
gear.

150

100

ELW_J-- EEEE .

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

11 With the throttle fully depressed the first set measurement point is approached.
The eddy-current brake of the roller set maintains the vehicle or RPM speed about 5 sec. (i.e.
according to the 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
joejdbuft!lupluif!jotgfdups!uibuluif!dmvudi! dbol!

14 To evaluate the measurement, seesections = , —x
" . . " \ 4x4 Leistungs-Messung beendet ‘
Identical Functions" and "Performance :
curves". ! ] Pom | 30339 ps
‘ Y maa
‘w . ‘ P-Rad ig% PS
L J P-Schiepp | P!
s b 0] i
131, 1] kmi
El g i [ 12057 Umin
= - E 5756 kmh
o N
Umgebungswerte:
Tiicotes 23.1]%c
| g i EREREC
Hua [ 15.1]%
Pa 948.9] hPa
=) I i i I [ 4.3 nPa
0 500 1000 1500 2000
20.03.2003 9:25

F5 F6| K - F1 F8
wiederholen Hx—mhse=v ‘Aﬁswwegm ‘Normlerung 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 <1 > or <Return> key and then the
test can begin.
1 Position the vehicle on the dyno and fix it.
2 Ca” up the menu FLEXIBILITY
BN et simulation parametsr |98
MEASUREMENT.
A Following screen appears: Measurements Parameter
3 Enter the parameter in the boxes using the . B
. coe.a [ 0,000 kw
digit keys or I .
if available, load these from the database = g DL,
with the <F6 DATABASE> key. . -
e
4 Use the button<F8 CONTINUE>. sope [ 0%
Fan Euopa B
vstat [ 50,00 kmh
[ o...... /S SR (] O I |
@

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

5 Drive 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]

Measurement value overview |
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9.4 Speedometer Check
Vtfluijt!nfov!gpjou!lup!luftuluifl!wfijdmf!t!tqgffepr
9 Vehicle speed
1 Mileage

9.4.1 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 ani —&_ Speedometer Test (speed —Bg
) 0
then the menu point VEHICLE SPEED ’J,,..ﬁ - B

A 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>.

Relativa deviation [%]

| O I 0 |

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.
Otherwise store the measurement value
with <F8 CONFIRM>.

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

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

8 When the final measurement has been
completed a tabular listing of the target and
actual 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
measurement.
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