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2.7 Lambda Broadband Sensor 
Pos: 93 / Technische Dokumentation/Le istungsmess technik/- Archiv -/00       LPS A lle/Inhalte/Inhalt:  Lambdas onde Lieferumfang ( Legende) @ 28\m od_1335259262590_75.docx  @ 1589117 @  @ 1 
 

Scope of Delivery 

A Power supply cable (12 V) from vehicle cigarette lighter / battery terminal 

B Junction and transfer box 

C Power supply (12 V) from vehicle + λ-signal 

D KMS UEGO CAN controller set 

E Earth for Lambda heating 

F Lambda sensor / KMS UEGO plug connection 

G MAHA CAN AIN 4 

H Interface box terminating resistor and vehicle earth 

I Signal line (red) + earth (vehicle) 

J Broadband sensor (Bosch LSU 4) 

 
Pos: 94 / Technische Dokumentation/Le istungsmess technik/- Archiv -/00       LPS A lle/Inhalte/Inhalt:  Lambdas onde Lieferumfang (Bild) @ 28\m od_1335259152661_0.d ocx @ 1589073 @  @ 1 
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Contents of the CD 
AIN4 voltage curves. 

 

 

 

 

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

 

 

 

File with Load simulation profile must be imported to "Load simulation profiles" database. 
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Files (voltage curves) prein-
stalled for Analog IN card: 
Lambda and AFR… 

 

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

 

 

NOTE:  

Naming the dial is not possible via AIN4 in the 
"display.ini" with Lambda! 
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Assembly Instructions 
Pos: 7 / Technische Dokum entation/Leis tung/Funktion/Abgas/ 00     LPS Alle/Inhalte/Inha lt:  Lambdasonde Anleitung ( Tex t) @ 28\m od_1335341294373_6.d ocx @ 1589461 @  @ 1 
 

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. 

2 Connect the Lambda sensor to the KMS UEGO CAN controller using the 6-pin 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. 

6 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. 
Pos: 99 / Technische Dokumentation/Le istungsmess technik/- Archiv -/00       LPS A lle/Inhalte/Inhalt:  Lambdas onde Montageanle itung (Bilder) @ 28\mod_1335348402362_0.docx  @ 1589783 @  @ 1 
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Pos: 100 /Technis che Dokumentation/ Leis tungsmesstechnik/- Archiv -/ 00       LPS A lle/Inha lte/Inhalt: Lambdasonde Fahrzeug erden (Text) @ 28\mod_1335348461297_75.docx @ 1589827 @  @ 1 
 

Vehicle Earths 
Pos: 10 / Technische Dokumentation/Le istung/Funk tion/Ab gas/ 00     LPS A lle/Inhalte/Inhalt: Lambdas onde Fahrzeug erden ( Text)  @ 28\mod_1335344546655_6.docx  @ 1589549 @  @ 1 
 

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 man-
ual supplied. 

 

Pos: 101 /Technis che Dokumentation/ Leis tungsmesstechnik/- Archiv -/ 00       LPS A lle/Inha lte/Inhalt: Lambdasonde Fahrzeug erden (Bild) @ 28\mod_1335348499407_0.d ocx @ 1589871 @  @ 1 
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2.8 Measurement Programs 
Pos: 104 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Messprogramme @ 13\mod_1234259499194_75.docx @ 336939 @  @ 1 
 

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: 

• Load Simulation 

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

• Measure Engine Power 

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

• Extrapolation of the Engine Power (Optional) 

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

• 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. 

• Speedometer Test 

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

• 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 J2264 standard. 

• Lug-Down Test (Optional) 

Use this menu item to do a diesel exhaust measurement under full load. 
Pos: 105 /-----Format- ----/MANUE LLE R UMBRUCH Seitenumbruch @ 0\mod_1134403577687_0.docx  @ 1277 @  @ 1 
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2.9 Calculation Basis 
Pos: 107 /Technis che Dokumentation/A lle Geräte/ Überschr iften/Üb erschrif ten 1.1.1/ F/Überschrift 1.1.1: Fahrw iderstände @ 13\m od_1234260532279_75.d ocx  @ 337111 @ 2 @ 1 
 

2.9.1 Road Load 
Pos: 108 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Fahrw iderstände @ 13\m od_1234260604469_75.docx  @ 337167 @  @ 1 
 

Equation 

m a  
v

3,6  P
  

v
 v 3,6  P

 
v

 v 3,6  P
  F

ref

Roll
2
ref

Flex
3
ref

2
Air

x ⋅+
⋅

+
⋅⋅

+
⋅⋅

=  

with 

• vref  Reference speed for resistance performance values - normally 90 km/h. 

• v  Driving speed 

• Pair   Air resistance performance [kW] 

• Pflex  Flex performance [kW] 

• PRoll   Roll resistance performance [kW] 

• a.m  Vehicle mass 

 

Air resistance power P-Air [kW] 
The air resistance power is proportional to the surface of 
the vehicle front and air resistance coefficient cw. 

 

 v ) v (v  A  c    0,5  P 2
0FrontWAir ⋅+⋅⋅⋅⋅= r  

 

with e.g. 

 

• Air density r (rho) = 1.1 kg/m3 

• air resistance coefficient cW = 0.38 

• Front surface (VEH-width x Height) AFront = 1.7 m · 1.47m = 2.5 m2 

• Driving speed v = 90 km/h = 25 m/s 

• Head wind speed v0 = 0 m/s 

results:    

• Pair = 0,5 · 1,1 · 0,38 · 2,5 · 252 · 25  = 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 
surface and/or roller. 

 

 v g  m    P wFlex ⋅⋅⋅= m  

 

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

 

 v g  m    P rRoll ⋅⋅⋅= m  

 

with e.g. 

 

• Roll resistance coefficient of the tires µr = 0.012 

• Vehicle mass m = 950 kg 

• Gravitation constant g = 9.81 m/s2 

• Driving speed v = 90 km/h = 25 m/s 

the result is:    

• PRoll = 0.012 · 950 · 9.81 · 25  = 2.79 kW 

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. 

 

[N] a  m F ⋅=  

 

 
Pos: 109 /Technis che Dokumentation/A lle Geräte/ Überschr iften/Üb erschrif ten 1.1.1/ D/Überschrif t 1.1.1: Drehm oment @ 13\mod_1234262280668_75.docx @ 337193 @ 2 @ 1 
 

2.9.2 Torque 
Pos: 110 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Drehm oment Formel @ 13\m od_1234262323981_75.docx  @ 337219 @  @ 1 
 

Equation 

[U/min] n
9549  [kW] P  M ⋅

=  
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2.9.3 Extrapolation of the Engine Power with Gasoline Engines 
Pos: 113 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Hochrechnung d er Motorleis tung bei Benzin-Motoren @ 13\m od_1234262505731_75.docx  @ 337271 @  @ 1 
 

• DIN 70020  ⇒ 
5,0

293
[K] T  

[mbar] p
1013  Ka 






⋅=  

 

• EEC 80/1269 ⇒  [ ]
6,01,2

298
[K] T  

mbarp
990  Ka 






⋅








=  

 

• ISO 1585  ⇒  [ ]
6,01,2

298
[K] T  

mbarp
990  Ka 






⋅








=  

 

• SAE J1349  ⇒  [ ]
6,01,2

298
[K] T  

mbarp
990  Ka 






⋅








=  

 

• JIS D1001  ⇒  [ ]
6,01,2

298
[K] T  

mbarp
990  Ka 






⋅








=  

with 

• Ka correction factor 

• p Atmospheric pressure at the dyno in mbar (1 mbar = 0.001 bar) 

• T Air temperature at the dyno in Kelvin (0°C = 273 K) 

e.g. 

• ambient air pressure p = 936 mbar 

• ambient temperature T = 17°C = 290K 

• based on DIN 70200 the result is: Ka = 1.07671  
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2.9.4 Extrapolation of the Engine Power with Diesel Engines 
(Naturally Aspirated or Supercharged) 

Pos: 116 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Hochrechnung d er Motorleis tung bei Diese l-M otoren (Sauger bzw . mech. Lader) @ 13\mod_1234262821215_75.docx @ 337323 @  @ 1 
 

• DIN 70020  ⇒ [ ]
5,0

293
[K] T  

mbarp
1013  Ka 






⋅=  

 

• EEC 80/1269 ⇒  [ ]

fm

















⋅=

7,0

298
[K] T  

mbarp
990  Ka  

 

• ISO 1585  ⇒  [ ]

fm

















⋅=

7,0

298
[K] T  

mbarp
990  Ka  

 

• SAE J1349  ⇒  [ ]

fm

















⋅=

7,0

298
[K] T  

mbarp
990  Ka  

 

• JIS D1001  ⇒  [ ]

fm

















⋅=

7,0

298
[K] T  

mbarp
990  Ka  

with 

• fm Engine factor (Standard = 0.3) 
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2.9.5 Extrapolation of the Engine Power with Turbodiesel Engines 
Pos: 119 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Hochrechnung d er Motorleis tung bei Turbodies el-M otoren @ 13\mod_1234268324182_75.d ocx @ 337375 @  @ 1 
 

• DIN 70020  ⇒ [ ]
5,0

293
[K] T  

mbarp
1013  Ka 






⋅=  

 

• EEC 80/1269 ⇒  [ ]

fm




















⋅








=

5,10,7

298
[K] T  

mbarp
990  Ka  

 

• ISO 1585  ⇒  [ ]

fm




















⋅








=

2,10,7

298
[K] T  

mbarp
990  Ka  

 

• SAE J1349  ⇒  [ ]

fm




















⋅








=

5,10,7

298
[K] T  

mbarp
990  Ka  

 

• JIS D1001  ⇒  [ ]

fm




















⋅








=

5,10,7

298
[K] T  

mbarp
990  Ka  

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: 

• ISO 1585  ⇒  
(water cooled) [ ]

fm




















⋅








=

7,00,7

298
[K] T  

mbarp
990  Ka  
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2.9.6 Calculate Engine Factor fm 
Pos: 122 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 M otorfaktor fm b erechnen @ 13\mod_1234268616541_75.d ocx @ 337427 @  @ 1 
 

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: 

652,37 ≤≤
r
q   14,1.036,0 −=

r
qfm  

2,37<
r
q   2,0=fm  

65>
r
q    2,1=fm  

 

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

6540 ≤≤
r
q   14,1.036,0 −=

r
qfm  

40<
r
q    3,0=fm  

65>
r
q    2,1=fm  

 

Pressure behavior of the supercharging: 

E

L

P
P

r =  

 

Specific fuel consumption based on SAE J1349: 

4-Takt Motoren  
nD

Fq
⋅

= .120000  

2-Takt Motoren  
nD

Fq
⋅

= .60000  

with 

• fm Engine factor 

• r Pressure behavior of the supercharging 

• q Specific fuel consumption based on SAE J1349 

• pL Absolute boost pressure 

• pE Absolute pressure in front of the compressor 

• F Fuel flow (mg/s) 

• D Cubic capacity volume 

• n Engine RPM 
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2.9.7 Extrapolation of Drag Power by 2nd Coast Down Trial 
Pos: 125 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Hochrechnung d er Schleppleis tung durch 2. Ausrollversuch @ 13\mod_1236321463371_75.docx @ 352987 @  @ 1 
 

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: 

  F = 
)( max_

max_

wheel

wheel

withPv
P

 Factor 

The factor normally has a value of 650. 

The following regularities apply: 

1.) m = 
1

1

a
FFRot +

 

2.) m = 
2

2

a
FFRot +

  

F1:  Traction Fx with coast down trial 1 by residual magnetization 

F2:  Traction Fx with coast down trial 2 

a1:  Acceleration with coast down trial 1 

a2:  Acceleration with coast down trial 2 

FRot:  Force of the rotating mass 

Frot = 
12

2112 ..
aa

aFaF
−
−

 

  mRot = 
1

1

a
FFRot +

 

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. 

 Pwheel (projected) = Pwheel (measured) · a · v · (mrot + mengine - mdefault) 

 

a= 
Nominal speed of the dyno 

Ramp – climbing time 3.6 

 

The share of the engine is entered in percentage of the rotating vehicle mass.  
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2.9.8 4 Wheel Drive Operation 
Pos: 128 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 A llrad-Betr ieb @ 13\m od_1234268759573_75.docx  @ 337479 @  @ 1 
 

Traction Regulation 

 

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

Fx  
n  n

n  Fx
h-Stv-St

v-St
v ⋅

+
=  

 

Fx  
n  n

n  Fx
h-Stv-St

h-St
h ⋅

+
=  

with  

• Fxv Traction front 

• Fxh Traction rear 

• nSt-v Support roller RPM front 

• nSt-h Support roller RPM rear 

• 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. 

 y 
n  n

n  y
h-Stv-St

v-St
v ⋅

+
=  

 

 y 
n  n

n  y
h-Stv-St

h-St
h ⋅

+
=  

with  

• yv Variable front 

• yh Variable rear 

• nSt-v Support roller RPM front 

• nSt-h Support roller RPM rear 

• y Variable total 

 

Road Load Simulation 

The traction target value which is calculated from the individual Road Loads, is divided between 
the front and rear axle as with the normal traction regulation. 
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3 Installation 
Pos: 131 /Technis che Dokumentation/A lle Geräte/ Überschr iften/Üb erschrif ten 1.1/A/ Überschr ift 1.1:  Anforderungen an d en Aufs te llort @ 7\mod_1184077643671_75.docx @ 99737 @ 2 @ 1 
 

3.1 Requirements for the Place of Installation 
Pos: 132 /Technis che Dokumentation/ Leis tungsmesstechnik/- Archiv -/ 00       LPS A lle/Inha lte/Inhalt: Anforderungen an den Aufenthaltsort LPS @ 13\m od_1234269707336_75.docx  @ 337531 @  @ 1 
 

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. 

 
Pos: 133 /Technis che Dokumentation/A lle Geräte/ Überschr iften/Üb erschrif ten 1.1/S/ Überschr ift 1.1:  S icherhe its technische Maßnahmen @ 13\m od_1234269390202_75.docx @ 337505 @ 2 @ 1 
 

3.2 Safety Measures 
Pos: 134 /Technis che Dokumentation/ Leis tungsmesstechnik/- Archiv -/ 00       LPS A lle/Inha lte/Warnung!/Inhalt:  Warnung -  S icherhe its technische H inweise @ 13\mod_1234270168206_75.d ocx @ 337587 @  @ 1 
 

 

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. 

 
Pos: 135 /Technis che Dokumentation/A lle Geräte/ Überschr iften/Üb erschrif ten 1.1.1/ W/Überschrif t 1.1.1: Wärmebilanz  @ 13\mod_1234270320133_75.d ocx @ 337613 @ 3 @ 1 
 

3.2.1 Heat Balance 
Pos: 136 /Technis che Dokumentation/ Leis tungsmesstechnik/POWE RDYNO/052301       LPS 3000 R100/BA/Inhalt: 0523 Wärmebilanz  (Text) @ 13\mod_1234270387119_75.docx @ 337699 @  @ 1 
 

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: 

P1 29 % = Engine power (mechanical)  
Degree of effectiveness over the entire RPM range 

P2 23 % = Heat flow over the engine block surface and engine components. 
P3 20 % = Coolant heat flow (is transmitted via the vehicle cooler) 
P4 14 % = Heat flow via the surface of the vehicle exhaust system 
P5 14 % = Heat flow of the exhaust 

Heat volume in the test room 

P1 + P2 + P3 + P4  
P1 : Is converted to heat by the air cooled eddy current brake and normally emitted into the test room.  
P5 : This energy is suctioned out with the exhaust suction system and does not contribute to heat volume in the test room. 

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

P1 Engine power  1 
P2 Heat flow surface engine block 0.8 
P3 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 P1 Engine power   = 100 kW 
P2 Heat flow surface engine block 0.8 x 100 =   80 kW 
P3 Coolant heat flow  0.7 x 100 =   70 kW 
P4 Heat flow vehicle exhaust system 0.5 x 100 =   50 kW 

  Heat burden on the room = 300 kW 

Separate suction of the heat energy P1 converted by the eddy current brake can considerably 
lower the burden on the room. 
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