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l. General

Due to rising fuel prices, commercial vehicle operators are focusing increasingly on the cost factor
represented by fuel consumption. As a response to this, vehicle developers and designers are attempting to
reduce the vehicles' fuel consumption.

Aerodynamics, tyre rolling resistance and strategies for the operation of the auxiliary equipment needed to
run the vehicle are aspects still offering great potential for improvement. In order to show the extent of this
potential, MAN Truck & Bus AG decided to undertake a demonstration tour with two improved vehicles
("Vehicle A" and "Vehicle C") and a standard vehicle ("Vehicle B"), all from the same model range. The tour
was planned to cover approximately 11,000 km and pass through several European countries.

In order to ensure that the consumption measurements were made correctly, the TUV SUD Automotive
GmbH accompanied the tour. Prior to departure, the vehicles were inspected, measured and weighed. During
the tour, members of the TUV SUD Auto Plus GmbH staff took it in turns to be in one of the vehicles as an
observer. There was one member of staff in one of the vehicles at all times. All measured data was collected
by the TUV SUD Automotive GmbH. The following report deals with the most important data concerning fuel
consumption.
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Il. Vehicle details
1.
Vehicle A B C
Licence no. M-AN 9902 M-AN 9904 M-AN 9903
Vehicle type: TGX 18.440: TGX 18.440: TGX 18.440:
VIN: WMAO5XZZ8AM553651 | WMAO6XZZ1AM553682 | WMAO5XZZ9AM553626
Brief no.: 05X-0812 06X-R266 05X-0884
Mileage: 51,289 48,556 32,474

Transmission:

ZF 12 AS 2131 DD

ZF 12 AS 2131 DD

ZF 12 AS 2131 DD

Rear axle: HY-1350 HY-1350 HY-1350
i RA: 1:2.85 1:2.85 1:2.85
Tyre manufacturer, front | o oiin Michelin Michelin

axle:

Tyre size, front axle:

315/70R 22.5

315/70R 22.5

315/70R 22.5

Tyre tread, front axle: X EnergySaverGreen XF | Energy XZAZ X EnergySaverGreen XF
Tylre manufacturer, rear | Michelin Michelin Michelin

Tyre size, rear axle: 315/70R 22.5 315/70R 22.5 315/70R 22.5

Tyre tread, rear axle: X EnergySaverGreen XD | Energy XDA2 X EnergySaverGreen XD
Height: 400 cm 397 cm 400 cm

Weight, front axle: 6,840 kg 6,840 kg 6,810 kg

Weight, rear axle: 10,060 kg 9,820 kg 10,020 kg

Weight, semi-trailer: 21,280 kg 21,640 kg 21,450 kg

Total weight: 38,180 kg 38,300 kg 38,280 kg

Spoiler: Aero Package without Aero Package with horn Aero Package without

horn

horn

Without sun visor

With sun visor, without side
cladding

Without sun visor

Tank volumes:

660 1D, 751 HD

660 1D, 751 HD

660 1D, 751 HD

Supplementary tank left, empty,
locked

Supplementary tank left, empty,
locked

Supplementary tank left, empty,
locked

Comment:

Display, tyre-pressure

Display, tyre-pressure

monitoring +~0.1 bar

monitoring +~0.1 bar

Daytime running lights
used

Standard running lights
on permanently

Daytime running lights
used
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2.
Semi-trailer
Vehicle A B C
Registration number: GZ-M 902 GZ-M 904 GZ-M 903
Type: SN 24 SN 24 SN 24
VIN: WKOS0002400139533 | WKOS0002400139535 | WKOS0002400139534
Manufacturer: KOGEL TRAILER KOGEL TRAILER KOGEL TRAILER
Body: SANH TARPAULIN + SANH TARPAULIN + SANH TARPAULIN +

. HOND<S HONDS HONDS
Number of axles: 3 3 3
Gross train weight: 35,000 kg 35,000 kg 35,000 kg
Tyre manufacturer A1, A2, A3: | Michelin Michelin Michelin

Tyre size Al, A2, A3:

385/55R 22.5

385/55R 22.5

385/55R 22.5

X EnergySaverGreen XT-

X EnergySaverGreen XT-

Tyre tread Al, A2, A3: A Energy XTEZ A
3.

Tyre pressures

Vehicle A B C

Tyre pressure front axle I/r:

8.9 bar / 8.8 bar

8.7 bar / 8.8 bar

9.0 bar /9.0 bar

Tyre pressure rear axle, outer

7.5 bar /7.4 bar

7.3 bar/ 7.3 bar

7.5 bar/ 7.3 bar

Tyre pressure rear axle, inner

7.4 bar / 7.4 bar

7.3 bar/ 7.3 bar

7.4 bar /7.4 bar

Tyre pressure Al I/r:

9.3 bar /9.3 bar

9.2 bar /9.2 bar

9.4 bar /9.4 bar

Tyre pressure A2 /r:

9.3 bar /9.3 bar

9.2 bar /9.2 bar

9.4 bar /9.4 bar

Tyre pressure A3 I/r:

9.2 bar /9.3 bar

9.2 bar /9.2 bar

9.4 bar /9.4 bar

4, Features differentiating the vehicles in terms of the optimisation of fuel consumption

The vehicles that have been optimised with respect to fuel consumption differ from the standard

vehicle as follows.

a) Chassis cladding left and right

b) No compressed-air horn on cab

¢) No external sun visor on cab

d) Automatically disengaging air compressor
e) Speed limiter 85 km/h + 1 km/h tolerance
f) Daytime running lights (used under adequate light conditions)
g) Tyres optimised for rolling resistance (Michelin X Energy Saver XF, XD, XT-A)
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Il Measuring equipment used
1. Truck scale
2. Filling station pump (only for checking purposes)
3. Fuel flow meter with data recording
4, On-board MAN Telematics system with data transfer to MAN Head Office
4, Testo instrument for discontinuous measurement of fuel temperature
5. Tyre-pressure gauge for monitoring tyre pressure

6. EC-approved recording instrument installed in vehicle (only for checking purposes)
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V. Trip details
1. The tour was conducted in specified stages. Every stage was completed by all three vehicles on the

same day. Driving in convoy was avoided. Meeting points were always at the end of the stage or at
filling stations. The first vehicle to arrive at the meeting point always waited for the last one. In the
event of errors in navigation resulting in the three vehicles taking different routes, this stage is to be
deleted from the Tour.

2. Stages St. Valentin exit

1 040411 |Start MAN Munich MAN Eugendorf

Km 14.0 5 06.04.11 MAN Eugendorf
Exit Altdorf Motorway entrance
Entry Siegenburg Golling exit
Regensburg interchange Villach interchange
Oberpfalzer Wald ltalian border
interchange

Udine interchange

Czech border

_ Padua interchange
Prague interchange Po Valley motorway

2 040411 |Start MAN Prague restaurant
Bologna interchange

To A8 interchange

Cattolica exit

German border

Dresden West interchange Misano racetrack

Polish border 6 07042011 |Start Misano
Breslau exit Interchange
MAN Breslau Modena interchange
3 05.04.11 Start MAN Breslau Verona
To motorway entrance Motorway entrance
Gliwice interchange Bozen exit
44->A1 Innsbruck interchange
Czech border Munich North interchange
Slovenian border MAN Nuremberg
Austrian border 7 07.04.11 Start MAN Nuremberg
Leopoldsdorf exit A73 motorway entrance
MAN Vienna Bay. Vogtland interchange
4 05.04.11 Start MAN Vienna Hermsdorfer interchange

Steinh&usl interchange Rippachtal interchange
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Parthenaue interchange Kolding motorway station
Leipzig East exit Greve exit
MAN Leipzig MAN Greve
8 08.04.11 MAN Leipzig Kolding motorway station
Al4 entrance German border
Hermsdorfer interchange Is-gitg:]rger Berge motorway
il MAN Hamburg
Darmstadter interchange
MAN Hirschberg 13 12.0411  |Hamburg-Lille
9 08.04.11 Start MAN Hirschberg Maschener interchange
Walldorf interchange A7-A2 interchange
Frankental interchange Kamener interchange
Coblenz interchange Moers interchange
Kerpen interchange German-Dutch border
Kerpen Eindhoven
Antwerpen Ring
10 09.04.11 Kerpen Antwerp end
A61 entrance Lille
Dutch border Paris tollgate
Autohof Evry
Eindhoven
Eindhoven 14 130411 |Evry
MAN Frechen A10-All interchange
Orleans A10-A71 interchange
11 09.04.11 Start MAN Frechen Tours A10-A28
gzrr:i? I;n(:reggghﬁg?:rway Poitiers motorway station
restaurant Saintes interchange
Bremer interchange Bordeaux tollgate
MAN Hamburg Marguecg
Vitoria exit
12 11.04.11 Start MAN Hamburg Vitoria

Maschen interchange

Danish border

Miranda interchange

Burgos
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Burgos truck parking

15 14.04.11 Burgos

Al entry

Valladolid

Quejigal

Spanish-Portuguese border

Abarantes

18 19.04.11

Al10 entry

Estoril

16 15.04.11 Estoril

MAN Alverca

Estremoz tollgate

FILL UP

19 20.04.11

Spanish-Portuguese border

Merida interchange

AB8/A5 interchange

A5/R5 interchange

MAN Madrid

17 18.04.11 MAN Madrid

Start of M50

Km. 297 on the A3

Valencia motorway station

AP2 Depesa exit

Motorway station

Barcelona

Village Catalan

Beziers

A9 Tavel-Sud

Lyon A7-A46 interchange

Lyon A42 tollgate

Bourg en Bresse motorway
station

Besancon

Besancon

French-German border

A5-A8 interchange

A8 entry Pforzheim

AS Ludwigsfeld

MAN
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3. Distances covered per stage [km]
Stage no. Vehicle A Vehicle B Vehicle C

1 382.5 385.9 384.9

2 437.1 438.6 437.3

3 650.0 652.2 650.0

4 266.0 266.8 265.9

5 720.4 723.4 720.7

6 852.0 851.4 848.5

7 294.4 295.3 294.4

8 475.2 476.9 475.4

9 304.2 297.3 306.5

10 345.7 346.8 345.8

11 436.6 431.4 436.6

12 970.0 973.1 970.0

13 956.1 968.1 956.1

14 1031.6 1022.7 1031.6

15 760.8 764.9 761.6

16 767.3 757.3 767.3

17 863.6 867.1 864.0

18 634.1 630.5 634.0

19 567.6 569.5 570.0

Total 11,715.3 11,719.3 11,720.4
4, Deviations in distances covered by comparison with Vehicle B
Deviation Vehicle A Vehicle B Vehicle C
km -3.97 0 1.09
% -0.03 0 0.01
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5. The distance of each stage as per tachometer was also recorded and serves checking purposes.

The deviations result from stretches travelled between stages, which were not recorded as part of
those stages.

Distance covered Vehicle A Vehicle B Vehicle C
[km] measured 11,715.3 11,719.3 11,720.4
[km] tachometer 11,877 11,886 11,876

[km] deviation 161.7 166.7 155.6
[%] deviation -1.36 -1.40 -1.31
6. Driving time in minutes per stage [min]
Stage no. Vehicle A Vehicle B Vehicle C
1 298.0 292.5 299.3
2 348.7 337.8 348.1
3 533.3 524.1 534.1
4 192.3 187.4 191.5
5 534.5 527.3 533.7
6 656.6 633.8 654.0
7 230.8 230.0 231.8
8 357.8 349.7 359.8
9 220.8 215.0 223.9
10 280.1 274.4 281.6
11 326.0 314.1 328.1
12 719.3 692.4 720.1
13 751.4 750.3 750.0
14 780.4 747.7 780.9
15 582.9 568.8 585.5
16 635.1 610.4 634.8
17 638.4 622.7 640.0
18 466.2 447.3 465.8
19 434.9 439.8 442.8
Total 8,987.3 8,765.3 9,005.8
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7. Deviations in driving times by comparison with Vehicle B
Deviation Vehicle A Vehicle B Vehicle C
Min. 222.0 0 240.5
% 2.53 0 2.74
8. Speeds in kilometres per hour [km/h]
Stage no. Vehicle A Vehicle B Vehicle C

1 77.0 79.2 77.1

2 75.2 77.9 75.4

3 73.1 74.7 73.0

4 83.0 854 83.3

5 80.9 82.3 81.0

6 77.9 80.6 77.8

7 76.5 77.0 76.2

8 79.7 81.8 79.3

9 82.7 83.0 82.1

10 74.0 75.8 73.7

11 80.4 824 79.8

12 80.9 84.3 80.8

13 76.3 77.4 76.5

14 79.3 82.1 79.3

15 78.3 80.7 78.0

16 72.5 74.4 72.5

17 81.2 83.6 81.0

18 81.6 84.6 81.7

19 78.3 77.7 77.2

Average 78.2 80.2 78.1

value
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9. Deviations in speed by comparison with Vehicle B
Deviation Vehicle A Vehicle B Vehicle C
km/h -2.0 0 2.1
% -2.50 0 -2.66

V. Fuel-consumption measurement
1. The Tour was conducted with two drivers for each vehicle. The Tour started from Dachauer St 667

in 80995 Munich on April 4, 2011 at 06h15. It ended in Dachauer St 667 in 80995 Munich on April

20, 2011 at 15h00.

While the vehicles were being driven, fuel consumption in every vehicle was permanently monitored
by means of a calibrated flow meter. The distance covered was also measured and recorded by the
EC-approved recording instrument. Whenever the vehicles were filled up, the date and mileage
were noted. The temperature of the fuel in the tank, before and after filling, was measured and
noted. The amounts of AdBlue that were topped up were also noted.
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2. Continuous measurement of the absolute fuel consumption by means of a flow meter in litres per
stage [I]
Stage no. Vehicle A Vehicle B Vehicle C

1 123.4 136.4 124.3

2 143.4 153.0 141.0

3 206.0 224.2 201.8

4 86.1 93.1 86.4

5 200.7 221.4 201.9

6 252.7 272.1 251.1

7 97.1 108.0 98.7

8 158.9 176.7 164.5

9 88.6 93.2 89.4

10 101.2 113.1 100.7

11 125.1 133.9 122.9

12 266.1 289.6 265.5

13 284.4 315.7 284.3

14 314.9 344.7 312.1

15 243.1 273.4 245.3

16 266.7 286.8 264.3

17 273.6 299.3 275.0

18 174.4 188.0 176.8

19 171.6 190.4 173.9

Total 3,577.9 3,913.1 3,579.8
3. Deviations in fuel consumption by comparison with Vehicle B
Deviation Vehicle A Vehicle B Vehicle C
I -335.1 0 -333.3
% -8.56 0 -8.52




TUV SUD AUTOMOTIVE GMBH Tel.: +49 89 32950-851
Daimlerst. 11 Fax: +49 89 32950-853

D-85748 Garching

Automotive
Technical Report No.: 11-00058-FE-GBM-00
Manufacturer: MAN Truck & Bus AG Page 14 of 19
Type: TGX 18.440
4, The amounts of fuel with which the vehicles were filled were recorded for purposes of checking and

assigned to the total distance covered as per tachometer.

Amount of fuel Vehicle A Vehicle B Vehicle C
[l measured 3,577.94 3,913.07 3,579.81
[1] filled up 3,585.58 3,947.25 3,619.77
[I] deviation 7.64 39.96 34.18
[%] deviation 0.214 1.116 0.873
5. Relative fuel consumption per stage [I/100 km]
Stage no. Vehicle A Vehicle B Vehicle C
1 32.26 35.34 32.29
2 32.79 34.88 32.25
3 31.69 34.38 31.05
4 32.39 34.90 32.49
5 27.86 30.60 28.02
6 29.66 31.96 29.59
7 32.97 36.57 33.54
8 33.44 37.05 34.59
9 29.13 31.33 29.16
10 29.27 32.60 29.11
11 28.65 31.05 28.14
12 27.43 29.76 27.37
13 29.74 32.61 29.73
14 30.53 33.70 30.26
15 31.95 35.75 32.21
16 34.75 37.88 34.45
17 31.68 34.52 31.83
18 27.51 29.83 27.88
19 30.23 33.44 30.51

Average value 30.54 33.39 30.54




TUV SUD AUTOMOTIVE GMBH Tel.:
Daimlerst. 11 Fax:
D-85748 Garching

+49 89 32950-851
+49 89 32950-853

&

Automotive

Technical Report No.: 11-00058-FE-GBM-00

Manufacturer: MAN Truck & Bus AG Page 15 of 19
Type: TGX 18.440
6. Deviations in relative fuel consumption by comparison with Vehicle B
Deviation Vehicle A Vehicle B Vehicle C
(/200 km) -2.85 0 -2.85
% -8.53 0 -8.53
7. Consumption of the NOx emission reducing agent "AdBlue".
Amount of AdBlue Vehicle A Vehicle B Vehicle C
[1] filled up 204.54 229.00 233.12
[l deviation -24.56 0 412
[%] deviation -10.68 0 1.80
As percentage of fuel 570 580 6.44
[%]
VI. Error-chain considerations
1. General
All three vehicles were equipped with identically calibrated measuring instruments and all three
covered the same distances to the same destinations at almost exactly the same time. Errors are
thus limited to deviations in the calibration of the instruments measuring consumption.
Calibration deviation for all three instruments is within the permissible range of less than +-1% of
measuring accuracy. It can thus be assumed that the deviation of the total fuel consumptions will
also be in the range of +-1%. Differences in the distances covered at <0.3% presumably result from
the drivers' different cornering techniques and can be ignored.
Calibrations of the filling stations where the vehicles were filled up cannot be verified, so these
volumes were used only for purposes of checking. Decisive for evaluation were the values
registered by the instruments used to measure consumption.
2. Taking the error-chain into account for absolute fuel consumption [I]
Amount of fuel Vehicle A Vehicle B Vehicle C
[l measured 3,577.94 3,913.07 3,579.81
+1% 3,581.52 3,916.98 3,583.39
- 1% 3,574.36 3,909.16 3,576.23
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The result is:
Deviation Vehicle A Vehicle B Vehicle C
[ (min) -327.64 0 -325.77
I (max) -342.62 0 -340.75
% (min) -8.38 0 -8.33
% (max) -8.75 0 -8.70
3. Taking the error-chain into account for relative fuel consumption [I/100 km]
Fuel consumption Vehicle A Vehicle B Vehicle C
[I/100 km] 30.54 33.39 30.54
+ 1% 30.57 33.42 30.57
- 1% 30.51 33.36 30.51
The result is:
Deviation Vehicle A Vehicle B Vehicle C
1/200 km (min) -2.79 0 -2.78
1/200 km (max) -2.91 0 -2.91
% (min) -8.35 0 -8.34
% (max) -8.72 0 -8.71
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VII. Summary

The test run showed only slight differences between Vehicles A and C with respect to driving time,
driving speed and fuel consumption. These can be traced to operating tolerances and
measurement accuracy. However, between Vehicles A and C on one hand and Vehicle B on the
other there are clearly recognisable differences in driving time, driving speed and fuel consumption.
With error-chain considerations taken into account, the results are as follows.

1. Total driving time
Vehicle A Vehicle B Vehicle C
Driving time [h] 149.8 146.1 150.1
Deviation [h] 3.7 0 4.0
Deviation [%0] 2.53 0 2.74
2. Average driving speed
Vehicle A Vehicle B Vehicle C
Speed [km/h] 78.2 80.2 78.1
Deviation [km/h] -2.0 0 2.1
Deviation [%0] -2.50 0 -2.66
3. Absolute fuel consumption
Vehicle A Vehicle B Vehicle C
Fuel consumption [l] 3,577.9 3,913.1 3,579.8
Deviation [I] (min) -327.6 0 -325.8
Deviation [l] (max) -342.6 0 -340.8
Deviation % (min) -8.38 0 -8.33
Deviation % (max) -8.75 0 -8.70
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4, Relative fuel consumption
Vehicle A Vehicle B Vehicle C
Fuel conSLIJ(Tnp])tlon [I/100 30.54 33.39 30.54
Deviation _[I/100 km] 279 0 278
(min)
Deviation [I/100 km] 291 0 291
(max)
Deviation % (min) -8.35 0 -8.34
Deviation % (max) -8.72 0 -8.71

It is not the subject of this test report to offer a differentiated consideration of the fuel consumption.

This report or excerpts thereof may be duplicated or published only with the written permission of TUV SUD

Automotive GmbH.

Garching, May 2, 2011

AM-UAA1/GAR gae
...\2011\Sonstige\11-00058-00-en.doc

Automotive

H. S~

Expert
H. Gartner
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VIILI. Attachments
1. Diagrams

1.1 Distances covered on each stage

1.2 Driving times on each stage

1.3 Speeds on each stage

1.4 Absolute fuel consumption on each stage |[I]

15 Relative fuel consumption on each stage [I/100 km]
1.6 Total distances covered

1.7 Total driving times

1.8 Overall average speeds

1.9 Total absolute fuel consumption [I]

1.10  Overall relative fuel consumption [I/100 km]

2. Calibration certificates

2.1 Truck scale calibration certificate

2.2 Tyre-pressure gauge calibration certificate

2.3 Temperature measurement instrument calibration certificate
2.4 Fuel flow meter, Vehicle A

2.5 Fuel flow meter, Vehicle B

2.6 Fuel flow meter, Vehicle C
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DIE BEI DEN MESSUNGEN VERWENDETEN NORMALE SIND AUF DIE NATIONALEN NORMALE

'BEI DER PHYSIKALISCH-TECHNISCHEN BUNDESANSTALT RUCKFUHRBAR. - :
'THE STANDARDS USED FOR THE MEASUREMENTS ARE TRACEBLE TO THE NATIONAL STAMDARDS oF THE PHYS!- R

KALISCH- TECHN!SCHE BUNDESANSTALT
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'Beschemlgung
Certfffcate o
Nummer 036/2011 . Logoodzs
Number : s
- Gegenstand 'Nlchtselbsttatlge Waage als Stral!enfahrzeugwaage Genal.ug- = e
" Subject - " keitsklasse |l : : s B
; Wageberelch 200/400 bis-30. 000!60 DUO kg, Elchwert 10!20 kg' SO
ldentaﬁkatnon - Seriennr. T093701331 SR :
Identjfrcaffon - Typ DWT 410, EG—Bauartzulassung DU1 09-008 :
‘ Siandori Dachauer ‘Str. 667, 80995 Munchen R
Hérste[l_ﬁer . PﬂsterWaagen B:Iancra| GmbH
Manufactirert- Linker Kreuttiweg:9: .=~ "
H - 86444 Afflng-MUhIhausen b
Antragsteller. " MAN Nutzfahrzetige AG
Dachauer: Sti. 687" -

Applicant:-

' _SachverhaItIErIauterungen_
Facts / Notes .

Ort und Datum. der Priifung
‘Place end'date of inspection ™ - - .

: Gultlgkelt der Prufung bis
" This mspsctfon is Vafrd unﬂl

'Beschelnlgungen nhne stgmpel und Unterschrlﬂ haben kems Gulllgkeil Dlese B“... einigun

.. 'weiterverbréitet werden,

Cemf.'ca!ss Wlfouf signature and séaldre nat vaer This cemﬁcate may on.'y ‘be (eprocfuced In unchangsd form

) D 80995 Munchen

* Die Waage wurde nach 2009!23.'EG:ge i

.~ benaniten Stelle’ 0104 anerkanf n:Qualitats S
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. Vorschrifien; als & B R LY
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~ Ende 2013
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rungssystem

Stempelzelchen CE 10!M 10104 : SR
. Marking =+ - R - !

dar!nui‘l. y

~ Ortund Daturn
~ Placs and dale

Muhlhausen 29 Anrr ?ﬂﬂ

Siempel S 'Unterschrlf!

.'gna!ure |

PFISTEH WAAGEN BILANGIA Gl‘vlﬁn : :

Linker Kreuthweg 9~ " . /o |
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