134/ 0AHMW/3dEO

Engine auxiliaries / Power absorbed
by the fan during engine testing
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Emission measurement according to 2005/55/EC => 2006/81/EC

‘net power’ means the power in EC kW obtained on the test bench at the end of the crankshatft, or its
equivalent, measured in accordance with the EC method of measuring power as set out in Commission
Directive 80/1269/EEC as last amended by Directive 1999/99/EC.

Annex Il / Appendix 1

6. Engine-driven equipment

The engine shall be submitted for testing with the auxiliaries needed for operating the engine
(e.g. fan, water pump etc.), as specified in and under the operating conditions of Directive
80/1269/EEC as last amended by Directive ...

6.1. Auxiliaries to be fitted for the test

If it is impossible or inappropriate to install the auxiliaries on the test bench, the power
absorbed by them shall be determined and subtracted from the measured engine power over the
whole operating area of the test cycle(s).

6.2. Auxiliaries to be removed for the test

Auxiliaries needed only for the operation of the vehicle (e.g. air compressor, air-conditioning
system etc.) shall be removed for the test. Where the auxiliaries cannot be removed, the power
absorbed by them may be determined and added to the measured engine power over the whole

operating area of the test cycle(s). d



Auxiliary equipment to be included for the test

Fuel-injection equipment Supercharging equipment

«  Prefilter / Filter / Pump e Compressor driven either directly

*  High-pressure pipe(s) by the engine and / or by the exhaus
* Injector * Charge air cooler

« Airintake valve (s) « Coolant pump or fan (engine driven)
«  Electronic control system(s) « Coolant flow control device

e air flow meter etc. .

e Governor/control system
* Automatic full-load stop

Anti-pollution device

Fuel supply pump

Exhaust system

*  Exhaust purifier

* Exhaust manifold

* Connecting pipes

» Silencer

e Talil pipe

* Exhaust brake

» Supercharging device(s)

Electrical equipment

Intake system

* Intake manifold

e Airfilter

* Intake silencer

e Crankcase emission control system
*  Speed-limiting device

* Induction-heating device of intake air
* manifold

Liguid-cooling equipment
. Radiator

« Fan

. Fan cowl

. Water pump

. Thermostat

Air cooling
. Cowl

. Blower
. Temperature-regulating device(s)

e Minimum power of the generator: the power of the generator shall be limited to that necessary for

the operation of accessories which are indispensable for the operation of the engine. If the
connection of a battery is necessary, a fully charged battery in good order must be used.

TUV NORD



Power measurements according different regulations

97/68/'EG

80/1269 EWG

ECER.24

MNutzleistung™ in EWG-EW, gemessen nach 8071260 EWG.
Wiilwend der Pritfung darf hier kein Kithlgeblise / Lifter
mentiert sein !

Wird der Moter jedoch mit Kiihlgeblise / Lifter (starr)

am Kurbelwellenende gemessene MNutzletstung™

-bei Prifung OHNE LUFTER:

Bei Visco-Liiftern wird hier die Leistung des Lifters im
lozen Zustand abgezogen. Bei starren Liftern wird hingegen

abgenommen. so muf die vom Geblize aufzenommene

die volle Leistung des Liifters abpezogen. Bei schaltbaren

Leistungz zu der ermittelten Motorleistung hinzuaddiert

Svstemen im abgeschalteten Zustand

werden.

Luftzekiihlte Motoren (insbesondere mit starrem Liifter)

kénnen ohne Kiihlgeblise nicht betrieben werden, so dall

solche Motoren dann wie Motoren ohne Litfter betrachtet

werden 3011teu.1 Bei luftzekiihlten Motoren mit gesegelten

Liiftern sollte die Leistung folgendermalen bericksichtigt

werden:

a) wenn starr: Leistungdifferenz zum hydraulisch losen
Zustand addieren

b} wenn hydr. lose: nicht berficksichtizen

-bei Prifung MIT LUFTER:

Bei Messungen mit starren Liaftern muof die Lifterleistung

nicht weiter beriicksichtigt werden.

Bei Messungen mit Visko-Liifter oder schaltbarem Svstem

gilt:

a) wenn starr: Leistungdifferenz zum hydraulisch losen
Zustand addieren

b wenn hydr, lose: nicht berficksichtigen

Toleranz Nurzleistung: £2% bei £ 1,5% Drehzahl

= siehe 80/1269EWG

Toleranz Nutzleistung: £2% bei £ 1.5% Diehzahl

ECE R.85

ECE R.15

ECE R.49

Met power” (Nettoleistung)

Ermittelt mit | Standard-production equipment™
Ansonsten gelten hier dieselben Repelungen wie

in ECE B_15 {04} = siehe B0/ 1260 EWG

Toleranz Nutzleistung: +2% ber  Héchstleistung™, sonst
+ 4% (bei £ 5% Drehzahl)

= siehe 80/1260 EWG

= ziehe ECE R85

ECE R.96

FAKRA Normenausschull Bruttoleistung

MNettoleistung™ in ECE-KW, gemessen nach
ECE R.85 .= Gross Power = bei luftgekiihlten Motoren =
Nutzleistung = starrer Liifter wird nicht addiert!
Dies kann so auch fiir 97/C123/11 angewandt werden !
~ausgenommen der Motor wird ohne Liifter betrieben und
sowohl die Testbedingungen als auch der Testhraftstoff
entsprechen der Richtlinie (R.83)
= hier gilt anscensten der gleiche Sachverhalt wie in
97/C123/11
#die Leistung des Liifters wird avsgeschlossen

Fiir die Ermittlung der , Bmutto-Leistung”™ bet lufigelkiihlten
{ungeregelten) Motoren soll laut diesem Vorschlag das
Kiihlzebldse demontiert werden. Wird der Test jedoch mit
Liifter gefahren, so soll auch hier die Lifterleistung addiert
werden.

Die so ermittelte Leistung entspricht der | Brutte-Leistung™.
Demnach kann die genauso definierte Leistung in der ECE
E.96 und 97/C123/11 nicht als Nutzleistung angegeben
werden. = starre Litfter von luftgekdiblten Motoren sollten
daher nicht berficksichtigt (addiert) werden.
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Power absorbed by the fan

Example 1 Example 2

Power curve 3rd degree polynomia

4 T T T

y = 4,1147102E-10x3 - 5,7074276E-08x> + 8,7102912E-05x - 4,2971317E-02
7

3,5
| /
3 /

-

0 500 1000 1500 2000 2500

speed min-1

I:)fan — kl + (kz ) nfan) + (k3 ) nfan2) + (k4 ) nfan3)

n
2100
2038
2030
2000
1970
1800
1790
1600
1480
1400
1200
1170
1117
1100
1084
1000

860

P fan
3,27
3,17
3,16
3,11
3,06
2,8
2,78
2,49
2,3
2,18
1,87
1,82
1,74
1,71
1,69
1,56
1,34

T fan
14,9
14,9
14,9
14,8
14,8
14,9
14,8
14,9
14,8
14,9
14,9
14,9
14,9
14,8
14,9
14,9
14,9

Fan with constant torque over full load
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Influence of the fan (ESC)

Emissions in g/kWh

50

4,5

4,0

3,5

3,0

2,5

2,0

15

1,0

0,5

0,0

B w/o fan

Ewith fan (torque = const.)

Bwith fan (Polynomia 3rd deg.)

deviation
with fan (torque = with fan (Polynomia
const.) 3rd deg.)
CO 1,543% 0,924%
HC 1,543% 0,924%
NO, 1,543% 0,924%
PT 1,543% 0,924%

0,150 0,152 0,152

CO HC

NOx

0,046 0,046 0,046

PT
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Influence of the fan (ETC)

Emissions in g/kWh

55

5,0

4,5

4,0

3,5

3,0

2,5

2,0

15

1,0

0,5

0,0

B w/o fan

BMwith fan (torque = const.)

Bwith fan (Polynomia 3rd deg.)

CO
HC
NOXx

deviation

with fan (torque =

with fan (Polynomia

const.) 3rd deg.)
2,493% 1,215%
2,492% 1,215%
2,491% 1,215%

2,564%

1,197%

CO

0,218 0,223 0,220

HC

0,064 0,066 0,065

PT
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Influence of the fan (WHTC)

6,5
6,0
5,5
5,0
4,5
4,0
3,5
3,0

2,5

Emissions in g/kWh

2,0
15
1,0
0,5

0,0

B w/o fan

B with fan (torque = const.)

Bwith fan (Polynomia 3rd deg.)

deviation
with fan (torque = | with fan (Polynomia
const.) 3rd deg.)
CO 3,509% 1,235%
HC 3,510% 1,234%
NOx 3,509% 1,232%
3,502% 1,230%

CO

0,298 0,309 0,302

HC

NOXx

0,058 0,060 0,059

PT
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Power correction method

Motordrehzahl (1/min)
2500 -50

S‘I)O 700 900 1100 1300 1500 1700 1900 2100 2300

2100 < WA -100

1700 1 -150 4

1300 1 -200 4

Drehmoment (Nm)
Drehmoment (Nm)

900

-250 i
Mapping Motoring o

-300

500 T T T T T T
500 700 900 1100 1300 1500 1700 1900 2100 2300
Motordrehzahl (1/min)

Directive refers to ‘net power’=> means the power in EC kW obtained on the test bench at the end of the

crankshaft, or its equivalent, measured in accordance with the EC method of measuring power as set out
in 80/1269/EEC.

The dynamometer settings for the ESC and ELR tests and for the reference cycle of the ETC test shall be
based upon the net engine power P(n) of section 8.2. It is recommended to install the engine on the test
bed in the net condition. In this case, P(m) and P(n) are identical. If it is impossible or inappropriate to
operate the engine under net conditions, the dynamometer settings shall be corrected to net conditions
using the formula below.
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Power correction method

Net engine power = Power measured on test bed P(m)
- Power absorbed by auxiliaries to be fitted for test P(a)
+ Power absorbed by auxiliaries to be removed for test P(b).

The dynamometer setting for each test mode shall be calculated using the formula:
s =P(n) * (L/100) if tested under net conditions
s =P(n) * (L/100) + (P(a) — P(b)) if not tested under net conditions

where:
S = dynamometer setting, kW
P(n) = net engine power as indicated in Annex II, Appendix 1, section 8.2, kW
L = per cent load as indicated in section 2.7.1, %

P(a) = power absorbed by auxiliaries to be fitted as indicated in Annex II, Appendi
section 6.1

P(b) = power absorbed by auxiliaries to be removed as indicated in Annex II,

Appendix 1, section 6.2 /_w
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Power correction method

Common Practice

Intended Method

Engine mapped and tested w/o fan

Engine mapped and tested w/o fan

Measured 100% mapping curve is baisis for
cycle denormalisation

Measured 100% mapping curve needs to be
adjusted for power absorbed by the fan

Example: 100kW @ 1200rpm = 795,8Nm
1kW fan power = 7,95Nm
%-torque in ETC pattern = 13%

Example: 100kW @ 1200rpm = 795,8Nm
1kW fan power = 7,95Nm
%-torque in ETC pattern = 13%

Denormalisation (measured map)
0,13 x 795,8Nm = 103,5Nm

Denormalisation (corrected map)
0,13 x (795,8Nm — 7,95Nm) = 102,4Nm

For final calculation fan power is subtracted

103,5Nm — 7,95Nm = 95,5Nm

Calculation is based on the above value but
for dyno setting the the fan power needs to
be added again

102,4Nm +7,95Nm =109,4Nm
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Motoren / Nutzfahrzeuge
Essen
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