I nf ormal docunent No. <:>

(42nd CRPE, 28 May — 1 June 2001,
agenda item 10.)

UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF | NTERNAL COMBUSTI ON ENGI NES TO BE
I NSTALLED | N AGRI CULTURAL AND FORESTRY TRACTORS AND I N NON- ROAD MOBI LE MACHI NERY
W TH REGARD TO THE MEASUREMENT OF THE NET POWER

Anmendnent 1 to docunent TRANS/ WP. 29/ GRPE/ 2001/ 4

Transnmitted by the Expert fromltaly

Not e: The text reproduced bel ow was prepared by the expert fromltaly

foll owi ng the engagements taken at the 415 session of the GRPE the docunent

takes into account some witten and oral suggestions presented by other

del egati ons.

It consists in two parts:

1. Anmendnent s proposed and their justification

2. Copy of a note received fromthe Polish del egate. The note is conpl eted
by Italian conments.

=  Amendnment 1

Title:

= Amend to read: “ UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF | NTERNAL
COVBUSTI ON ENGI NES TO BE | NSTALLED | N AGRI CULTURAL AND FORESTRY TRACTORS AND
I N NON- ROAD MOBI LE MACHI NERY W TH REGARD TO THE MEASUREMENT OF THE NET POWER,
NET TORQUE AND SPECI FI C FUEL CONSUMPTI ON.”

Justification: It seenms logical to indicate all the parameters approved under
the specification of the present regul ation

=  Anendnent 2: paragraph 1.1.

Amend to read: “1.1. This Regul ation applies to the representation of the
curve as a function of engine speed of the power, torque and specific
fuel consunption at full load , indicated by the manufacturer for
i nternal conbustion engines:” .. The rest unchanged.

Justification: sanme reason as Amendnent 1

=  Anendnent 3: paragraph 1.2.

To be del eted

Justification: the text is redundant.

= Anendnent 4: paragraph 2.9.

Amend to read:

2.9. "Rat ed speed” neans the maximum full | oad speed all owed by the
governor as specified by the manufacturer.,; 2/

and the note 2/

2/ This definition shall be nodified to follow Regulation No. 96 when the rated

speed will be defined according to CFR 40 Part 94. 10 Code of Federa
Regul ations of the United States of Anerica



Justification: To reflect the state of the art of Regulation R96, but give
i nformati on about the possible devel opnent, to be adopted at the sanme tine no to
generate incoherence.

= Anendnent 5: paragraph 2.10.

New t exts

2.10. “Maxi mum net power speed” means the engi ne speed at which the maxi mum
net power is obtained, as specified by the manufacturer; (Renunber
foll owi ng definitions)

Justification: The paraneter is necessary to conplete information

= Anendnent 6: paragraphs 2.10. and 2.11.
To be renunbered as 2.11. and 2.12

Justification: Consequence of anmendment 5
Amendnent 7: paragraph 4. 8.

Amend to read: “4.8. Every engine conforning to an engi ne type or an engine
fam |y approved under this Regulation nust bear, in addition to the
approval nark:

Justification: Better text.
Amendment 8: paragraph 5.2.2.
Amend to read:

“5.2. 2. Measur enents shall be taken at a sufficient nunber of engine speeds
to define correctly the power, torque and specific fuel consunption
curves between the | owest and the hi ghest engine speeds recomrended
by the manufacturer. This range of speeds mnust include the
rotati onal speeds at which the engine produces its rated net power,
its maxi mum net power and its maxi mum net torque.”

Justification: Also torque and the specific fuel consunption are relevant data
for this regulation.

= Anendnent 9 : paragraph 5.2.3.3.3.
Amend to read:
5.2.3.3.3. In the case of an engine | abelled for a specific range of fuels:

The fuel used shall be the one available on the market with the Wbbbe
I ndex at |east 52.6 MIm?® (20° C, 101.3 kPa) if the engine is |abeled
for the Hrange of gases, or at |east 47.2 MIm® (20° C, 101.3 kPa) if
the engine is labelled for the L-range of gases. In case of dispute
the fuel used shall be the reference fuel G20 specified in annex 7 if
the engine is |abeled for the Hrange of gases, or the reference fue
&3 if the engine is labelled for the L-range of gases, i.e. the fue
wi th the highest Wbbe Index for the relevant range, or 4/

4/ "Wobbe Index (lower W; or upper Wi)" neans the ratio of the correspondi ng
calorific value of a gas per unit volune and the square root of its relative
density under the sane reference conditions:

W = Hgas X ‘\/r air / rgas




Justification: Gve a definition for the Wbbe index.

=  Anendnent 10: paragraph 5. 3. 3.

I nsert a new paragraph

5.3.3 “ Fuel consunption
The fuel consunption curve declared by the manufacturer for the type
of engine (or parent engine) shall be accepted if it does not differ
by nore than + 5 per cent at all neasurenent points fromthe val ues
measured for the sane points by the technical service on the engine

submtted for testing.”

Justification: Introduce the acceptance paranmeters for the specific fue
consunption curve.

= Anmendnent 11: paragraph 5.3.3.

To be renunbered as 5.3.4. and
Justification: Consequence of anendnent 10
Amendrment 12: annex 1 item5

Amend to read:

5. List further attachments: ... .. ... . e

5.1. Appendi x 1/ Appendix 2 and 3 1/

5.2. Decl ared power, torque and specific fuel consunption curves for
engi ne/ parent engine and engines within the famly 1/

5.3. Any further attachment (if any) ............... 1/

Justification: give a better indication on the use of the appendi xes to Annex 1.

Amendrment 13 Annex 1 — Appendix 1 : itenms 1.8 and 1.9

To be deleted, and as a consequence itens from1.10 to 1.18 are to be renunbered

Justification: These data are given in the table.
= Amendnent 14:annex 1 appendix 1 item 2

Amend to read: “2. ADDI TI ONAL ANTI - POLLUTI ON DEVI CES (if any, and if not covered
by another heading)”

Justification: Editorial

= Anendnent 15: annex 1 appendix 1
after item7 add new item 8



8. Engi ne performance (declared by the manufacturer)

Rated speed (min?t

Maxi mum power speed (min?t)

Maxi num t or que speed (minY)

Rat ed net power (kW

Maxi nrum net power (kW

Maxi nrum net torque (Nm

Justification: Conplete data to be declared for the (parent) engine.
= Amendnent 16: annex 1 appendix 1 item 1.8
Amend to read:

Proof of identical (or |owest for the parent engine) ratio: system
capacity/fuel delivery per stroke, pursuant to di agram nunber(s)3/:

3/ See annex 5 paragraph 1.9.
Justification: Gve clarification

= Amendnent 17: annex 1 appendix 2 item 2 (table)

Amend to read:

Speci fication Engines of the family | Parent engine 1/

Engi ne type

No. O cylinders

Rat ed speed (mn?Y)

Fuel delivery per stroke (nm?)
for conpression-ignition

engi nes, fuel flow (g/h) for
positive-ignition engines

Rat ed net power (kW

Maxi mum net power (kW

Maxi num power speed (mn?)

Maxi num t or que speed (min'?Y)

Fuel delivery per stroke ()

Maxi mum t or que ( Nm)

Low idl e speed (min?d

Cyl i nder di spl acenent

(in % of parent engine) 100

Justification: Conplete information to be given

= Amendnment 18: annex 2 item11.1

Amend to read:

“11.1. Approved data”




Justification: This is the correct reference for this annnex.

= Anendnent 19: annex 4 iteml

Amend to read:

“1. These provisions apply to the nethod for determ ning the power curve

at full load of an internal conmbustion engi ne operated under intermttent speed
as a function of engine speed and the rated speed and rated net power of an

i nternal conbustion engi ne operated under constant speed”

Justification: Describe adequately the conditions for engines operating under
constant speed.

= Amendnent 20: annex 4 table 2

Amend to read:

SETTI NG CONDI TI ONS

1. Setting of carburettor(s),
evapor at or/ pressure
regul at or
2. Setting of injection punp In accordance with the
delivery system manuf actu’ er' s production
3. lgnition or injection timng |specifications and used wi thout
(timng curve) further alteration
4. Covernor setting for the particular application.
5. Emi ssion control devices

Justification: Describe the case of gas fuelled engines.
= Amendnent 21: annex 4 item5.4.2

formula to be Corrected as foll ows
. fm
ag = (fa)

Justification: editorial, the original formul a had been wongly typed.
=  Anendnent 22: annex 4 item5.4.2.1.2.
formula to be Corrected as follows

_ @90, @T §°

f T YC——+
P,g €298g

a

Justification: same as above

= Amendnent 23: annex 4 itemb5.4.2.1. 3.
formula to be Corrected as foll ows

..0.7 0.7
_ 2990, 2T o

f = T S, 4
gpd o 3298g

a

Justification: same as above



= Anmendnent 24: annex 4 item5.4.2.3

fornmula to be Corrected as foll ows

0.93 < a5 < 1.07

Justification: Update correction factor limts.

Amendrment 25: Annex—-4 — Appendix items from 1.1. to 1.2.5.2.
Anend to read:

1.1. Location of exhaust back-pressure neasuring point

1.2. Location of inlet depression neasuring point

The rest unchanged

Justification: all the deleted data are already included in the table in item
4,

=  Anendnent 26: Annex—4 — Appendix item4

Tabl e under item 4: anend to read:

Engi ne speed, min!

Measured torque, Nm

Measur ed power, kW

Measured fuel flow, g/h

Baronetric pressure, kPa

Wat er vapour pressure, kPa

Inlet air tenperature, K

Power to be added for equi pnment and No. 1
auxiliaries in excess of Table 1, kW No. 2
Total , kW No. 3

(9

Power correction factor

Corrected brake power, kW

Net power, kW

Net torque, Nm

Corrected specific fuel consunption g/ (kW) 2/

Cooling liquid tenperature at outlet, K

Lubricating oil tenperature at neasuring point, K

Air tenperature after pressure-charger, K 1/

Fuel tenperature at injection punp inlet, K

Air tenperature after charge air cooler, K 1/

Pressure after pressure-charger, kPa

Pressure after charge air cooler, kPa

I nl et depression, Pa

Exhaust back-pressure, Pa

Fuel delivery, mm/stroke or cycle 1/

Justification: Editorial correction



Amendnent 27:annex 5 title:
Amend to read:

ESSENTI AL CHARACTERI STI CS OF THE ENG NE FAM LY

Amendment 28: Annex 5 first sentence after the title(not nunmbered)
amend by adding nunber 1 and a title as follows:

1. PARAMETERS DEFI NI NG THE ENG NE FAM LY" The rest unchanged
Justification: Inprove the structure

Amendnment 29: annex 5 paragraph 6.1., 6.2., and 6. 3.
Renunber as 1.1., 1.2., and 1.3.

Justification: typing errors

Amendnent 30: Annex 5former paragraph 6.3. now 1.3.

Amend to read:
“1.3. Individual cylinder displacenment

I ndi vi dual cylinder displacenment, within 85 % and 100 % of the | argest
di spl acenent within the engine famly.”

Justification: give a correct reference for the displacenent tolerance, in line
with the proposed amendnent of 97/68/ EC

Amendment 31: annex 5 paragraph 7, 7.1., and 7.2
Renunmber as 2, 2.1, and 2.2
Justification: typing errors

Amendrment 32: Annex 5 former paragraphs 7.1. and 7.2. now 2.1 and 2. 2.

amend to read

2.1. In the case of diesel engines the parent engine of the family shall be
selected using the prinmary criteria of the highest fuel delivery per
stroke at the declared maxi mum torque speed.

In the event that two or nore engines share this primary criteria, the
parent engine be selected using the secondary criteria of highest fuel
delivery per stroke at rated speed. Under certain circunstances, the
approval authority may conclude that the worst case enmi ssion rate of the
fam |y can best be characterized by testing a second engine. Thus, the
approval authority may select an additional engine for test based upon
features which indicate that it nmay have the hi ghest em ssion |evels of
the engines wit in that famly

2.2 In the case of S.I. engines the parent engine of the famly shall be
selected using the prinmary criteria of the fuel flow (g/h).

Justification: give the criteria for S.I. engines.



Amendnent 33: Annex 6

Repl ace all the annex with the followi ng one:

Annex 6

CHECKS ON CONFORM TY OF PRODUCTI ON

GENERAL

These requirements are consistent with tests to be held to check
conformty of production, according to paragraph 6.2. of this Regul ation

TEST PROCEDURES

The met hods of testing and neasuring instrunents shall be those described
in annexe 4 to this Regulation

COLLECTI ON OF SAMPLES

Case of an engine type

One engine has to be chosen. |If after the test of paragraph 5.1. bel ow,
the engine is not considered as conformng to the requirenents of this
Regul ation, two nore engi nes have to be tested.

Case of a famly of engines

In case of an approval granted to a famly of engines the COP shall be
run on one nenber of the famly which is not the parent engine. In case
of failure of the COP test, the two nore engines shall be of the sane
menber type.

MEASUREMENT CRI TERI A
Net power and specific fuel consunption of internal conmbustion engine

Measurenments shall be taken at a sufficient nunber of engine speeds to
define correctly the power, torque and specific fuel consunption curves
between the | owest and the highest engi ne speeds reconmended by the

manuf acturer as defined in paragraph 5 of this Regul ation

The val ues neasured by the technical service for the engine sanpled shal
not differ by nore than + 5 per cent for the net power (torque), and £ 7%
for the specific fuel consunption, at all neasurenment points on the curve
with a tolerance of £ 2 per cent for engine speed.

EVALUATI ON OF RESULTS

If the net power and fuel consunption figures of the second and/or third
engi ne of paragraph 3. do not fulfil the requirenents of paragraph 4.
above, the production shall be considered not to conformto the

requi renents of this Regulation and the provision of paragraph 7. of this
Regul ation shall be put into effect.

Justification: Gve a conplete set of conditions for the paranmeters to be
eval uated and correct criteria for the engi ne sanpling.



Amendnent 34:annex 7 items 1 and 2

Repl aces the item 1 and 2 and the notes with the foll ow ng ones:

“ 1.

Techni cal data of the LPG reference fuels

Parameter Unit Limits Fuel A Limits Fuel B Test Method
Minimum M aximum Minimum Maximum
Motor Octane 925 92,5 EN 589
Number Annex B
Composition
C3 content % vol 48 52 83 87
C4 content % vol 48 52 13 17 1SO 7941
Olefins % vol 12 14
Evaporation residue mg/kg 50 50 NFM 41-015
Total sulphur content ppm 50 50 EN 24260
weight®
Hydrogen sulphide None None SO 8819
Copper strip rating Class1 class1 1SO 6251
corrosion
Water at 0°C Free free visual
inspection

(1) valueto be determined at standard conditions 293,2 K (20 °C) and 101,3 kPa

(2 Thismethod may not accurately determine the presence of corrosive materialsif the sample contains
corrosion inhibitors or other chemicals which diminish the corrosivity of the sample to the copper strip.
Therefore, the addition of such compounds for the sole purpose of biasing the test method is prohibited.’

Techni cal data of NG reference fuels

Eur opean market fuels are available in two ranges:

— the Hrange, whose extreme reference fuels are GR and Gyg;

— the L range, whose extreme reference fuels are Gyz and G25.

The characteristics of

bel ow:

&R &3 and @5

reference fuels are

summari sed



Referencefuel GR

Limits
Characteristics Units Basis Test Method
Minimum Maximum

Composition:
Methane 87 84 89
Ethane 13 11 15
Balance ™’ %-mole - - 1 1SO 6974
Sulphur content mg/n? ** - - 10 1SO 6326-5
(%)
*" Inerts +Cyps
(% %)

Value to be determined at standard conditions (293.2 K (20°C) and 101.3
kPa).

Reference fuel G23

Limits
Characteristics Units Basis Test Method
Minimum Maximum

Composition:
Methane 925 915 935
Balance *’ %-mole - - 1 1SO 6974
No 7.5 6.5 8.5
Sulphur content mg/nt Gex) - - 10 SO 6326-5

%) | nerts (different from Np) +Cp +Cps

%*) \/alue to be determined at standard conditions (293.2 K (20°C) and 101.3
kPa).
Reference fud G25
Limits
Characteristics Units Basis Test Method
Minimum Maximum

Composition:
Methane 86 84 88
Balance *’ %-mole - - 1 1SO 6974
Ny 14 12 16
Sulphur content mg/nt Gex) - - 10 SO 6326-5
*) | nerts (different from Ny) +Cy +Cps
(% %)

Vaue to be determined at standard conditions (293.2 K (20°C) and 101.3
kPa).




Justification: Update the gaseous fuels specifications to the nost recent
evol ution.

Part 2

The list below is derived fromthe suggestions offered by the Polish del egate
integrated with the Italian comments (in italic and underlined).

COVMENTS
TO PROPCSAL FOR A DRAFT REGULATI ON
UNI FORM PROVI SSI ONS CONCERNI NG THE APPROVAL OF | NTERNAL COMBUSTI ON ENG NESE TO
BE | NSTALLED I N AG RUCCLTURAL AND FORESTRY TRACTORS AND | N NON- ROAD MOBI LE
MACHI NERY W TH REGARD TO THE MEASUREMENT OF THE NEXT POWER

Transnitted by the expert from Pol and

. GENERAL

1. W have doubts that WP.29 and, consequently, GRPE have a nmandate to set
requirenents for small SI engines intended to be fitted for instance in |awn
mowers of chain saws. This problem should be clarified. In ny view the scope
of application of the proposed Regulation should be initially limted to
engi nes covered by regulation 96. In the future when a new Regulation for
small S| engines is devel oped, the proposed regulation could be parallely
revised.

Th

S issue will be raised for discussion during the neeting.
However, further comments are nmde under assunption that the proposed
Regualtins will be applicable to such engines.

2. The proposed regulation is supposed to be applicable also to gas engines
(par.5.2.3.), but the description of their fuel feed is not included in Annex
1, Appendix 1 — 3 and in Annex 5.

Th

s issue will be raised for discussion during the neeting.

3. The performance to be verified are:

- rated net power;

- nmaxi nrum net power;

- maxi nrum net torque

but these performances are not consistently defined and listed in the text.

New definitions have been incl uded.

(I SPECI FI C COMMENTS
1. Par 1, anend to read

- used in category | vehicles powered by a conpression-ignition engine
(having..............."
- justification: Regulation 96

The scope of this Regulation should not be limted to conpression ignition
engi nes, a decision mght be derived from the discussion about the power linmts
to be applied to the engi ne categori es.




2. Para 1, anmend to read:

.................... operated under intermttent speed, including........
Justification: Para 1.2 refers to engines operated under constant speed.

It was preferred to delete paragraph 1.2 with the sane effect.

3. Insert a new paragraph 2.10 defining the wording “maxi mum (net) power speed”
See rel evant anendnent

4., Para 4.8, anend to read:

“The Every engine conformng to an engine type or an engine famly approved a
technical unit under this Regulation nust bear...........
See rel evant anendnent

5. Para 5.2.3.2, anend to read:

..................... engi ne produces its rated net power, maxinmm net power and its
maxi mum net torque”

Justification: rated power nust be also nmeasured (see Annex 2, para 11.1.1); as
regards “net” see the definitions
See rel evant anmendnent

6. Annex 1, para 3

Thi s paragraph seens to be redundant. The proposed Regulation is applicable to
engi nes, not machinery. The required characteristics should be given in Appendi x
1, para 1.17 and 1.18

Thi s paragraph corresponds to item 1.3 Annex of directive 97/ 68/ EC
7. Annex 1, para 2.1 and 4. Amend to read:

..... of the engine/parent engine......
Justification: see Annex 1, Appendix 1, title

It is coherent with 97/68/EC, the |list of appendixes in annex 1 has been updated
toclarify it.

8. Annex 1, Appendix 1, para 1.1, 1.1.2:

These two paragraphs seem to be redundant. The same information should be given
in Annex 1, para 1.3, 1.5
It is coherent with 97/68/EC

9. Annex 1, Appendix 1, para 1.8, 1.9. should be deleted

Justification: see item 10 bel ow
Agree, in fact the reference to the curves to be decl ared has been incl uded.

10. Annex 1, Appendix 1, insert a new paragraph 8

“8. Engi ne performance (declared by manufacturer)

Rat ed speed (RPM

Maxi nrum power speed (rpm

Maxi num t or que speed (rpm

Rat ed net power (kW

Maxi nrum net power (kW

Maxi nrum net torque (Nm
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Justification: The performances nust be declared before they are approved
Agreed with further devel opnent
11. Annex 1, Appendix 2, para 1.8

Is the criterion “proof of identical ........ ."” applicable also to SI engines?
Not e added.

12. Annex 1, Appendix 2, para 2.2.

Insert in the colum “specification” also itens “maxi mum net power” and “maxi num
power speed”

Justification: The performances nust be declared before they are approved
Agreed see rel evant anendnent
13. Annex 2, para 11.1, amend to read:

“Declared Approved data”
Agreed see rel evant anendnent

14. Annex 4, para 1., amend to read:
TR combustion engine operated under internmittent speed as a function of
engi ne speed and the rated net power of an internal conmbustion engi ne operated
under constant speed”

Remark: It is desirable to specify in Annex 4 how to determ ne the rated speed.
Agreed see rel evant anendnent

15. Annex 4, para 2., table 2., anend to read:
“1l. Setting of carburettor(s), evaporator/pressure regulator”

Justification: for sone gas engines
Agreed see rel evant anendnent

16. Annex 4, Appendi x, amend to read:
“1. TEST CONDI TI ONS

1.1. Location of exhaust back-pressure neasuring point
1.2. Location of inlet depression neasuring point”

Justification: Para 1.1. to 1.2.5.2. seemto be redundant. All required data are
included in table in para 4
Agreed see rel evant anendnent

17. Annex 5, para 6.3

It is not clear how to calculate that the total spread does not exceed 15%
Should the spread (in cm’) be divided by the smallest, nedium or |argest
di spl acenent ?

The provision as been nodified in agreement with the | atest amendnment proposa
of 97/ 68/ EC.

18. Annex 5, para 7.7

No parameters for gas engines are |isted.
These paraneters depend formthe ignition systemrather than fromthe fuel
19. Annex 5, para 7.1.

Are these criteria applicable to SI engines?
Updat ed according to the | atest amendnent proposal of 97/68/EC




Annex 7, note (9)

The wording from 01 series of anendnents to R 96 should be used (but the current
wordi ng i s not correct)

The proposed wording is already in line with R 96/01 and 97/68/ EC.




