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A. PROPCSAL
Title, amend to read
“UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF | NTERNAL COMBUSTI ON ENG NES
TO BE | NSTALLED I N AGRI CULTURAL AND FORESTRY TRACTORS
AND | 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.”

Paragraph 1.1., anend to read:

"1.1. This Regul ation applies to the representation of the curves as
a function of engi ne speed of the power, torque and specific fue
consunption at full |oad, indicated by the manufacturer for

i nternal conbustion engines to be used:
- in category T vehicles 1/,

- in machinery intended and suited, to nove, or to be noved
on the ground, with or w thout road, operated under
intermttent or constant speed.

1/ As described in annex 7 of the Consolidated Resolution on the
construction of Vehicles (R E 3) (document TRANS/ WP. 29/ 78/ Rev. 1/ Amend. 2) . "

Paragraph 1.2., should be del eted.

Paragraph 2.9., amend to read (footnote 2/ being deleted):

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

Insert new paragraph 2.10., to read:

"2.10. "Maxi mum net power speed" neans the engine speed at which the
maxi mum net power is obtained, as specified by the manufacturer

Par agraphs 2.10. (forner) and 2.11., renunber as paragraphs 2.11. and 2.12.

Paragraph 4.4.1., the reference to footnote 3/ and footnote 3/ renunber as
footnote 2/.

Par agraph 4.8., anend to read:

"4.8. Every engine conformng to an engine type or an engine famly
approved under this Regulation nmust bear, in addition to the
approval mark:"

Paragraph 5.2.2., anend to read:

"5.2.2. 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 hi ghest engine speeds recomrended
by the manufacturer. This range of speeds nust include the
rotati onal speeds at which the engine produces its rated net power,
its maxi mnum net power and its maxi num net torque.”

Paragraph 5.2.3.3.3., amend to read (inserting also new footnote 3/):
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“5.2.3.3.3. In the case of an engine labelled for a specific range of fuels:

The fuel used shall be the one available on the market with the
Wobbe Index at |east 52.6 MIm?® (20 °C, 101.3 kPa) if the engine
is labelled for the Hrange of gases, or at |east 47.2 MIm?3

(20 °C, 101.3 kPa) if the engine is |abelled 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 |labelled for

the H-range of gases, or the reference fuel Q3 if the engine is
| abel  ed for the L-range of gases, i.e. the fuel with the highest
Wobbe Index for the relevant range, or 3/

3/ "Wobbe I ndex (lower W; or upper Wi)" nmeans the ratio of the
corresponding calorific value of a gas per unit volume and the square root of
its relative density under the same reference conditions:

W ? H X \/?an /2

gas

gas

Insert new paragraph 5.3.3., to read:

"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 * 8 per cent at all nmeasurenment points fromthe
val ues nmeasured for the same points by the technical service on the
engi ne subnmitted for testing."

Paragraph 5.3.3. (forner), renunber as paragraph 5.3.4.

Annex 1, item 5., anmend to read:

“5. List further attachnents:
5. 1. Appendix 1 / Appendix 2 / Appendix 3 1/
5.2. Decl ared power, torque and specific fuel consunption curves

for engine/parent engine and engines within the famly 1/
5. 3. Any further attachnments, if any: . ...... .. .. . . .. .. ..

Annex 1 — Appendix 1

ltems 1.8. and 1.9., should be del eted.

ltenms 1.10. to 1.18., renumber as itens 1.8. to 1.16.

ltem 2., correct to read

" 2. ADDI TI ONAL ANTI - POLLUTI ON DEVICES (if any, and if not covered by
anot her headi ng)"
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Insert newitem8., to read:

“8. Engi ne performance (declared by the manufacturer)

Rat ed speed (nin?)

Maxi mum power speed (nin'?t)

Maxi mum t or que speed (min?)
Rat ed net power (kW

Maxi mum net power (kW

Maxi mum net torque (Nm

Annex 1 appendi x 2,

Item1.8., amend to read (inserting also a new footnote 3/):

"1.8. 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."

Item 2.2. (table), amend to read:

Speci fication Engines of the famly | Parent engine 1/

Engi ne type

No. of cylinders

Rat ed speed (min?)

Fuel delivery per stroke (mmy)
for conpression-ignition

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

Rat ed net power (kW

Maxi nrum net power (kW

Maxi mum power speed (nin'?t)

Maxi mum t or que speed (min?)

Fuel delivery per stroke (mm)

Maxi mum t or que (Nm

Low i dl e speed (mn?)

Cyl i nder di spl acenent
(in % of the |argest one) (see
annex 5.1.3)

Annex 2, item11.1., anend to read:

"11.1. Approved data"
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Annex 4,
Paragraph 1., anend to read:
"1 These provisions apply to the method for determ ning the power
curve at full load of an internal combustion engi ne operated under

intermttent speed as a function of engine speed and the rated
speed and rated net power of an internal conbustion engi ne operated
under constant speed.”

Paragraph 2.4., table 2, amend to read:

"Table 2

SETTI NG CONDI TI ONS

1. Setting of carburettor(s),
evapor at or/ pressure regul at or

2. Setting of injection punp I'n accordance with the
del i very system manuf acturer's production

speci fications, and used wi thout
further alteration
for the particular application.

3. Ignition or injection timng
(timng curve)

4. Governor setting

Em ssion control devices

6. Boost contro

Paragraph 5.4.2., correct the fornula to read:

g = (fa)fm

Paragraph 5.4.2.1.2., anend to read:

"5.4.2.1.2. Turbocharged engines with or w thout charge air cooling"

Paragraph 5.4.2.1.3., should be del eted.

Paragraph 5.4.2.3., correct the fornmula to read:

0.93 < a, < 1.07

Annex 4 — Appendi X,

Iltem1.1., amend to read
"1.1. Locati on of exhaust back-pressure neasuring point”

ltems 1.1.1. to 1.1.6., should be del eted.

Iltem1.2., anend to read
"1. 2. Location of inlet depression neasuring point”

ltenms 1.2.1. to 1.2.5.2., should be del eted.
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Item4., amend to read (footnotes */ and 1/ and 2/ not nodified):

"4, Detailed results of measurements */

Engi ne speed, nin

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 equipnent and
auxiliaries in excess of Table 1, kW

§68

Total, kW

Power correction factor

Corrected brake power, kW

Net power, kW

Net torque, Nm

Corrected specific fuel consunption g/ (kW) 2/

Cooling liquid tenmperature 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, mnf/stroke or cycle 1/

*/ The characteristic ...... "
Annex 5,

Title and the text below, anend to read:

"Annex 5
ESSENTI AL CHARACTERI STI CS OF THE ENG NE FAM LY
1. PARAMETERS DEFI NI NG THE ENG NE FAM LY
The engine famly may be defined by basic design ..... must be comon: "

Paragraphs 6.1. and 6.2., renunber as paragraphs 1.1. and 1.2.
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Par agraph 6.3., renumber as paragraph 1.3., and anmend to read:

“1.3. Individual cylinder displacenent

I ndi vi dual cylinder displacenment, within 85 and 100 per cent of the
| argest di splacement within the engine famly."

Par agraphs 6.4. to 6.9., renunber as paragraphs 1.4. to 1.9.

Paragraphs 7. to 7.2., renunber as paragraphs 2. to 2.2., and anend to read:

"2. CHO CE OF THE PARENT ENG NE

2.1, In the case of diesel engines the parent engine of the fam |y shal
be selected using the primary 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 shall be selected using the secondary criteria of
hi ghest fuel delivery per stroke at rated speed. Under certain

ci rcunst ances, the approval authority may conclude that the worst
case emi ssion rate of the family can best be characterized by
testing a second engine. Thus, the approval authority may sel ect
an additional engine for test based upon features that indicate
that it may have the highest em ssion levels of the engines within
that famly.

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

Annex 6., anend to read:
"Annex 6
CHECKS ON CONFORM TY OF PRODUCTI ON
1. GENERAL
These requirenments are consistent with tests to be held to check
conform ty of production, according to paragraph 6.2. of this
Regul ati on.

2. TEST PROCEDURES

The nethods of testing and neasuring instrunments shall be those
described in annexe 4 to this Regulation

3. COLLECTI ON OF SAMPLES
3.1 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
requi renments of this Regulation, two nore engines have to be
tested.

3.2 Case of a famly of engines

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

4, MEASUREMENT CRI TERI A

4.1. Net power and specific fuel consunption of internal combustion
engi ne
Measurenents 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 as defined in paragraph 5 of this Regul ation
The val ues neasured by the technical service for the engine sanpled
shall not differ by nore than £+ 5 per cent for the net power
(torque), and = 10% for the specific fuel consunption, at al
measurenent points on the curve with a tolerance of £ 5 per cent
for engi ne speed.

5. 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 requirements of

par agraph 4. above, the production shall be considered not to
conformto the requirenents of this Regulation and the provision of
paragraph 7. of this Regulation shall be put into effect.”

Annex 7, paragraphs 1. and 2. (including the respective notes), anmend to read
(note 3/ deleted):

" 1. Techni cal data of the LPG reference fuels
Par amet er Uni t Limts Fuel A Limts Fuel B Test Met hod
M ni mum | Maxi num| M ni num| Maxi mum
Mot or Oct ane 1 92,5 (1 92,5 EN 589 Annex B
Number
Conposition:
C3 content % vol 48 52 83 87
C4 content % vol 48 52 13 17 | SO 7941
d efins % vol 12 14
Evaporation ng/ kg 50 50 NFM 41- 015
resi due
Tot al sul phur ppm 50 50 EN 24260
cont ent mass (Y
Hydr ogen --- None None | SO 8819
sul phi de
Copper strip rating Class 1 class 1 | SO 6251(2
corrosion
Water at 0°C free free vi sual
i nspection
(1) Value to be determ ned at standard conditions 293,2 K (20 °C) and
101, 3 kPa

(2) This method may not accurately deternmine the presence of corrosive
materials if the sanple contains corrosion inhibitors or other
chemi cals, which dimnish the corrosivity of the sanple to the copper
strip. Therefore, the addition of such conpounds for the sole
pur pose of biasing the test nmethod is prohibited.
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- the H range, whose extrene reference fuels are GR and Gyg;
- the L range, whose extrene reference fuels are Gygz and G25.

The characteristics of GR, Gyg and G25 reference fuels are

sumari sed bel

Ref erence fuel GR
Limts
Characteristics Units Basi s Test Met hod
M ni mrum | Maxi num
Conposition:
Met hane 87 84 89
Et hane 13 11 15
Bal ance *’ % ol e - - 1 | SO 6974
Sul phur cont ent g/ i? (% %) ) ) 10 | SO 6326-5
(*) Inerts +GC,,
(**)  Value to be determined at standard conditions (293.2 K (20°C)
and 101. 3 kPa).
Ref erence fuel G23
Limts
Characteristics Units Basi s Test Met hod
M ni mrum | Maxi num
Conposition:
Met hane 92.5 91.5 93.5
Bal ance *’ % nol e - - 1 | SO 6974
No 7.5 6.5 8.5
Sul phur cont ent ng/ n? () - - 10 | SO 6326-5
(*) Inerts (different fromN, +C, +C,.
(**)  Value to be determined at standard conditions (293.2 K (20°0Q

and 101. 3 kPa).
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2.

Re.

Ref erence fuel G25
Limts
Characteristics Units Basi s Test Met hod
M ni rum | Maxi num
Conposition:
Met hane 86 84 88
Bal ance *’ % nol e - - 1 | SO 6974
No 14 12 16
Sul phur cont ent mg/ n - - 10 | SO 6326-5

(%)

(% %)

and 101.3 kPa).”

JUSTI FI CATI ON

Gener al

remar ks

Since times have not
rated speed (in line with CFR 40 Part
nore consistent with the existing EU and US
em ssion | egislation by taking into account the already agreed
anmendnents as the proposa

definition of

deci ded to make the draft

exhaust
techni ca

institutions e.g.

Inerts (different fromN,) +C, +C,.,

under

94.107)

Val ue to be determ ned at standard conditions (293.2 K (20°C)

been considered ripe for the adoption of a new
it was

di scussion at the EU

- nmore detailed definition of engine famlies

- updat ed correction factors
- i ncl usi on of gaseous reference fuels

- etc.

Qovi ously al

t he suggesti ons and comments put

vari ous experts were taken into account.

Specific justifications:

Title and paragraph 1.1.:

It seens | ogical

approved under the specification of the present

Re.

par agr aph 1. 2.

Re.

par agr aph 2. 9.

t he general

Re.

remar ks

par agr aph 2.10.:

Re.

par agraph 4. 8.

to indicate al

regul ati on.

The del eted text was redundant.

To reflect the state of the art

The paraneter

Text

i mprovenment .

of Regul ation No. 96,

on the table by the

t he paraneters

see

is necessary to conplete information.
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Re. paragraph 5.2.2.: Also torque and the specific fuel consunption are
rel evant data for this Regul ation.

Re. paragraph 5.2.3.3.3.: To give a definition of the Wbbe index.

Re. paragraph 5.3.3.: To introduce the acceptance paraneters for the specific
fuel consunption curve by providing nore realistic tolerances.

Re. Annex 1, itemb5: To give a better indication on the use of the appendi xes
to Annex 1.

Re. Annex 1 — Appendix 1, itens 1.8. and 1.9.: These data have been
transferred to the table at the end of appendix 1, new item 8 described |ater

Re. Annex 1 - Appendix 1, item8: To conplete the data to be declared for the
(parent) engine.

Re. Annex 1 - Appendix 2, item1.8.: To provide nore accurate information.

Re. Annex 1 - Appendix 2, item2.2. (table): To conplete the information to be
gi ven.

Re. Annex 2, item11.1.: This is the correct reference for this annex.

Re. Annex 4, paragraph 1.: To describe adequately the conditions for engines
operating under constant speed.

Re. Annex 4, table 1, note b/: Correction of a typing error

Re. Annex 4, paragraph 2.4. table 2: To describe the case of gas fuelled
engi nes.

Re. Annex 4, paragraph 5.4.2.: Editorial, the original fornmula was wongly
typed.

Re. Annex 4, paragraphs 5.4.2.1.2. and 5.4.2.1.3.: To align with 97/68/EC.

Re. Annex 4, paragraph 5.4.2.3.: To update correction factor limts.

Re. Annex 4 — Appendix, items 1.1. to 1.2.5.2.: Al the deleted data are
already included in the table in item4

Re. Annex 4 — Appendix, item4: Editorial inprovenent.

Re. annex 5 the first sentence after the title: To inprove the structure of
the text.

Re. Annex 5, paragraphs 6.1. and 6.2. (renunbered 1.1. and 1.2.): Corrections
of typing errors.

Re. Annex 5, paragraph. 6.3. (renunbered 1.3.): To give a correct reference
for the displacenent tolerance, in line with the proposed amendnment of
97/ 68/ EC.

Re. Annex 5 paragraphs 7. to 7.2. (renunbered 2.1. to 2.2.): Corrections of
typing errors and to give the criteria for S.1. engines.
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Re. Annex 6.: To give a conplete set of conditions for the paraneters to be
eval uated and correct criteria for the engine sanpling. This procedure further
pl aces the accent on conformty of production controls aimng at the
verifications of engines not tested during the initial approval

Re. Annex 7, paragraphs 1. and 2.: Update the gaseous fuels specifications to
t he nost recent evol ution




