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AGREEMENT

CONCERNING THE ADOPTION OF UNIFORM TECHNICAL PRESCRIPTIONS
FOR WHEELED VEHICLES, EQUIPMENT AND PARTS WHICH CAN BE FITTED AND/OR
BE USED ON WHEELED VEHICLES AND THE CONDITIONS FOR RECIPROCAL RECOGNITION
OF APPROVALS GRANTED ON THE BASIS OF THESE PRESCRIPTIONSY/

(Revision 2, including the amendments entered into force on 16 October 1995)

Addendum 48: Regulation No. 49

Revision 2 - Amendment 2

Supplement 2 to the 02 series of amendments - Date of entry into force: 28 August 1996

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF COMPRESSION-IGNITION (C.l1.)
AND NATURAL GAS (N.G.) ENGINES AS WELL AS POSITIVE-IGNITION (P.l.) ENGINES
FUELLED WITH LIQUEFIED PETROLEUM GAS (LPG) AND VEHICLES EQUIPPED WITH C.I.
AND N.G. ENGINES AND P.l. ENGINES FUELLED WITH LPG, WITH REGARD
TO THE EMISSIONS OF POLLUTANTS BY THE ENGINE

UNITED NATIONS

*/ Former title of the Agreement:

Agreement Concerning the Adoption of Uniform Conditions of Approval and Reciprocal Recognition of Approval for
Motor Vehicle Equipment and Parts, done at Geneva on 20 March 1958.

GE.97-20557
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Title of the Regul ation, amend to read: (see cover page)

Text of the Regul ation

Paragraph 1, amend to read:

"1. SCCPE
This Regul ation applies to the enission of gaseous and particul ate
pollutants fromC . and NG engines and P.1. engines fuelled with LPG
used for driving motor vehicles having a design speed ...."

Footnote 2/ pertinent to paragraph 1, amend to read:

"2/ Engi nes used by category NI, N2, and M2 ...."

Paragraph 2.7. (former para. 2.6., see docunent TRANS/WP.29/R 700), arend to
read:

"2.7. "gaseous pollutants" means carbon nonoxi de, hydrocarbons (assumng a
ratio of CH. 4 for C 1. engines, CH,, for NG engines and CH,
for LPG engines) and oxides of nitrogen, the | ast named being
expressed in nitrogen di oxi de (NQ,) equivalent."

Paragraph 2.10. (former para. 2.9, see docunent TRANS/WP. 29/ R 700), arend to
read:

"2.10. "rated speed" neans the maximumfull |oad speed allowed by the
governor as specified by the manufacturer in his sales and service
literature, or, if such a governor is not present, the speed at
whi ch the maxi mum power is obtained fromthe engi ne, as specified by
the manufacturer in his sales and service literature."

Annex 1, "ESSENTI AL CHARACTERI STI CS OF THE ENG NE AND | NFORVATI ON CONCERN NG
THE CONDUCT OF TEST"

Insert newitens 3.4. to 3.4.6.5., to read:

"3. 4. For LPG fuelled engines:

3.4.1. Evapor at or/ pressure regul ator:

3.4.1. 1. Make(s):

3.4.1. 2. Type(s):

3.4.1.3. Certification nunber:

3.4.1.4. I dentification:

3.4.1.5. Dr awi ngs: Coe e

3.4.1.6. Nunber of main adjustnent points: .o Co
3.4.1.7. Description of principle of adjustnent through mai n adj ust nent

poi nt s: :
3.4.1.8. Nunber of idle adj ust nent poi nts:
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Description of principles of adjustnent through idle adjustnent
poi nt s:

Q her adj ust nent possi b| I ities (|f so and V\hl ch)

By LPG carburation equiprent: yes/no 1/

Syst em descri ption:

Make(s):

Type(s): oo

M xi ng piece: yes/no 1/

Nunber :

Make(s):

I dentification:

Dr awi ngs: oo

Pl ace of installation:

Adj ustment possibilities: . . . .

By injection equipnent: yes/no 1/

Nunber :

Make(s):

I dentification:

Dr awi ngs: oo

Pl ace of installation:

Adj ustment possibilities:

Injector(s) : yes/no 1/

Make(s):

Type(s):

I dentification: Ce e e e e

El ectronic Control Unit LPG fuelling:

Make(s):

I dentification:

Adj ustment possibilities:

Further docurentation: Coe e e
Description of the LPG equi pmant and the phyS| caI saf eguar di ng of
the catal yst at switch-over frompetrol to LPG or back:
System |l ay-out (el ectrical connections, vacuum connections,
conpensati on hoses, etc.):

Drawi ng of the synbol :

Adj ust ment dat a: .
Certificate of the vehi cIe on petrol if already granted:
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Annex 2A, "COWUN CATION', anend the title to read:

of.é.conpression—ignition (C1.) engine type / of a natural gas (N G)
engine type 2/ or a positive-ignition (P.1.), LPGfuelled engine
type 2/, as a separate technical unit with regard ...."

Insert newitens 3 and 3.1., to read:

"3. Conmbustion type: conpression-ignition/positive-ignition 2/
3. 1. Type of fuel:

Itens 3 to 18 (forner), renunber as itens 4 to 19.

Annex 4, TEST PROCEDURE', insert a new paragraph 3.1., to read:

"3. 1. In the case of LPG the fuel shall be of commercial quality, of which
density and heating val ue shall be determ ned and noted in the
report."

Annex 4 - Appendi x 1,

Insert a new paragraph 2.2.2.3., to read:

"2.2.2.3. In the case of LPGfuelled engines:

Viea = V'ar - G (dry exhaust vol une)
or
View = V'ar + Ga (wet exhaust vol urre)"

Annex 4 - Appendi x 3,

Insert a new paragraph 1.1.2.1.3., to read:

"1.1.2.1.3. In the case of LPGfuelled engines:

ppm (wet basis) = ppm (dry basis) x (1-2.40 G/ Gyr)
wher e:

G is the fuel flow (kg/s) (kg/h)
Gir is the air flow (kg/s) (kg/h) (dry air)"
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Insert a new paragraph 1.1.6., to read:

"1.1.6. The pol lutant mass flow for LPG fuelled engine and for node, shall
be cal cul ated as foll ows:
(1) NQ, rass = 0. 001587 x NQ, conc X Gy
(2) Qs = 0. 000966 x QO X Goy
(3) HCoes = 0. 000505 x HC,. X Goy
or,
(1) NQ, s = 0.00205 X NQ cone X V 5 (dry)
(2) NQ, s = 0.00205 X NQ cone X V'sw (wet)
(3) Qpss = 0.00125 X Qe X V 5 (dry)
(4) HCrss = 0. 000653 x HC,e X V'gw (wet)”
Paragraph 1.1.6. (forner -see document TRANS WP. 29/ R 700), renunber as
paragraph 1.1.7.

Paragraph 1.3.3., anend to read:

"1.3.3. Total sanpling type with GO, neasurenent and carbon bal ance et hod
G = 206 X_GhEL~i (C 1. engines)
D, i A, i
or,
Gy, = 195 X_Ghﬂ'i (LPG-f uel | ed engi nes)
D, i A, i
wher e

Annex 4 - Appendix 4, paragraph 1, insert a reference to footnote 1/, and a
new footnote 1/, to read:

"1/ In the case of LPGfuelled engines, unheated sanple |ines and
instrunents are acceptable for the nmeasurenent of HC and NO,."



