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Comunicacion relativa a / Communication concerning the:
U type-approval(") De un tipo de motor Hamilia-de-motores/

- homologacion EU / E
o i of an engine type f-enginefamily-(")

con respecto a las emisiones de gases y particulas contaminantes con arreglo al Reglamento (UE) 2016/1628,
modificado en ultimo lugar por el Reglamento (delegado) (1) 2021/1068 (de la Comisién) (1) (%) (del Parlamento
Europeo y del Consejo) (1) / with regard to gaseous and particulate pollutant emission pursuant to Regulation
(EU) 2016/1628, as last amended by (Commission Delegated) (') Regulation 2021/1068 (') (?) (of the European
Parliament and of the Council) (')

Numero de Homologacion de tipo EU / EU Type-Approval number: €9*2016/1628*2021/1068SHB3/Q*31110*00
Motivos de la extension / Reason for extension: ---

SECCION 1/ SECTION I

1.1. Marca (nombres comerciales del fabricante) / Make (trade name(s) of manufacturer): RATO
1.2. Denominaciones comerciales (si procede) / Commercial name(s) (if applicable): N/A
1.3. Razon social y direccion del fabricante / Company name and address of manufacturer:

Chongqing Rato Technology Co., Ltd.
Zone B, Shuangfu Industry Park, Jiangjin District, Chongqing 402247, China

1.4. En su caso, nombre y direccion de su representante autorizado / Name and address of manufacturer’s
authorised representative (if any):
BELTRAMI IOLEO
Via Don Minzoni 6 D/E CAP 42044 Gualtieri (RE) Italy

L.5. Nombre y direcciones de las plantas de montaje/fabricacion / Name/s) and address(es) of
assembly/manufacture plant(s):
Chongging Rato Technology Co., Ltd.
Zone B, Shuangfu Industry Park, Jiangjin District, Chongqing 402247, China

1.6. Designacion del tipo de motor / famitia-de-metores/ET (1) / Engine type designation/enginefamily
designation/FT-('): R8ON-i

1.7. Categoria y subcategoria del tipo de motor /familia-de-meotores (') (*) / Category and sub-category of
the engine typetenginefamily (') (*): NRSh-v-1b

1.8. Categoria de periodo de durabilidad de las emisiones / Emissions durability period category:

No-proecde/Not-applicable--Cat-+-/-Cat-2/ Cat 3 (1)
1.9. Fase de emisiones / Emissions stage: V / SPE

1.10.  Motor para quitanieves (°) / Engine for snow throwers (°): Sit¥es-/ No/No (1)

" Téchese lo que no proceda / Delete where not applicable

® Tal como se define en el Anexo I secciond.2 / As defined in Annex I, section 4.2

A Indiquese “n.a.” cuando las pruebas sean realizadas por las propias autoridades competentes para la concesion de la homologacion
/[ Fill in “n.a.” where the test are carried out by the approval authority itself

* Tal como se define en el Anexo I seccion 4.2 / As defnied in Annex I, section 4.2
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SECCION 11 / SECTION II

1. Servicio técnico responsable de realizar los ensayos / Technical service responsible for carrying out

the test(s): IDIADA

2. Fechas d elos informes de ensayos / Date(s) of the test report(s): 29.04.2022

3. Numeros de los informes de ensayo / Number(s) of the test report(s): CN22040929

SECCION 111 / SECTION III

El abajo firmante certifica que la descripcion del fabricante, que figura en la ficha de caracteristicas adjunta,
del tipo de motor /~de-la—familia-de-motores () que se ha indicado anteriormente, del que se han presentado
como prototipos una o varias muestras representativas seleccionadas por la autoridad de homologacion, es
exacta y que los resultados de los ensayos adjuntos son aplicables al tipo de motor /-ala-familia-de-metores
(") / The undersigned hereby certifies the accuracy of the manufacturer’s description in the attached
information document of the engine typetengine—family () described above, for which one or more

representative samples, selected by the approval authority, have been submitted as prototypes and that the

attached test results apply to the engine type/enginefamity-(').

1. El tipo de motor / La-familia-de-metores (') cumple / ne-cumple (1) los requisitos establecidos en el

Reglamento (UE) 2016/1628 / The engine type /-engine—famity (1) meets/does—not-meet—" the
requirements laid down in Regulation (EU) 2016/1628.

2. Se concede / extiende-/deniega/retira-(') la homologacion / The approval is granted /-extended—/
refused-Lwithedrewn{')
3. Se concede la homologacioén con arreglo al articulo 35 del Reglamento (UE) 2016/1628, de modo

que la homologacion solo es valida hasta el dd.mm.aaaa (?). / The approval is granted in accordance
with Article 35 of Regulation (EU) 2016/1628 and the validity of the approval is thus limited to
dd/mm/yyyy (): No procede/Not applicable

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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4. Restricciones de validez () (°) / Restrictions to validity () (°): No procede/Not applicable
5. Exenciones aplicadas (?) (°) / Exemptions applied (°) (°): No procede/Not applicable
Lugar / Place : Madrid
Fecha / Date : Ver firma electronica / See electronic signature.
Firma / Signature:

EL SUBDIRECTOR GENERAL DE CALIDAD Y SEGURIDAD INDUSTRIAL.
Resolucion P.D. del DIRECTOR GENERAL DE INDUSTRIA Y DE LA PYME de 25-10-2012

Anexos / Attachments:

Expediente de homologacion / Information package.

Informes de ensayos / Test report(s).

Cuando proceda, el nombre de las personas autorizadas a firmar los certificados de conformidad, muestras de
sus firmas e indicacion del cargo en la empresa / Where applicable, the name(s) and specimen(s) of the
signature(s) of the person(s) authorised to sign statement of conformity and a statement of their position in

the company.

En su caso, un ejemplar cumplimentado de una declaracion de conformidad / Where applicable, a completed

specimen of a statement of conformity.

Nota / NB:

Si este modelo se utiliza para la homologaciéon de tipo UE de un motor como exenciéon para nuevas
tecnologias o nuevos conceptos, con arreglo al articulo 35, apartado 4, del Reglamento (UE) 2016/1628, el
encabezamiento del certificado estar4 redactado asi: «CERTIFICADO DE HOMOLOGACION DE TIPO UE
PROVISIONAL, VALIDO UNICAMENTE EN EL TERRITORIO DE... () / If this model is used for EU
type-approval of an engine as an exemption for new technologies or new concepts, pursuant to Article 35(4)
of Regulation (EU) 2016/1628, the heading of the certificate shall read «PROVISIONAL EU TYPE-
APPROVAL CERTIFICATE VALID ONLY ON THE TERRITORY OF...()».

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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Adenda / Addendum
Numero de homologacion de tipo UE / EU type-approval number: €9%2016/1628*2021/1068SHB3/Q*31110*00

PARTE A: CARACTERISTICAS DEL TIPO DE MOTOR /-BEEA-EAMILIA BE-MOTORES (1)
PART A: CHARACTERISTICS OF THE ENGINE TYPE /-ENGINE-FAMILY (')

2. Parametros comunes de disefio del tipo de motor /-dela-familia-de-meotores (1)
Common design parameters of the engine type fenginefamily (')

2.1. Ciclo de combustion / Combustion cycle: ciclo de cuatro tiempos/four stroke cycle /-des-tiempesttivo
beatroterr—ottosiother ibi ibe)-(1)

2.2. Tipo de encendido / Ignition type: encendido-por-compresidnicompressionignition-/ encendido por
chispa/spark ignition (')

2.3.1. Posicion de los cilindros en el bloque / Postion of the cylinders in the block: enN--entineatin-tine
Fradialiradial/ otros(solo)/others(single) (V)

2.6. Principal medio refrigerante / Main cooling medium: aire/air [-agustwater-/-aceiteloil ()

2.7. Me¢étodo de aspiracion del aire / Method of air aspiration: atmosférico/naturally aspirated /

petroleum gas (LPG) (1)

2.8.1.1. Subtipo de combustible (solo gas natural / biometano) / Sub fuel type (natural gas / biomethane

only):

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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2.8.2.  Alimentacion de combustible / fuelling arrangement:-sele-combustible Heuide/iguid-firel-onty-/ solo
combustible gaseoso/gaseous-fitel only -eombustible-dual-tipotAlduali-fuel type1A+-combustible

2.8.3. Lista de otros combustibles que el motor puede utilizar declarados por el fabricante de conformidad
con el punto 1 del anexo I del Reglamento Delegado (UE) 2021/1068 (indicar la referencia a la
norma o especificacion reconocidas) / List of additional fuels compatible with use by the engine
declared by the manufacturer in accordance with point 1 of Annex I to Delegated Regulation (EU)

2021/1068 (provide reference to recognised standard or specification): No procede/Not applicable

2.8.4. Lubricante afiadido al combustible / Lubricant added to fuel:-si/no / yes/no (')

2.8.5. Tipo de alimentacion de combustible / Fuel supply type: bemba—inyeetor—y—linea—(de—alta

mezclador/mixing unit+etres-{especificar)lothersfspecifi)€)

2.9. Sistemas de gestion del motor/Engine management systems: estrategia de control mecanica /

electrénicaf mechanical / eleetronie control strategy (1)

2.10.  Dispositivos diversos / Miscellaneous devices: sto / yes/no (1)

2.10.1. Recirculacion de gases de escape (EGR) / Exhaust gas recirculation (EGR):-si/no /5es/no (")

2.10.2. Inyeccion de agua / Water injection:-si/no /ves/no (!)

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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2.10.3. Inyeccion de aire / Air injection: si/no / yes/no (V)

2.10.4. Otros (especificar) / Others (specify): N/A

2.11.  Sistema de postratamiento del gas de escape / Exhaust after-treatment system:-si/no / yes/no (1)

2.11.1. Catalizador de oxidacion / Oxidation catalyst:--sifno-+yes/mo ()

2.11.2. Sistema de reduccion de NOy con reduccion selectiva de NOy (adicion de agente reductor) / DeNO,

system with selective reduction of NO, (addition of reducing agent):-si/no / yes/no (")

2.11.3. Otros sistemas de reduccién de NOy / Other DeNO, systems:-si/no / yes/no (1)

2.11.4. Catalizador de tres vias que combina la oxidacion y la reduccion de NO, / Three-way catalyst

combining oxidation and NO, reduction:-sifno /ses/no (')

2.11.5. Sistema de postratamiento de particulas con regeneracion pasiva / Particulate after-treatment system

with passive regeneration:-si/no / yes/no (1)

2.11.6. Sistema de postratamiento de particulas con regeneracion activa / Particulate after-treatment system

with active regeneration: s¥/no / yes/no (1)

2.11.7. Otros sistemas de postratamiento de particulas / Other particulate after-treatment systems:-st/no /

yes/no ()

2.11.8. Otros dispositivos de postratamiento (especificar) / Other after-treatment devices (specify): si/no /

yes/no ()

2.11.9. Otros dispositivos o caracteristicas que influyen fuertemente en las emisiones (especificar) / Other

devices or features that have a strong influence on emissions (specify): Not applicable

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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3. Caracteristicas esenciales de los tipos motores / Essential characteristics of the engine type(s):
Elemento Descripcion / Item description Motor de Tipo de motor dentro de la familia
n®/ Item referencia/tipo (si procede) / Engine types within
number de motor / the family (if applicable)
Parent engine/
Engine type
3.1.1. Des.lgnac.lon del tipo de motor / Engine type RSON-i . . .
designation:
3.1.2. La designacion del tipo de motor figura en la
marca del motor / Engine type show non engine Yes - - -
mark: si/no / yes/no (1)
3.1.3. Localizacion de las marcas reglamentarias del Crankcase
fabricante / Location of the manufacturer’s and/or Shroud - - -
statutory marking: and/or Fuel tank
3.2.1. Régimen nominal declarado / Declared rated
5000 -—- -—- ---
speed (rpm):
3.2.1.2. Potencia neta nominal declarada / Declared rated
2.1 --- --- ---
net power (kW):
32.2. Régimen de potencia maxima / Maximum power
5000 -—- -—- ---
speed (rpm):
322.2. Potencia neta maxima / Maximum net power
2.1 --- --- ---
(kW):
3.23. Régimen de par maximo declarado / Declared 3500 . . .
maximum torque speed (rpm):
323.2. Par méaximo declarado / Declared maximum 47 . N .
torque (Nm): )
3.6.3. Numero de cilindros / Number of cylinders: 1 --- --- -
3.6.4. Volumen total del motor (cm?®) / Engine total
79.7 - -—- ---
swept volumen (cm?)
3.8.5. Dispositivo para reciclar los gases del carter /
Device for recycling crankcase gases: si/no / No - - ---
yes/no (1)
3.11.3.12. | Reactivo consumible / Consumable reagent: si/no
/ yes/no (1) o - - o
3.11.3.12.1 | Tipo y concentracion del reactivo necesario para
la accion catalitica / Type and concentration of - - - -—-
reagent needed for catalytic action:
3.11.3.13. | Sensor(es) de NO, / NO, sensor(s): si/no / yes/no
@)
3.11.3.14. | Sensor de oxigeno / Oxygen sensor: si/no / yes/no
@)
3.11.4.7. Catalizador disuelto en el carburante (FBC) / Fuel
borne catalyst (FBC): si/no / yes/no (1) - - - -
Condiciones especiales que deberan respetarse en el montaje del motor en la maquina movil no de carretera / Particular
conditions to be respected in the installation of the engine on non-road mobile machinery

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1

P° DE LA CASTELLANA, 160, 102 - 28071 MADRID TLF.: 91 349.51.08

SEDE-E https://sedeaplicaciones.minetur.gob.es/consultasSGCSI/

Cadigo: 11893639-27363331IA2XPHAHISHC Autenticidad verificable en: https://serviciosmin.gob.es/arce
Documento electrénico, pagina 7 de 12.



https://serviciosmin.gob.es/arce

Firmado el 12/05/2022 11:36:19 : JOSE MANUEL PRIETO BARRIO, Subdirector / Subdirectora General de S.G. de Calidad y Seguridad Industrial.

SECRETARIA GENERAL DE INDUSTRIA Y

MINISTERIO DE LA PEQUERIA Y MEDIANA EMPRESA

DE INDUSTRIA, COMERCIO Y
TURISMO DIRECCION GENERAL DE INDUSTRIA'Y
DE LA PEQUENA'Y MEDIANA EMPRESA

€9%2016/1628*2021/1068SHB3/Q*31110*00

Pagina / Page 8/10

Elemento Descripcion / Item description Motor de Tipo de motor dentro de la familia
n®/ Item referencia/tipo (si procede) / Engine types within
number de motor / the family (if applicable)

Parent engine/
Engine type

3.8.1.1. Depresion maxima admisible al 100 % del
régimen del motor y al 100% de carga (kPa) con
filtro de aire limpio / Maximum allowable intake 0.4 - - -
depression at 100% engine speed and at 100%
load (kPa) with clean air cleaner:

3.8.3.2. Temperatura maxima de salida del aire de
sobrealimentacion al 100% de régimen y al 100%
de carga / Maximum charge air cooler outlet
temperature at 100% speed and 100% load (°C):

3.8.3.3. Caida méaxima admisible de presion en el
refrigerador del aire de sobrealimentacion al
100% del régimen del motor y al 100% de carga
(kPa) (si procede) / Maximum allowable pressure
drop across charge cooler at 100% engine speed
and at 100% load (kPa) (if applicable):

3.93. Contrapresion maxima admisible al 100% del
régimen del motor y al 100% de carga / Maximum 59
permissible exhaust gas backpressure at 100%
engine speed and at 100% load (kPa):

39.3.1. Lugar de medicion / Location of measurement: The first
chamber of - — -
Muffler

3.11.1.2. Descenso maximo de la temperatura desde la
salida de la turbina o el sistema de escape hasta el
primer sistema de postratamiento de los gases de
escape (°C), si se declara / Maximum temperature
drop from exhaust system or turbine outlet to first
exhaust after-treatment system (deg. C) if stated:

3.11.1.2.1. | Condiciones de ensayo para las mediciones / Test
conditions for measurement:

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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PARTE B: RESULTADOS DE LOS ENSAYOS
PART B: TEST RESULTS
3.8. El fabricante tiene intencion de utilizar la sefial del par de la ECU para la vigilancia en servicio /

Manufacturer intends to use ECU torque signal for in-service monitoring: sino yes/no (1)

3.8.1.  Par en el dinamdémetro superior o igual a 0,93 x par de la ECU / Dynamometer torque greater than

or equal to 0,93 x ECU torque:-sitne-+yesto-)
3.8.2.  Factor de correccion del par de la ECU en caso de que el par en el dinamdmetro sea inferior a 0,93 x
par de la ECU / ECU torque correction factor in case that dynamometer torque less than 0,93 x

ECU torque: No procede/Not applicable

11.1.  Resultados de las emisiones en el ciclo / Cycle emissions results(g/kWh):

Emisiones / Emissions | CO HC NO, HC + PM PN Ciclo
(g/kWh) | (g/kWh) | (g/kWh) | NO, (g/kWh) | (g/kWh) | ensayo /
(g/kWh) Test
cycle

Resultado final del
ensayo NRSC con
DF(Combustible A) / 13.91 3.44 8.58 12.02 -- -- G3
NRSC final result with
DF(Fuel A)

Resultado final del
ensayo NRSC con
DF(Combustible B) / 9.44 2.30 8.54 10.84 -- -- G3
NRSC final result with
DF(Fuel B)

Resultado final del
ensayo NRTC con DF
/ NRTC final result
with DF

11.2.  Resultado CO,(Combustible A) / CO, result(Fuel A): 799.17 g/kWh
Resultado CO,(Combustible B) / CO; result(Fuel B) : 774.80 g/kWh

11.3 Monitorizacion valores referencia en servicio / In Service monitoring reference values: No

procede/Not applicable

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1
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11.3.1 Trabajo de referencia (kWh) / Reference work (kWh): No procede/Not applicable

11.3.2 Masa CO, de referencia (g) / Reference CO, mass (g): No procede/Not applicable

" En el caso de que haya varios prototipos, deberd indicarse para cada uno de ellos / In case of several parent engines, to be
indicated for each of them.

® Potencia no corregida con arreglo a la seccion 2.4 del anexo I/ Uncorrected power measured in accordance with Section 2.4
of Annex 1

P° DE LA CASTELLANA, 160, 102 - 28071 MADRID
SEDE-E https://sedeaplicaciones.minetur.gob.es/consultasSGCSI/

TLF.: 91 349.51.08
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Anexo - Informacion adicional sobre esta Homologacion de tipo

Condiciones de la autorizacion y pie de recurso

Los vehiculos, sistemas, componentes o unidades técnicas independientes fabricados en virtud de esta homologacion
de tipo deben estar identificados y portar las marcas correspondientes segun la reglamentacion aplicable.

La produccion en serie de vehiculos, sistemas, componentes y unidades técnicas independientes debe realizarse de
acuerdo con la documentacion de homologacién. Todo cambio en la produccion individualizada requerird
autorizacion expresa previa por parte de la Autoridad de Homologacion Espaiiola.

Cualquier modificacion en los datos incluidos en el certificado de homologacion, como el nombre de la empresa,
representante en la UE, direccion y las plantas de fabricacion deben ser comunicados inmediatamente a la Autoridad
de Homologacion Espafiola.

La homologacion perdera su validez cuando la misma haya sido retirada o el tipo ya no cumpla con los requisitos
legales. La retirada tendra lugar siempre que hayan dejado de cumplirse los requisitos necesarios para la concesion
y mantenimiento de la misma, cuando el fabricante no pueda demostrar a la Autoridad de Homologacion el
cumplimiento con los requisitos y procedimientos para garantizar la conformidad de la produccion, en caso de que
el titular no cumpla con sus obligaciones inherentes a la homologacion o cuando se determine que el tipo
homologado no cumple con los requisitos de seguridad y medio ambiente.

La Autoridad de Homologacion de Tipo espailola podra verificar el cumplimiento de las obligaciones del fabricante
en cualquier momento. En particular, se podra comprobar la correspondencia del producto con el tipo homologado,
asi como las medidas establecidas para garantizar la conformidad de la produccion. A tal efecto se podran tomar o
solicitar las muestras necesarias. Se permitira el acceso sin trabas a las instalaciones de produccion y
almacenamiento a los empleados o representantes de la Autoridad de Homologacion Espafiola.

La autorizacion objeto de esta resolucion de homologacién de tipo no es transferible. Los derechos de marca de
terceros no se encuentran afectados por esta homologacion.

Contra la presente Resolucion, que no pone fin a la via administrativa, podra interponerse recurso de alzada ! ante
la Direccion General de Industria y de la Pequefia y Mediana empresa, o ante la Secretaria General de Industria y de
la Pequefia y Mediana empresa, en el plazo de un mes a partir del dia siguiente a su notificacion, de conformidad
con los articulos 121 y 122 de la Ley 39/2015, de 1 de octubre, del Procedimiento Administrativo Comun de las
Administraciones Publicas.

! Nota: Para interponer recurso de alzada debera acceder al siguiente enlace:
https://sede.serviciosmin.gob.es/es-es/procedimientoselectronicos/Paginas/detalle-procedimientos.aspx?IdProcedimiento=157
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Annex - Additional Information on this Type Approval

Collateral clauses and right to appeal (Courtesy translation)

All vehicles, systems, components or separate technical units which correspond to the approved type are
to be identified and marked according to the applied regulation.

The serial fabrication of vehicles, systems, components or separate technical must be in exact accordance
with the approval documents. Changes in the individual production are only allowed with express consent
of the Spanish Type Approval Authority.

Changes in the data included in the approval certificate, such as the name of the company, EU
representative, address and the manufacturing plant are to be immediately disclosed to the Spanish Type
Approval Authority.

The approval expires if it is withdrawn or if the type approved no longer complies with the legal
requirements. The revocation can be made if the demanded requirements for issuance and the continuance
of the approval no longer exist, if the manufacturer cannot demonstrate to the Type Approval Authority
that it comply with the requirements and procedures to guarantee the conformity of production, if the holder
of the approval violates the duties involved in the approval or if it is determined that the approved type
does not comply with the requirements of traffic safety or environmental protection.

The Spanish Type Approval Authority may check the proper exercise of the conferred authority taken from
this approval at any time. In particular, this means the compliant production as well as the measures for
conformity of production. For this purpose, samples can be taken or have taken. The employees or the
representatives of the Spanish Type Approval Authority may get unhindered access to the production and
storage facilities.

The authorization contained with issuance of this approval is not transferable. Trade mark rights of third
parties are not affected with this approval.

This approval does not conclude the administrative channel and can be appealed ? within one month after
notification, according to articles 121 and 122 of Ley 39/2015, de 1 de octubre, del Procedimiento
Administrativo Comun de las Administraciones Publicas. The appeal is to be addressed to Direccion
General de Industria y de la Pequenia y Mediana empresa, or Secretaria General de Industria y de la
Pequeiia y Mediana empresa.

2 Note: Appeal on the following link:
https.//sede.serviciosmin.gob.es/es-es/procedimientoselectronicos/Paginas/detalle-procedimientos.aspx?IdProcedimiento=157
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INFORME N°/ REPORT No. CN22040929

RELATIVO AL REGLAMENTO R(UE) 2016/1628 MODIFICADO POR EL REGLAMENTO (UE)
2021/1068 SOBRE LOS LIMITES DE EMISIONES DE GASES Y PARTICULAS CONTAMINANTES Y A
LA HOMOLOGACION DE TIPO PARA LOS MOTORES DE COMBUSTION INTERNA QUE SE
INSTALEN EN LAS MAQUINAS MOVILES NO DE CARRETERA /

RELATING TO REGULATION R(EU) 2016/1628 AS LAST MODIFIED BY REGULATION (EU) 2021/1068
RELATING TO GASEOUS AND PARTICULATE POLLUTANT EMISSION LIMITS AND TYPE-APPROVAL
FOR INTERNAL COMBUSTION ENGINES FOR NON-ROAD MOBILE MACHINERY

Solicitante / Applicant :  Chongqing Rato Technology Co., Ltd.
Fabricante / Manufacturer . Chongqing Rato Technology Co., Ltd.

Zone B, Shuangfu Industry Park, Jiangjin District,
Chongqing 402247, China

Nombre comercial / Trade name : RATO
Tipo / Type : R8ON-i
Categoria / Category : NRSh-v-1b
Potencia / Power : 2.1kW

Lugar y fecha de emision del informe /
Place and date of report issuing :  L'Albornar, Santa Oliva (Tarragona), 29.04.2022

CONCLUSIONES / CONCLUSIONS: El motor ensayado CUMPLE con los requerimientos técnicos del
Reglamento (UE) 2016/1628 modificado por el Reglamento (UE) 2021/1068. Las caracteristicas estan detalladas
en la documentacion técnica adjunta. / The engine tested FULFILS the technical requirements of Regulation (EU)
2016/1628 as last modified by R(EU) 2021/1068. The characteristics are detailed in the attached technical
documentation.

Realizado / Performed by: V°. B°. / Revised by:

ohnny) Li Josep Masip Gomez
INGENIERO DE HOMOL OGACIONES JEFE DE DEPARTAMENTO
HOMOLOGATION ENGINEER DEPARTMENT MANAGER

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

IDIADA Automotive Technology, S.A. N.I.LF. A43581610

Validate this report with the security code «TWMAWKB8U» at: https://extranet.idiada.com/hom-cve
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ANEXO AL INFORME DE ENSAYO / ANNEX TO THE TEST REPORT

1. Informaciéon General / General Information

1.1. Fabricante / Manufacturer : Chongqing Rato Technology Co., Ltd.
1.2 Nombre comercial / Trade name : RATO

1.3. Nombre y direccion del fabricante /

Company name and address of manufacturer : Chongqing Rato Technology Co., Ltd.
Zone B, Shuangfu Industry Park, Jiangjin District,
Chongqing 402247, China

1.4. Numero de referencia de documentos de
informacion /Information documents
reference number : R8ON-i
L.5. Tipo de informe de ensayo /
Test report type : Ensayo primario/Ensaye-adicional/Ensaye-

suplementario-/ Primary test / Additionai-test/
Supplententary-test
1.5.1  Descripcion del objetivo del ensayo/
Description of the purpose of the test . G3

(1) Informacion proporcionada por el cliente. El laboratorio no se hace responsable de dicha informacion /
Information provided by the client. The laboratory is not responsible for such information

o
>
Q
£
S

<
£
S
<
o

°

8

8
=
9]
c
I
5
%

L
5
g

=
=
5]

2

@

:

<

=

1

o
IS

2
=
3
>
@
)
I9)

©
o

2

k]

0
3
c
9]
o
)
£
S

Lo

£

©
o
)
i=3
=
o
>

Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve

2. Informacién general del motor ensayado / General information of test engine
2.1. Tipo del motor/ familia de motores /
Engine type designation/
Engine family designation/FT : R8ON-i
2.2. Numero de serie del motor /
Engine identification number 1 A2110016413
2.3. Categoria y subcategoria del motor /

Engine Category and subcategory

3. Combustible de referencia utilizado para el ensayo / Reference fuel(s) used for test (complete
relevant subparagraph(s))

3.1. Depresion en la entrada de aire / Engine intake depression :

3.2 Combustible para motores de ignicion por chispa / Liquid fuel for spark-ignition engines
Marca / Make : Rising Gas Co,.Ltd.
Tipo / Type : LPG
Contenido C; / C; content (%) :30.1%(Fuel A); 85.8%(Fuel B)
Contenido C4/ C, content (%) : 68.6%(Fuel A); 11.5%(Fuel B)
Octanaje MON / Octane number MON : 94.3(Fuel A); 92.9(Fuel B)

Contenido de azufre / Sulphur content (mg/kg) : 5.3(Fuel A); 4.8(Fuel B)

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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3.3. Combustible para motores de ignicion por compresion / Liquid fuel for compression-ignition engines
Marca / Make :N/A
Tipo / Type 1 N/A
Indice de cetano / Cetane number :N/A
Contenido de Fame / Fame content(%,) :N/A

Densidad a 15 °C / Density at 15 Deg.C(kg/m?) : N/A

4. Lubricante / Lubricant
Marca / Make(s) : Shell
Tipo / Type(s) :SG
Viscosidad SAE / SAE viscosity 1 15W-40
Lubricante y combustible mezclados /
Lubricant and fuel are mixed : yes / no
Porcentaje de aceite en la mezcla /
Percentage of oil in mixture :N/A

El motor utiliza un aceite que cumple las prescripciones del fabricante del motor para su uso previsto.

El fabricante utiliza lubricantes representativos de los disponibles comercialmente. /

The engine uses lubricating oil that meets the engine manufacturer's specifications for a particular
engine and intended usage. Manufacturer uses engine lubricants representative of commercially
available engine lubricants.

5. Velocidad del motor / Engine speed

Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve
Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve

5.1. Velocidad 100% (rpm) /

100% speed (rpm) :5000
5.1.1.  Velocidad del 100% determinada por /
100% speed determined by : Declared rated speed / Deelared-maximum-testspeed--
Measured MTS

5.1.2. MTS ajustado si aplica (rpm) /
Adjusted MTS if applicable(rpm) :N/A

5.2. Velocidad intermedia / Intermediate speed : N/A

5.2.1.  Velocidad intermedia determinada por /

Intermediate speed determined by :-Deelared-intermediate speed/ Measured-internediate-
0 V) 0,
speed/
5.3. Velocidad de ralenti / Idle speed :3300£100 rpm

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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6. Potencia del motor / Engine power

6.1. Equipos accionados por el motor (si aplica)/ Engine driven equipment (if applicable)
NO PROCEDE /NOT APPLICABLE

6.1.1  Potencia absorbida a las velocidades indicadas por los elementos auxiliaries necesarios para el
funcionamiento del motor que no pueden ser incorporados para el ensayo (especificados por el
fabricante) / Power absorbed at indicated engine speeds by necessary auxiliaries for engine operation
that cannot be fitted for the test(as specified by the manufacuter) to be stated in Tablel :

Tabla 1. Potencia absorbida por elementos auxiliares / Table 1. Power absorbed by engine auxiliaries

) Potencia absorbida por elemento auxiliar (kW) a la velocidad indicada del motor /
Tipo y detalles de Power absorbed by engine auxiliary(kW) at indicated engine speed (complete relevant
identificacion del

element auxiliary / columns)
s T Ralenti / 63% 80% 91% Intermedia / Potencia 100%
Auxiliary type and . .
identifying details Idle Intermediate maxima /
Max. power
Total(Pﬁ) - -- -- - - - -

6.1.2. Potencia absorbida a las velocidades indicadas por los elementos auxiliaries relacionados con el
funcionamiento de la maquinaria “non-road” que no pueden ser retirados para el ensayo (especificados
por el fabricante)/ Power absorbed at indicated engine speeds by auxiliaries linked with the operation
of the non-road mobile machinery that cannot be removed for the test (as specified by the manufacuter)
to be stated in Table2:

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve
Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve

Tabla 2. Potencia absorbida por elementos auxiliaries en maquinas méviles no de carretera /
Table 2. Power absorbed by non-road mobile machinery auxiliaries

Tipo y detalles de Potencia absorbida por elemento auxiliar (kW) a la velocidad indicada del motor /
identificacion del | Power absorbed by engine auxiliary(kW) atindicated engine speed (complete relevant columns)
element auxiliary / | Ralenti/ 63% 80% 91% Intermedia / Potencia 100%
Auxiliary type and Idle Intermediate maxima /
identifying details Max. power

Total(P;;) -- -- -- - - - -

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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6.2. Potencia neta del motor / Engine net power to be stated in Table 3.

Tabla 3. Potencia neta del motor / Table 3 Engine net power

Potencia neta (kW) a la velocidad indicada del motor (columnas
relevantes completas) / Engine net power (kW) at indicated engine
Condicion / Condition speed(complete relevant columns)

Intermedia / Potencia maxima / 100 %

Intermediate Max. power
Potencia de referencia medida a la
velocidad de ensayo especificada / B _ 218
Reference power measured at specified test '
speed (Py,)
Potencia auxiliary total de la Tabla 1/ Total
auxiliary power from Table 1 (Py;) B B B
Potencia auxiliary total de la Tabla 2 /Total
auxiliary power from Table 2 (P,;) B B B
Potencia neta del motor / Engine net power _ _ 218

Pi:Pm[—Pfi""Pri ’

7. Condiciones del ensayo / Test conditions
7.1. f.dentro del rango 0,93 a 1,07/ f, within range 0,93 to 1,07 : Yes/Ne

7.1.1.  Sif, no esta dentro del rango, indicar la altura y la presion atmosférica seca del laboratorio de ensayo /
If f, is not within specified range state altitude of test facility and dry atmospheric pressure: ---

Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve
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7.2. Rango de temperatura de la admision /
Applicable intake air temperature range : 20 to 30/0-to-5({snow-throwers-only)/-5-to—5(snowmobiles)
—20-to-35(NRE-greater-than-560-kW-only)
8. Informacion sobre el ensayo NRSC / Information concerning the conduct of NRSC test
8.1. Ciclo (marcar ciclo usado con una X) / Cycle (mark cycle used with X) to be stated in Table 4:

Tabla 4. Ciclo de ensayo NRSC / Table 4. NRSC test cycle

Ciclo / Cycle Cl C2 D2 E2 E3 F Gl G2 G3 H
Modo discreto / -- -- -- -- -- -- -- -- X --
Discrete mode

RMC — — - - - - — - N/A -

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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8.2. Configuracion del dinamémetro (kW) / Dynamometer setting (kW) to be stated in Table 5:

Tabla 5. Ajuste del dinamémetro / Table 5. Dynamometer setting

% de carga en el punto Ajuste del dinamoémetro (kW) a la velocidad indicada después del ajuste de potencia
0 % de potencia auxiliar) (columnas relevantes completas) / Dynamometer setting (kW) at indicated
nominal (segin engine speed after adjustment for auxiliary power (V) (complete relevant columns)

aplique) / % Load at Intermedia /

point or % of rated Ralenti / Idle 63 % 80 % 91 % Intermediate 100 %

power (as applicable)

0% 0 -- -- -- -- --
10% -- -- -- -- -- --
25% -- -- -- -- -- --
50% -- -- -- -- -- --
75% -- -- -- -- -- --
100% -- -- -- -- -- 2.18

El ajuste del dinamoémetro se determinara mediante el procedimiento indicado en el punto 7.7.1.3. del Anexo VI
del Reglamento Delegado (UE) 2021/1068. La potencia auxiliary en ese punto se determinara mediante los
valores totals mostrados en las Tablas 1 y 2 de este Apéndice. / The dynamometer setting shall be determined
using the procedure set out in point 7.7.1.3 of Annex VI to Delegated Regulation (EU) 2021/1068. The auxiliary
power in that point shall be determined using the total values set out in Tables 1 and 2 of this Appendix.

8.3. Resultados de emisiones NRSC / NRSC Emissions results

8.3.1.  Factor de deterioro / Deterioration Factor (DF) : Calculado/asignade / Calculated/assighed

8.3.2. Valores DF y resultados de emisiones en peso / DF values and the cycle weighted emissions results to
be stated in Table 6:
Nota: En el caso de que se ejecute un NRSC de modo discreto donde los factores K, 0 K4 sean
establecidos para modos individuales, una table mostrando cada modo y los K, 0 K4 aplicados debe
reemplazar la table mostrada. / Note: In the event that a discrete mode NRSC is run where the K,,, or K4
factors have been established for individual modes then a table showing each mode and the applied K.,
or K, should replace the shown table

Tabla 6-1. Valores DF del ciclo NRSC y resultados de emisiones ponderadas (Combustible A)/
Table 6-1. NRSC cycle DF values and weighted emissions results (Fuel A)

DF CO HC NOx HC+NOx PM PN

mult/add 1.03 1.30 1.19 1.22 - -

CO HC NOx HC+NOx PM PN

Emisiones / Emissions (/kWh) | (e/kWh) (2/kWh) (2/kWh) (/kWh) | (#/kWh)

Resultado de ensayo
con/sin regeneracion / Test
result-with/without
regeneration

13.55 2.64 7.22 9.86 - --

ke kra
mult/add

Resultado de ensayo con
factores de ajuste de
regeneracion no frecuentes
/ Test result with
infrequent regeneration
adjustment factors (IRAFs)

Resultado final del
ensayo con DF / Final test 13.91 3.44 8.58 12.02 - -
result with DF

Valor limite /

Limit Value 603.00 - - 72.00 - -

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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Verifique el informe con codigo de seguridad «TWMAWKS8U» en: https://extranet.idiada.com/hom-cve
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Tabla 6-2. Valores DF del ciclo NRSC y resultados de emisiones ponderadas (Combustible B)/
Table 6-2. NRSC cycle DF values and weighted emissions results (Fuel B)

DF CcO HC NOx HC+NOx PM PN

mult/add 1.00 1.28 1.17 1.19 - -

CcO NOx HC+NOx PM PN

Emisiones / Emissions (2/kWh) HC (g/kWh) (2/kWh) (2/kWh) (2/kWh) (4/kWh)

Resultado de ensayo
con/sin regeneracion /
Test result with/withowt
regeneration

11.70 1.80 7.28 9.08 - --

kel ka
mult/add

Resultado de ensayo con
factores de ajuste de
regeneracion no
frecuentes / Test result -- -- -- -- -- --
with infrequent
regeneration adjustment
factors (IRAFs)

Resultado final del
ensayo con DF / Final 9.44 2.30 8.54 10.84 -- --
test result with DF

Valor limite /

Limit Value 603.00 - - 72.00 -- -

8.3.3. Peso CO2 (Combustible A) / Cycle weighted CO2 (Fuel A) (g/kWh): 799.17
Peso CO2 (Combustible B) / Cycle weighted CO2 (Fuel B) (g/kWh): 774.80

8.3.4. Peso NH;/ Cycle weighted NH; (ppm) :N/A

8.4. Puntos adicionales medidos en el area de control (si aplica) / Additional control area test points (if
applicable) to be stated in Table 7:

Tabla 7. Puntos adicionales de ensayo del area de control / Table 7. Additional control area test points

Emisiones en | Velocidad | Carga/
punto de del motor Load
ensayo / / Engine (%)

Emissions at Speed
test point

CO HC NOx HC+NOx PM PN
(¢/kWh) | (z/kWh) | (gkWh) | (g/kWh) | (g/kWh) | (#kWh)

Resultado
ensayo 1/ -- -- -- - - - - --
Test result 1

Resultado
ensayo 2 / - - - - - - - -
Test result 2

Resultado
ensayo 3 / - -- -- -- - - - -
Test result 3

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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Verifique el informe con codigo de seguridad «TWMAWKS8U» en: https://extranet.idiada.com/hom-cve
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8.5. Sistemas de muestreo usados para el ensayo NRSC /

Sampling systems used for the NRSC test : HORIBA CVS-7100
8.5.1.  Emisiones gaseosas / Gaseous emissions : HORIBA MEXA-7100D
8.5.2. Masa de particulas / PM :N/A

8.5.2.1. Método: simple/multi filtro /

Method: single/multiple filter :N/A
8.5.3. Numero de particulas / Particle number :N/A
9. Informacién sobre el ensayo NRTC (si aplica) /Information concerning the conduct of the NRTC
test (if applicable)
NO PROCEDE /NOT APPLICABLE
9.1. Ciclo (marcar ciclo con una X) / Cycle (mark cycle with X) to be stated in Table 8:

Tabla 8. Ciclo de ensayo NRTC / Table 8. NRTC test cycle

NRTC -

LSI-NRTC -

9.1.1. Resultados de emisiones NRTC / NRTC emissions results : N/A

9.1.2.  Factor de deterioro / Deterioration Factor (DF) : CalewladeAijo-+Cateutated/fixed

Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve
Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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9.1.3.  Valores DF y resultados de emisiones / DF values and the emissions results to be stated in Table 9 or in
Table 10, as applicable (NRTC or LSI-NRTC):

Tabla 9. Valores DF y resultados de emisiones para NRTC / Table 9. DF values and the emissions results

for NRTC
DF CO HC NOx HC+NOx PM PN

mult/add - - - - - - 2
Emisiones / Emissions €O HC NOx HC+NOx PM PN : §
(g/kWh) (g/kWh) (g/kWh) (g/kWh) (g/kWh) (#/kWh) 5%
Arranque en frio / Cold g E
start - - - - - - g3
Arranque en caliente 2 g
con/sin regeneracion / Hot g3
start test result with/ - - - . - - 2 g
without regeneration ;f i
Resultado ponderado del = %
ensayo / Weighted test - - - - - - 2 g
result é g
kru/ krd . . . . . . % E
mult/add g
Resultado ponderado del S 2
ensayo con IRAF / 53
Weighted test result with - - - - - - s g
IRAFs S
Resultado final con DF / g é
Final test result with DF - - - - . - gg
9.1.4. CO, del ciclo caliente / Hot cycle CO, (g/kWh) :N/A =3

9.1.5. Peso de NHj / Cycle weighted NH; (ppm) :N/A

9.1.6.  Ciclo de trabajo para el test de arranque en caliente (kWh)/
Cycle work for hot start test (kWh) :N/A

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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9.1.7.  Ciclo de CO, para ciclo caliente / Cycle CO, for hot start test (g): N/A

Tabla 10. Valores DF y resultados de emisiones para NRTC-LSI / Table 10. DF values and the emissions
results for NRTC-LSI

DF CcO HC NOx HC+NOx PM PN
mult/add - - - - - -

CcoO HC NOx HC+NOx PM PN

Emisiones / Emissions (@kWh) | (@kWh) | (@kWh) | (ekWh) | (@kWh) | (#kWh)

Resultado de ensayo
con/sin regeneracion / Test
result with/without
regeneration

kru/ krd
mult/add

Resultado del ensayo con
IRAF / Test result with - -- - - - -
IRAFs

Resultado final con DF /
Final test result with DF

Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve
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9.2. CO; del ciclo / Cycle CO; (g/kWh) :N/A
9.3. NHj; del ciclo/ Cycle NH; (ppm) :N/A
9.3.1.  Trabajo del ciclo / Cycle work (kWh) ' N/A
9.3.2.  Peso de CO,/ Cycle CO; (g) :N/A
9.4. Sistema de muestreo para el ensayo NRTC /
Sampling system used for the NRTC test :N/A
9.5. Emisiones gasesoas/ Gaseous emissions :N/A
9.6. Masa de particulas / PM :N/A
9.6.1. Meétodo / Method Eiltro-simple/mibltiple/Single/mntiptefilter
9.7. Numero de particulas / Particle number ' N/A

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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10. RESULTADOS FINALES DE EMISIONES / FINAL EMISSIONS RESULTS
10.1.  Resultados del ciclo de emisiones / Cycle emissions results to be stated in Table 11.

Tabla 11. Resultados de emisiones finales / Table 11. Final emissions results

Emisiones / CO HC NOx HC+NOx PM PN Test
Emissions (g/kWh) (g/kWh) (g/kWh) (g/kWh) (g/kWh) (#/kWh) Cycle D

Resultado final de
NRSC con DF

(Combustible A) / 13.91 3.44 8.58 12.02 -- -- G3
NRSC final result
with DF (Fuel A).

Resultado final de
NRSC con DF

(Combustible B) / 9.44 2.30 8.54 10.84 -- -- G3
NRSC final result
with DF (Fuel B)

Resultado final de
NRTC con DF /
NRTC Final test
result with DF ®)

10.2.  Resultado CO, (Combustible A) / CO; result(Fuel A) :799.17 g/kWh
Resultado CO, (Combustible B) / CO; result(Fuel B) : 774.80 g/kWh

Notas explicatorias del Apéndice 1 / Explanatory notes to Appendix 1:

(Los marcadores, notas a pie de pagina y notas explicativas no se incluiran en el informe de ensayo) / (Footnote
markers, footnotes and explanatory notes not to be stated on the test report)

(1) Para NRSC, el ciclo indicado en el punto 9.1; para NRTC, el ciclo indicado en el punto 10.1. / For NRSC
note the cycle indicated in point 9.1; for NRTC note cycle indicated in point 10.1.

(2) Copiar los resultados de la Tabla 9.3.2. / Copy the results from Table 9.3.2.

(3) Copiar los resultados de la table 10.2.2. o 10.3.6., seglin aplique. / Copy the results from Table 10.2.2 or
10.3.6, as applicable

(4) Para un tipo o familia de motores que se haya ensayado tanto en NRTC como en NRSC, indicar los valores
de emisiones de CO2 en ciclo caliente de NRTC anotados en el punto 10.3. o de NRTC-LSI anotados en el punto
10.4. Para un motor ensayado unicamente en NRSC indicar los valores de emisiones de CO2 anotados en ese
ciclo a partir del punto 9.3.3. / For an engine type or engine family that is tested on both the NRTC and NRSC,
indicate the hot cycle CO2 emissions values from the NRTC noted in point 10.3 or the NRTC-LSI noted in point
10.4. For an engine only tested on an NRSC indicate the CO2 emissions values given in that cycle from point
9.3.3.

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610

Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve

Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve
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11. MARCADO REGLAMENTARIO / STATUATORY MARKING

11.1 Revision del contenido de la etiqueta del fabricante / Review of the content of the statutory label

Resultado de la revision /

Asunto / Item ]
sunto / Review result

Nombre, nombre comercial registrado o marca comercial de fabricacion

registrada / Name, registered trade name or registered trade mark of manufacture CUMPLE/FULFILS
Designacion del tipo de motor o, en caso de un tipo de motor dentro de una
familia de motores, FT o designaciéon de la familia de motores / Engine type CUMPLE/FULFILS

designation or, in the case of an engine type within an engine family, either the
FT or the engine family designation

Numero de identificacion tnico del motor atribuido inequivocamente al motor en
particular / Unique engine identification number unequivocally attributed to the CUMPLE/FULFILS
particular engine

Numero de homologacion de tipo europeo descrito en el anexo V o,
alternativamente, la marca del nimero homologacién de tipo europeo que figura

Validate this report with the security code «TWMAWK8U» at: https://extranet.idiada.com/hom-cve
Verifique el informe con cddigo de seguridad «TWMAWK8U» en: https://extranet.idiada.com/hom-cve

en el apéndice 2 / EU type-approval number as described in Annex V, or CUMPLE/FULFILS
alternatively the mark of the EU type-approval number set out in Appendix 2
Fecha de produccion del motor / Engine production date CUMPLE/FULFILS

El marcado reglamentario estd de acuerdo con la tabla ldel apéndice 1 del anexo III del reglamento R(EU)
2021/1068. / Regulatory marking is in accordance with the Table 1 of appendix 1 of regulation R(EU)
2021/1068.

CUMPLE/FULFILS

Lugar del ensayo / Test place  : Chongqing Rato Technology Co., Ltd. (Chongqing, China)
Fecha del ensayo / Test date : 22.03.2022 to 08.04.2022

ohnny) Li
INGENIERO DE HOMOL OGACIONES
HOMOLOGATION ENGINEER

* LOS RESULTADOS PRESENTADOS SE REFIEREN EXCLUSIVAMENTE A LA MUESTRA ENSAYADA
THE RESULTS PRESENTED REFER ONLY TO THE TESTED SAMPLE

* QUEDA TERMINANTEMENTE PROHIBIDA LA REPRODUCCION PARCIAL DE ESTE INFORME SIN EL PERMISO EXPRESO DE IDIADA
THE PARTIAL REPRODUCTION OF THIS REPORT WITHOUT THE PERMISSION OF IDIADA IS COMPLETELY FORBIDDEN

* EL LABORATORIO HA CALCULADO LA INCERTIDUMBRE DE MEDIDA ASOCIADA A LOS RESULTADOS.
MEASUREMENT UNCERTAINTY OF THE RESULTS HAS BEEN CALCULATED BY THE LABORATORY.

IDIADA Automotive Technology, S.A. N.I.LF. A43581610
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Chongging Rato Technology Co., Ltd. DOC. No. R80N-i
Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00

Chongging 402247, China Application Date:14" Mar. 2022

INFORMATION DOCUMENT

Relating to type-approval and referring to measures against the emission of gaseous and particulate
pollutants from internal combustion engine to be installed in non —road mobile machinery

According to Regulation (EU) 2016/1628

Part A
1. GENERAL INFORMATION
1.1 Make (trade name(s) of manufacturer) . RATO
1.2 Commercial name(s) (if applicable) : N/A
1.3 Company name and address of manufacturer :  Chongqing Rato Technology Co., Ltd
Zone B, Shuangfu Industry Park, Jiangjin District, Chongging
402247, China
14 Name and address of manufacturer’s : BELTRAMI IOLEO
authorised representative (if any) Via Don Minzoni 6 D/E CAP 42044 Gualtieri (RE) Italy
1.5 Name(s) and address(es) of . Chongqing Rato Technology Co., Ltd
assembly/manufacture plant(s) Zone B, Shuangfu Industry Park, Jiangjin District, Chongging
402247, China
1.6 Engine type designationfengine-family : RB8ON-i
lasi .
1.6.1 Variant(s) N/A
1.7 Category and sub-category of the engine : NRSh-v-1b
typefengine-family
1.8 Emissions durability period category . Cat3
1.9 Emissions stage DV
1.10 In case of NRS <19 kW only, engine family : No

consisting exclusively of engine types for
snow throwers

1.11 Reference power is : Maximum net power
1.12 Primary NRSC test cycle . G3

Page 2 of 29



1121

1.12.2

1.13

1.14

Part B

2.1

2.2

2.3

23.1

2.3.2

2.4.

24.1

24.2

243

2.5

2.6

2.7

2.8.

28.1

28.1.1

28.2

Chongging Rato Technology Co., Ltd.

Zone B, Shuangfu Industry Park, Jiangjin District,

Chongqing 402247, China

In case of variable speed IWP category only,
Additional propulsion test cycle

In case of IWP category only, additional
auxiliary NRSC test cycle

Transient test cycle

Restrictions on use (if applicable)

DOC. No. R80N-i
Ext. 00

Application Date:14" Mar. 2022

Not applied

Not applied

Not applicable

Not applicable

COMMON DESIGN PARAMETERS OF ENGINE FAMILY®

Combustion Cycle

Ignition Type

Configuration of the cylinders
Position of the cylinders in the block
Bore centre to centre dimension (mm)
Combustion chamber type/design

Open chamber/divided chamber/
other(specify)

Valve and porting configuration
Number of valves per cylinder

Range of individual cylinder displacement
(cm?)

Main Cooling medium

Method of air aspiration

Fuel

Fuel Type

Sub Fuel type (Natural gas/Biomethane only)

Fuelling arrangement

Four stroke cycle

Spark ignition

single

Not applicable

Refer to drawing No. R80N-i-02

Refer to drawing No. R80N-i-02
2

See 3.6.4. PartC

Air

Naturally aspirated

LPG
Not applicable

Gaseous-fuel only

Page 3 of 29



Chongging Rato Technology Co., Ltd. DOC. No. R80N-i

Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00
Chongging 402247, China Application Date:14" Mar. 2022
2.8.3. List of additional fuels, fuel mixtures or . N/A

emulsions suitable for use by the engine, as
declared by the manufacturer in accordance
with point 1.2.3 of Annex | to Delegated
Regulation (EU) 2021/1068 (provide
reference to recognised standard or
specification)

2.8.4  Lubricant added to fuel : No

2.8.4.1 Specification . Not applicable
2.8.4.2 Ratio of fuel to oil . Not applicable
2.8.5 Fuel supply type: Pump (high pressure) line : Mixing unit

and injector/in-line pump or distributor
pump/Unit injector/Common
rail/Carburetor)/port injector/direct
injector/Mixing unit/other(specify)

2.9 Engine management systems . Mechanical
2.10 Miscellaneous devices

2.10.1  Exhaust gas recirculation : No
(if yes, complete section 3.10.1. and provide a schematic
diagram of the location and order of the devices)

2.10.2  Water injection : No
(if yes, complete section 3.10.2. and provide a schematic
diagram of the location and order of the devices)

2.10.3  Airinjection : No
(if yes, complete section 3.10.3. and provide a schematic
diagram of the location and order of the devices)

2.10.4. Others: Yes/No : No
(if yes, complete section 3.10.4 and provide a
schematic diagram of the location and order
of the devices)

211 Exhaust after-treatment system : No
(if yes provide a schematic diagram of the location and order

of the devices)

2111 Oxidation catalyst . No
(if yes, complete section 3.11.2.)

2112  DeNOx system with selective reduction of : No
NOx (addition of reducing agent) (if yes, complete section 3.11.3.)

Page 4 of 29



2.11.3

2.11.4

2.11.5

2.11.5.

2.11.6

2.11.6.

2117

2.11.8

2.11.9.

Chongging Rato Technology Co., Ltd.

Zone B, Shuangfu Industry Park, Jiangjin District,

Chongqing 402247, China

Other DeNOx systems

Three-way catalyst combining oxidation and

NOx reduction

Particulate trap with passive regeneration

Wall-flow/non-wall-flow

Particulate trap with active regeneration

Wall-flow/non-wall-flow

Other particulate traps

Other after-treatment devices (specify)

Other devices or features that have a strong
influence on emissions
(if yes, complete section 3.11.7.)

DOC. No. R80N-i
Ext. 00

Application Date:14" Mar. 2022

No
(if yes, complete section 3.11.3.)

No
(if yes, complete section 3.11.3.)

No
(if yes, complete section 3.11.4.)

Not applicable

No

(if yes, complete section 3.11.4.)
Not applicable

No

(if yes, complete section 3.11.4.)

No
(if yes, complete section 3.11.5.)

¥Yes/No
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Part C
3 ESSENTIAL CHARACTERISTICS OF THE ENGINE TYPE(S)
Parent Engine types within the Explanatory
engine/engine engine family (if applicable) |notes (not
. 5 type included in
5 Item Description S | B document)
IS = =)
3 E _g Type 2 Type 3
5 g% |5
= [ k= T
3.1 Engine Identification
3.1.1 Engine type X R80ON-i
designation
3.1.2 Engine type X Yes
designation shown on
engine marking:
yes/no
3.1.3 Location of the X Crankcase and/or
statutory marking Shroud and/or
Fuel tank
3.14 Method of attachment X Engrave and/or
of the statutory marking Paste
3.15 Drawings of the X Refer to drawing
location of the engine No. R80N-i-01
identification number
(complete example with
dimensions)
3.2 Performance
Parameters
3.21 Declared rated speed X 5000
(rpm)
3.2.1.1 | Fuel delivery/stroke X 640
(mm3) for diesel
engine, fuel flow (g/h)
for other engines, at
rated net power
3.2.1.2 | Declared rated net X 2.1
power (kW)
3.2.2 Maximum power X 5000 If different from
speed(rpm) rated
speed
3.2.2.1 | Fuel delivery/stroke X 640
(mm3) for diesel
engine, fuel flow (g/h)
for other engines, at
maximum net power
3.2.2.2 | Maximum net power X X 2.1 If different from
(kW) rated
speed
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3.2.3

Declared maximum
torque speed (rpm)

3500

If applicable

3.231

Fuel delivery/stroke
(mm3) for diesel
engine, fuel flow (g/h)
for other engines, at
maximum torque speed

500

3.23.2

Declared maximum
torque (Nm)

4.7

If applicable

3.24

Declared 100% test
speed

5000

If applicable

3.25

Declared Intermediate
test speed

Not applicable

If applicable

3.2.6

Idle speed (rpm)

3300+100

If applicable

3.2.7

Maximum no load
speed (rpm)

4650

If applicable

3.2.8

Declared minimum
torque (Nm)

If applicable

3.3

Run-in procedure

Optional at choice
of
manufacturer

3.3.1

Run in time

4h

3.3.2

Run in cycle

G3

3.4

Engine test

34.1

Specific fixture
required:
Yes/No

No

For NRSh only

3411

Engine fixture for test
bench and power
transmission shaft
system to the dyno
rotating system
description, photograph
and/or drawing

Not applicable

3.4.2

Exhaust mixing
chamber permitted by
manufacturer:

Yes/No

No

For NRSh only

3421

exhaust mixing
chamber description,
photograph and/or
drawing

Not applicable

If applicable

343

Manufacturers chosen
NRSC: RMC/Discrete
mode

Discrete mode

3.4.4

Additional NRSC:
E2/D2/C1

Not applicable

Only where
additional  cycles
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are declared in
entries 1.12.1. or
1.12.2. of Part A

345 Number of pre- X Not applicable If applicable,
conditioning cycles minimum 1.0
prior to transient test

3.4.6. Pre-conditioning for X Not applicable If applicable,
RMC NRSC: Steady- minimum 0.5
state operation/RMC

3.4.6.1 | In case of RMC, X Not applicable

number of pre-
conditioning RMC prior
to RMC NRSC test

35 Lubrication system
351 Lubricant temperature If applicable
3.5.1.1 | Minimum (deg. C) X -15
3.5.1.2 | Maximum (deg. C) X 150
3.6 Combustion Cylinder
3.6.1 Bore(mm) X 48.6
3.6.2 Stroke(mm) X 43
3.6.3 Number of cylinders X 1
3.64 Engine total swept X 79.7
volume (cm3):
3.6.5 Swept volume per X 100% If engine family
cylinder as % of parent
engine:
3.6.6 Volumetric X 8.7:1 Specify tolerance
compression ratio
3.6.7 Combustion system X Not applicable
description
3.6.8 Drawings of X Refer to drawing
combustion chamber No. R80N-i-02 &
and piston crown No. R8ON-I-03
3.6.9 Minimum cross X Inlet: 249
sectional area of inlet Outlet: 196
and outlet ports (mm?)
3.6.10 | Valve timing
3.6.10. | Maximum lift and X Refer to drawing
1 angles of opening and No. R80N-i-05
closing in relation to
dead centre or
equivalent data
3.6.10. | Reference and/or X Not applicable
2 setting range
3.6.10. | Variable valve timing X No If applicable and
3 system: Yes/No where intake

and/or exhaust
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3.6.10. | Type: Not applicable
3.1 continuous/(on/off)
3.6.10. | Cam phase shift angle Not applicable
3.2
3.6.11 | Porting configuration 2-stroke only, if
applicable
3.6.11. | position, size and Not applicable
1 number
3.7 Cooling system Complete relevant
section
3.7.1 Liquid cooling
3.7.1.1 | Nature of liquid Not applicable
3.7.1.2 | Circulating pumps: No
Yes/No
3.7.1.2 | type(s) Not applicable
A
3.7.1.2 | Drive ratio(s) Not applicable If applicable
2
3.7.1.3 | Minimum coolant Not applicable
temperature at outlet
(deg. C)
3.7.1.4 | Maximum coolant Not applicable
temperature at outlet
(deg. C)
3.7.2 Air cooling
3.7.2.1 | fan: Yes/No Yes
3.7.2.1 | type(s) Not applicable
A
3.7.2.1 | Drive ratio(s) 11 If applicable
2
3.7.2.2 | Maximum temperature 270
at reference point (deg.
C)
3.7.2.2 | Reference point Spark plug
1 location washer
3.8 Aspiration
3.8.1 Maximum allowable
intake depression at
100% engine speed
and at 100% load (kPa)
3.8.1.1 | With clean air cleaner 0.4
3.8.1.2 | With dirty air cleaner 0.4
3.8.1.3 | Location, of Thermal baffle
measurement
3.8.2 Pressure charger(s): No
Yes/No
3.8.2.1 | Type(s) Not applicable
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3.8.2.2

Description and
schematic diagram of
the system (e.g.
maximum charge
pressure, waste gate,
VGT, Twin turbo, etc.)

Not applicable

3.83

Charge air cooler:
Yes/No

No

3.8.31

Type: air-air/air-
water/other(specify)

Not applicable

3.8.3.2

Maximum charge air
cooler outlet
temperature at 100%
speed and 100% load
(deg. C)

Not applicable

3.8.33

Maximum allowable
pressure drop across
charge cooler at 100%
engine speed and at
100% load (kPa):

Not applicable

3.8.4

Intake throttle valve:
Yes/No

No

3.85

Device for recycling
crankcase gases:
Yes/No

No

3.85.1

If yes, description and
drawings

Not applicable

3.8.5.2

If no, compliance with
paragraph 6.10 of
Annex VI to
Commission Delegated
Regulation (EU) (EV)
2021/1068 on technical
and general
requirements: Yes/No

Not applicable

3.8.6

Inlet path

2-stroke, NRS and
NRSh only

3.8.6.1

Description of inlet
path, (with drawings,
photographs and/or
part numbers)

Not applicable

3.8.7.

Air filter

Refer to drawing
No. R80N-i-07

2-stroke, NRS and
NRSh only

3.8.7.1

Type

Not applicable

3.8.8.

Intake air-silencer

Not applicable

2-stroke, NRS and
NRSh only

3.8.8.1

Type

Not applicable

3.9

Exhaust system

391

Description of the
exhaust system (with
drawings, photos
and/or part numbers as

Refer to drawing
No. R80N-i-04

2-stroke, NRS and
NRSh only
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required)
3.9.2 Maximum exhaust 450
temperature (deg. C)
393 Maximum permissible 59 Note(2)
exhaust backpressure
at 100% engine speed
and at 100% load (kPa)
3.9.3.1 | Location of The first chamber
measurement of Muffler
394 Exhaust backpressure Not applicable
at loading level
specified by
manufacturer for
variable restriction
after-treatment at start
of test (kPa)
3.9.4.1 | Location and Not applicable
speed/load conditions
3.95 Exhaust throttle valve: No
Yes/No
3.10 Miscellaneous
devices
3.10.1 | Exhaust gas
recirculation
3.10.1. | Characteristics: Not applicable
1. cooled/uncooled, high
pressure/low
pressure/other
(specify):
3.10.2 | Water injection Not applicable
3.10.2. | Operation principle Not applicable
1
3.10.3. | Airinjection Not applicable
3.10.3. | Operation principle: Not applicable
1.
3.10.4. | Other(s) Not applicable
3.10.4. | Type(s): Not applicable
1.
3.11 Exhaust after-
treatment system
3.11.1 | Location Not applicable
3.11.1. | Place(s) and Not applicable
1 maximum/minimum
distance(s) from engine
to first after-treatment
device
3.11.1. | Maximum temperature Not applicable
2 drop from exhaust or

turbine outlet to first
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after-treatment device
(deg. C) if stated

3.11.1. | Test conditions for Not applicable
2.1 measurement
3.11.1. | Minimum temperature Not applicable
3. at inlet to first after-

treatment device (deg.

C), if stated:
3.11.1. | Test conditions for
3.1. measurement:
3.11.2 | Oxidation catalyst Not applicable
3.11.2. | Number of catalytic Not applicable
1 converters and

elements
3.11.2. | Dimensions and Not applicable
2 volume of the catalytic

converter(s)
3.11.2. | Total charge of Not applicable
3 precious metals
3.11.2. | Relative concentration Not applicable
4 of each compound
3.11.2. | Substrate (structure Not applicable
5 and material)
3.11.2. | Cell density Not applicable
6
3.11.2. | Type of casing for the Not applicable
7 catalytic converter(s)
3.11.3 | Catalytic exhaust gas

after treatment system

for NOx or three way

catalyst
3.11.3. | Type Not applicable
1
3.11.3. | Number of catalytic Not applicable
2 converters and

elements
3.11.3. | Type of catalytic action Not applicable
3
3.11.3. | Dimensions and Not applicable
4 volume of the catalytic

converter(s)
3.11.3. | Total charge of Not applicable
5 precious metals(mg)
3.11.3. | Relative concentration Not applicable
6 of each compound
3.11.3. | Substrate (structure Not applicable
7 and material)
3.11.3. | Cell density Not applicable
8
3.11.3. | Type of casing for the Not applicable
9 catalytic converter(s)
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3.11.3. | Method of regeneration Not applicable If applicable
10
3.11.3. | Infrequent Not applicable If yes, complete
10.1 regeneration: Yes/No section 3.11.6
3.11.3. | Normal operating Not applicable
11 temperature range

(deg. C)
3.11.3. | Consumable reagent: Not applicable
12 Yes/No
3.11.3. | Type and concentration Not applicable
12.1 of reagent needed for

catalytic action
3.11.3. | Lowest concentration of Not applicable
12.2 the active ingredient

present in the reagent

that does not activate

warning system (CDmin)

(%ovol)
3.11.3. | Normal operational Not applicable
12.3 temperature range of

reagent
3.11.3. | International standard Not applicable If applicable
12.4
3.11.3. | NOx sensor(s): Yes/No Not applicable
13
3.11.3. | Type Not applicable
13.1
3.11.3. | Location(s) Not applicable
13.2
3.11.3. | Oxygen sensor(s): Not applicable
14 Yes/No
3.11.3. | Type Not applicable
14.1
3.11.3. | Location(s) Not applicable
14.2
3.11.4. | Particulate trap Not applicable
3.11.4. | Type of filtration: Not applicable
1 through flow/partial

flow/wall flow/other

(specify)
3.11.4. | Type Not applicable
2
3.11.4. | Dimensions and Not applicable
3 capacity of the

particulate trap
3.11.4. | Location place(s) and Not applicable
4 maximum and

minimum distance(s)

from engine
3.11.4. | Method or system of Not applicable
5 regeneration,
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description and/or
drawing

3.11.4. | Infrequent Not applicable If yes, complete
5.1 regeneration: Yes/No section 3.11.6.
3.11.4. | Minimum exhaust gas Not applicable
52 temperature for

initiating regeneration

procedure (deg. C)
3.11.4. | Catalytic coating: Not applicable
6 Yes/No
3.11.4. | Type of catalytic action: Not applicable
6.1.
3.11.4. | Fuel borne catalyst Not applicable
7 (FBC): Yes/No
3.11.4. | Normal operating Not applicable
8 temperature range

(deg. C)
3.11.4. | Normal operating Not applicable
9 pressure range (kPa)
3.11.4. | Storage capacity Not applicable
10 soot/ash [g]
3.11.5 | Other systems
3.11.5. | Description and Not applicable
1 operation
3.11.6 | Infrequent

Regeneration
3.11.6. | Number of cycles with Not applicable
1 regeneration
3.11.6. | Number of cycles Not applicable
2 without regeneration
3.11.7. | Other device(s) or

feature(s)
3.11.7. | Type(s): Not applicable
1.
3.12 Fuel feed for diesel

or, where applicable,

dual fuel engines
3.12.1 | Feed pump
3.12.1. | Pressure (kPa) or Not applicable
1 characteristic diagram
3.12.2 | Injection system
3.12.2. | Pump
1
3.12.2. | Type(s) Not applicable
11
3.12.2. | Rated pump speed Not applicable
1.2 (rpm)
3.12.2. | mm?3 per stroke or cycle Not applicable Specify tolerance
1.3 at full injection at rated

pump speed
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3.12.2. | Torque peak pump Not applicable
1.4 speed (rpm)
3.12.2. | mm? per stroke or cycle Not applicable Specify tolerance
15 at full injection at torque
peak pump speed
3.12.2. | Characteristic diagram Not applicable As alternative to
1.6 entries 3.12.2.1.1
to
3.12.2.1.5
3.12.2. | Method used: on Not applicable
1.7 engine/on pump bench
3.12.2. | Injection timing
2
3.12.2. | Injection timing curve Not applicable Specify tolerance,
21 if
applicable
3.12.2. | Static Timing Not applicable Specify tolerance
2.2
3.12.2. | Injection piping
3
3.12.2. | Length(s) (mm) Not applicable
3.1
3.12.2. | Internal diameter (mm) Not applicable
3.2
3.12.2. | Common rail: Yes/No Not applicable
4
3.12.2. | Type Not applicable
4.1.
3.12.3 | Injector(s)
3.12.3. | Type(s) Not applicable
1
3.12.3. | Opening pressure Not applicable Specify tolerance
2 (kPa)
3.12.4 | Electronic control unit Not applicable
(ECU): Yes/No
3.12.4. | Type(s) Not applicable
1
3.12.4. | Software calibration Not applicable
2 number(s)
3.12.4. | Communication Not applicable
3 standard(s) for access
to data stream
information: 1ISO 27145
with 1ISO 15765-4
(CANbased)/ ISO
27145 with ISO 13400
(TCP/IPbased)/
SAE J1939-73
3.12.5 | Governor
3.12.5. | Type(s) Not applicable
1
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3.12.5. | Speed at which cut-off Not applicable Specify range, if
2 starts under full load applicable
3.12.5. | Maximum no-load Not applicable Specify range, if
3 speed applicable
3.12.5. | Idle speed Not applicable Specify range, if
4 applicable
3.12.6 | Cold-start system: Not applicable
Yes/No
3.12.6. | Type(s) Not applicable
1
3.12.6. | Description Not applicable
2
3.12.7 | Fuel temperature at the
inlet to the fuel injection
pump
3.12.7. | Minimum (deg. C) Not applicable
1
3.12.7. | Maximum (deg. C) Not applicable
2
3.13 Fuel feed for liquid
fuel spark ignition
engine
3.13.1 | Carburetor Not applicable
3.13.1. | Make(s) Not applicable
1
3.13.1. | Type(s) Not applicable
2
3.13.2 | Port fuel injection
3.13.2. | single-point / multi-point Not applicable
1
3.13.2. | Type(s) Not applicable
2
3.13.3 | Direct injection
3.13.3. | Type(s) Not applicable
1
3.13.4 | Fuel temperature at
location specified by
manufacturer
3.13.4. | Location Not applicable
1
3.13.4. | Minimum (deg. C) Not applicable
2
3.13.4. | Maximum (deg. C) Not applicable
3
3.14 Fuel feed for gaseous
fuel engines or where
applicable, dual fuel
engines (in the case
of systems laid out in
a different manner,
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supply equivalent
information)

3.14.1 | Fuel: LPG /NG-H/NG-L LPG
ING-HL/ LNG/Fuel
specific LNG
3.14.2. | Pressure regulator(s)
Ivaporiser(s)
3.14.2. | Type(s) Not applicable
1
3.14.2. | Number of pressure Not applicable
2 reduction stages
3.14.2. | Pressure in final stage Not applicable
3 minimum and
maximum. (kPa)
3.14.2. | Number of main Not applicable
4 adjustment points
3.14.2. | Number of idle Not applicable
5 adjustment points
3.14.3 | Fuelling system: mixing Not applicable
unit/gas injection/liquid
injection/direct injection
3.14.3. | Mixture strength
1 regulation
3.14.3. | System description Not applicable
1.1. and/or diagram and
drawings
3.14.4 | Mixing unit YINBA
SP
RUIXING
huayi
DENI
KEIMA
FULIN
3.14.4. | Number 1
1
3.14.4. | Type(s) 16100-280 The actual marking
2 16100-Z3G is 16100-
ZXXaaaa, "aaaa"
refers to the serial
number, with no
practical
significance.
3.14.4. | Location Not applicable
3
3.14.4. | Adjustment possibilities Impossible
4
3.14.5 | Inlet manifold injection
3.14.5. | Injection: single- Not applicable
1 point/multi-point
3.14.5. | Injection: continuous/ Not applicable
2 simultaneously timed/

sequentially timed
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3.14.5. | Injection equipment
3
3.14.5. | Type(s) Not applicable
3.1
3.14.5. | Adjustment possibilities Not applicable
3.2
3.14.5. | Supply pump If applicable
4
3.14.5. | Type(s) Not applicable
4.1
3.14.5. | Injector(s)
5
3.14.5. | Type(s) Not applicable
5.1
3.14.6 | Direct injection
3.14.6. | Injection Not applicable
1 pump/pressure

regulator
3.14.6. | Type(s) Not applicable
11
3.14.6. | Injection timing Not applicable
1.2 (specify)
3.14.6. | Injector(s)
2
3.14.6. | Type(s) Not applicable
2.1
3.14.6. | Opening pressure or Not applicable
2.2 characteristic diagram
3.14.7 | Electronic Control Unit

(ECU)
3.14.7. | Type(s) Not applicable
1
3.14.7. | Adjustment possibilities Not applicable
2
3.14.7. | Software calibration Not applicable
3 number(s)
3.14.8 | Approvals of engines

for several fuel

compositions
3.14.8. | Self-adaptive feature: Not applicable
1 Yes/No
3.14.8. | Calibration for a Not applicable
2 specific gas

composition: NG-

H/NGL/NG-HL/

LNG/Fuel specific LNG
3.14.8. | Transformation for a Not applicable
3 specific gas

composition:

NGHT/NG-LT/

NG-HLT
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3.14.9 | Fuel temperature
pressure regulator final
stage
3.14.9. | Minimum (deg. C) Not applicable
1
3.14.9. | Maximum (deg. C) Not applicable
2
3.15 Ignition system
3.15.1 | Ignition coil(s)
3.15.1. | Make(s) SM
1 Lihua
ZD
YUXIN
WUFU
JIUYONG
FENGLONG
XINYIJIA
3.15.1. | Type(s) 30400-Z80 The actual marking
2 is 30400-
ZXXaaaa, "aaaa"
refers to the serial
number, with no
practical
significance.
3.15.1. | Number 1
3
3.15.2 | Spark plug(s)
3.15.2. | Make(s) LG
1 RISO
BODE
TORCH
NGK
NHSP
3.15.2. | Type(s) ASRTC
2 F6TC
F6RTC
F7RTC
F7TC
BP6ES
BPR6ES
3.15.2. | Gap setting 0.7mm~0.8mm
3
3.15.3 | Magneto
3.15.3. | Type(s) Not applicable
1
3.15.4 | Ignition timing control: Yes
Yes/No
3.15.4. | Static advance with 28°+2°
1 respect to top dead

centre (crank angle
degrees)
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3.15.4. | Advance curve or map X Refer to drawing
2 No. R80N-i-06
3.15.4. | Electronic control: X No

3 Yes/No

Explanatory notes to Appendix 3:

(Footnote markers, footnotes and explanatory notes not to be stated on the information document)
(1) As defined in Annex Il to Commission Delegated Regulation (EU) 2021/1068.

(2) Refer to section 2.4.13. in Annex IX (engine family definition).
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Declaration

According to test the fuel delivery with several mixing units models, we used the
higher fuel delivery one to emission test. The following are the fuel delivery data.
Please check.

Engine Model: R8ON-i

Mixing Unit Make/ Model Max Torque Fuel Flow (g/h)
RUIXING/16100-Z3G 4.7N.m/3500rpm 500
SP/16100- Z3G 490
huayi/16100- Z3G 490
DENI/16100- Z3G 490
YINBA/16100- Z3G 490
KEIMA/16100- Z3G 490
FULIN/16100- Z3G 490

We conform that the design, raw material, manufacturing, assembling and quality
control are completely identical and operating procedures are the same for all fuel
carburetors.

Signature:

Name: Wu Wenli

Position: Technical Manager
Chongging Rato Technology Co., Ltd.
Date:14" Mar. 2022
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Declaration by manufacturer on compliance with Regulation (EU) 2016/1628

Chongging Rato Technology Co., Ltd. Hereby declares that the following engine
typelengine—family™ complies in all respects with the requirements of Regulation
(EU) 2016/1628 of the European Parliament and of the Councill, Commission
Delegated Regulation (EU) 2021/1068 on technical and general requirements2,
Commission Delegated Regulation (EU) 2021/1068 on monitoring of in-service
engines 3 and Commission Implementing Regulation (EU) 2021/1068 on
administrative requirements4 and does not use any defeat strategy.

All emission control strategies comply, where applicable, with the requirements for
Base Emission Control Strategy (BECS) and Auxiliary Emission Control Strategy
(AECS) set-out in section 2 of Annex IV to Commission Delegated Regulation (EU)
2021/1068 on technical and general requirements, and have been disclosed in
accordance with that Annex and with Annex | of Commission Implementing
Regulation (EU) 2021/1068on administrative requirements.

1.1 Make (trade name(s) of manufacturer) . RATO
1.2 Commercial name(s) (if applicable) : N/A
1.3 Company name and address of manufacturer :  Chongqing Rato Technology Co., Ltd
Zone B, Shuangfu Industry Park, Jiangjin District, Chongging
402247, China
14 Name and address of manufacturer’s :  BELTRAMI IOLEO
authorised representative (if any) Via Don Minzoni 6 D/E CAP 42044 Gualtieri (RE) Italy
1.6 Engine type designationfengine-family : R8O0N-i
designation/FT&
1.6.1  Variant(s) N/A
(Place): Chongging, China Date: 14" Mar. 2022
Signature:

(or visual representation of an ‘advanced electronic signature” according to Regulation

(EV)

No 910/2014, including data for verification): -+

(Footnote markers, footnotes and explanatory notes not to be stated on the manufacturer's declaration)

(1) Strike out the unused options, or only show the used option(s).
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Chongging Rato Technology Co., Ltd. DOC. No. R80N-i
Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00

Chongging 402247, China Application Date:14"™ Mar. 2022

Appendix-1
Drawings of R80N-i

% ey 4

— g% =i

- a— ™
Trade mark or manufacturer: XXX
Engine type: XXX
Senal number: XXXXX
Approval number or mark e9XO00X
Production date: XOO0OXX

N J/

Remarks: this sample only shows the contents that need to be included on the engine marking, the
actual layout may adjust according manufacturer’s requirement.

Engine Type Test engine
POSITION OF STATUTORY MARKING
Drawing No. R80N-i-01
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Chongging Rato Technology Co., Ltd. DOC. No. R80N-i
Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00

Chongging 402247, China Application Date:14" Mar. 2022
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Engine Type Test engine

Combustion Chamber
Drawing No. R80N-i-02
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Chongging Rato Technology Co., Ltd. DOC. No. R80N-i
Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00

Chongging 402247, China Application Date:14"™ Mar. 2022
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Engine Type Test engine
PISTON
DRAWING NO. R80N-i-03
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Chongging Rato Technology Co., Ltd. DOC. No. R80N-i
Zone B, Shuangfu Industry Park, Jiangjin District, Ext. 00

Chongging 402247, China Application Date:14"™ Mar. 2022

Engine Type Test engine
MUFFLER
DRAWING NO. R80N-i-04
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Chongging Rato Technology Co., Ltd.

Zone B, Shuangfu Industry Park, Jiangjin District,

Chongqing 402247, China

DOC. No.

R8ON-i
Ext. 00

Application Date:14™ Mar. 2022
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Engine Type Test engine
TIMING DIAGRAM
DRAWING NO. R80N-i-05

Page 27 of 29

IDIADA



Chongging Rato Technology Co., Ltd.
Zone B, Shuangfu Industry Park, Jiangjin District,

Chongqing 402247, China

DOC. No. R80N-i
Ext. 00

Application Date:14™ Mar. 2022
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Engine Type

Test engine

IGNITION ADVANCE CURVE

Drawing No.

R80N-i-06
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Chongging Rato Technology Co., Ltd.

Zone B, Shuangfu Industry Park, Jiangjin District,

Chongqing 402247, China

DOC. No.

R8ON-i
Ext. 00

Application Date:14™ Mar. 2022
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Engine Type

Test engine

Al

r filter

DRAWING NO.

R80N-i-07
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