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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera

= Regulacion de emisiones en Europa.
= Nueva fase Stage V / Gama de producto.

= Sistemas de reduccion de emisiones.
DVERT (DEUTZ variable emission reduction technology)

s Funcionamiento HMI, HM, Chequeo en campo
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera The engine company.  DEUTZ

= Regulacion de emisiones en Europa.
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Emisiones contaminantes.
Efectos emisiones contaminantes.

®
The engine company. DEUTEZ
——

Efectos perniciosos de las emisiones

Monoxido de carbono:
&) CO Incoloro, inodoro, causa somnolencia, asfixia y puede
causar la muerte.

@ Hidrocarburos:
Producto de la combustion incompleta de combustible
@ H C y/o aceite, irritante en nariz y o0jos, causa lagrimeo.

Oxidos de nitrogeno:
o 00 P

NO & NO,, referido comunmente como NO,, irrita
N @ @ las paredes pulmonares, causando nauseas.
@\

NO;

Carbono Particulas (de carbono):

e me Particulas pequefias y visibles, al inhalarlas pueden

C causar problemas respiratorios y/o cancer.
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Motores DEUTZ para Stage V
Motores maquinaria movil fuera de carretera The angine compary. DA

1999 to 2019

® 95.7% reduction of nitric oxides NO,
® 96.5% reduction of particulate emissions

Reachable with further Additional exhaust gas after-
advancement of engines treatment technology necessary
—_—mmn— m—m—m— i

EU Stage V introduces a
. . threshold for the number of
particles for the first time

1999 2004 2006 2012 2014 2019
EU Stage | EU Stage Il EU Stage Il EU Stage lll B EU Stage IV EU Stage V
US Tier 1 US Tier 2 US Tier 3 US Tier 4 i US Tier 4
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera The engine company.  DEUTZ

= Nueva fase Stage V / Gama de producto.
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera The engine company.  DEUVE

m EU Stage V for non-road mobile machinery:

> Afectaa potencias menores de 19 KW

> Afecta a potencias mayores de 560 kW

> Afecta con la misma exigencia a motores de rpm constantes.

> Se incrementa su cumplimiento a mayores potencias en motores Sl.

> Se introduce el parametro Particle Number entre 19 y 560 kW
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera The engine company.  DEUTZ

/Stage I/l (1999/2002) Stage IIIA (2006) Stage llIB (2012) Stage 1V (2014) Stage V (2019) \

Lab certification (NRSC) @ Lab certification (NRSC) || Lab certification (NRSC) J{Lab certific. (NRSC, RMC)§j Lab certific. (NRSC, RMC)

Conformity of Production |§ Conformity of Production J| Conformity of Production || Conformity of Production l§ Conformity of Production

Emission label Emission label Emission label Emission label Emission label

Deterioration Factors Deterioration Factors Deterioration Factors Deterioration Factors
Lab certification (NRTC) || Lab certification (NRTC) j Lab certification (NRTC)
BECS & AECS BECS & expanded AECS | BECS & expanded AECS
NH3 Limit (25 ppm) NH3 Limit (10 ppm) NH3 Limit (10 ppm)
SCR Diagnostic/Warning JJNCD Warning/Inducement§ NCD Warning/Inducement
Control area (~ NTE) Control area (~ NTE)
IRAF (opt.) IRAF
Crankcase Emissions Crankcase Emissions
CH4 Limit (gas engines)
Particle Number Limit
PM Control Diagnostic
In-Service Monitoring
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera

®
The engine company. DEUTZ

el Ronge 1l fom T | fom T4E. mounedeAT chagrg. EOR | 00O DFF 1l
D2.213 19 ¢ NEW P NEW PONA : : :
TD2.2L3 . 37-4 : NEW : NEW A WG u u ; n

TCD2.213 L 37-5% :  NEW i NEW A WG u .

D29 L4 ©30-37 : Dropin : +DPF A NA n E . 0m

TD2.9 L4 . 37-56 : Dropin : +DPF : A WG n u : n

TCD29 L4  37-56 : Dropin : +DPF/-—— : A WG ] E . =

TD3.6 L4 . 50-56 : Dropin : +DPF A WG O m  om

TCD3.6 L4 : 50-56 : Dropin : +DPF I A i WG : n : u : n :
TCD29L4HP : 70-75 : Dropin : NEW : A I WG : ®= ! = : ®m | =
TCD3.6 L4 © 70-105 : Dropin : +DPF/-—— : A WG n n m n
TCD4.1 L4 . 80-115 : Dropin i - : : WG u m n =
TCD5.0 L4 ©100-150 : NEW :  NEW © WG . L n =
TCD6.1L6 ©120-180 : Dropin - § I n n m n
TCD7.8 L6 © 160-250 : Dropin - : © WG u u n n
TCD9.0 L4 P 200-300 :  NEW :  NEW ©eWG C n .
TCD120L6  © 280-400 : NEW i NEW L eWg m 0 n
TCD12.0 V6 © 240-3%0 | Dropin  +DPF eWe n m n
TCD13.5L6 D 300-450 1 NEW i NEW C WG : n m -
TCD16.0 V8 . 350-520 : Dropin : +DPF ©eWG - n -
TCD18.0 L6 . 565-620 : NEW : NEW © eWG n

B Standard A ontion
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Motores DEUTZ para Stage V

Regulacion emisiones es para 2019/2020

®
The engine company. DEUTZ

B EUStage V

B EUStage v/ Tier 4

EU Stage Il B/ Tier 41 J“_
B EUStagell A/ Tier 3 -
B EUStagell/ Tier 2

EU Stage |/ Tier-1 7

Mo regulation )

* STAGE ¥ certified™ DEUTE AG is the frst enging
procucer warkdhwide that wes awerded e oflcial
corificatn ro, 1 for i g st ermission standard EL
Staga \ which B applcabla &s of Jaruary 2040

O©DEUTZAG  28.11.18 DEUTZ Spain-A.Barrios / I. de la Flor  Toda la informacion mostrada es de caracter orientativo, no vinculante 10



Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera The sngine company.  DERIL S

= Sistemas de reduccion de emisiones.
DVERT (DEUTZ variable emission reduction technology)
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Motores DEUTZ para Stage V (EU 2016/1628)
DVERT

P processing power

®
The engine company. DEUTZ

» increased memory capability

SN e el > EAT control functionality Next Generation EGR

» Improved combustion efficiency » Precise, model based EGR rate
» Ultra low Particulate emission control

» Lowers NO, without
compromising fuel efficiency

Advanced Turbo Design

» Excellent torque at low rpm

» Throttle flap or WG turbo to
» Robust proven WG turbo design control boost pressure

Next Generation Combustion
» New piston geometries - less
NO,, less PM, less consumption
» Further optimised engine internal
measures to reduce emissions

» Precise control of injection timing "
& EGR mass flow
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Motores DEUTZ para Stage V (EU 2016/1628) .
DVERT The engine company. DEUTE
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Motores DEUTZ para Stage V (EU 2016/1628)
Esquema tipico EAT (<56 kW) SpR—— /. ¥

Urea Levell | % Electr. heated urea hoses
rea Leve
Temp. | : &= Heating/ Cooling lines over
) 3 S engine water circuit
Qual.Sensor \, s >
— —p Urea flow

PL Pressure line
(supply to dosing module)

SL Suction line
A l, (from tank to supply module)

BL Backflow line

SL (supply module to tank)

Mixer Tailpipe
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Motores DEUTZ para Stage V (EU 2016/1628) - .
Descripcion filtro particulas. Tipo CRT The engine company. - DEUTE

» DOC (Diesel Oxidation Catalyst) tiene una superficie catalizadora que oxida el monoxido de carbono (CO)
y los hidrocarburos no quemados (HC). Ademas, el monoxido de nitrogeno (NO) se oxida a didxido de

nitrdgeno en una franja de temperatura determinada.

» DPF (Diesel particulate filter) retiene las particulas continuamente. La regeneracion del filtro es constante a
medida que la temperatura de escape es lo suficiente alta.

» CRT (Continuos regeneration trap) es a filtro de particulas en dos etapas, un DOC y un DPF. El proceso de
regeneracion es constante a partir de 250 °C.

e |

Catalytic regeneration
| NOoidised o NO, S\ C oxidised to CO, J

principle
() o
o oo & o o o 0 NO, o O co oo
0 no, =0 0 t 5 o () :
ooo . o o o ° o e
(o]
00
PM
Engine
Exhaust 2NO2 + C - 2NO + CO2
>250° C

15
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Motores DEUTZ para Stage V (EU 2016/1628) A
Descripcion filtro particulas. Tipo CSF. The engine company.  DEUTZE

> CSF (Catalysed soot filter). Es un DFP con un recubrimiento catalitico, por lo que elimina el DOC
inicial. Funcionamiento similar a un filtro CRT.

Temp, Sensor

I Temp. Sensor

Pressure Sensor

HOy Sensor

Pressure Sensor
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Motores DEUTZ para Stage V (EU 2016/1628) A
Descripcion SCR The engine company.  DIEUTZ

> SCR (Selective Catalytic reduction) es una reduccién continua de las emisiones de NOx
usando un agente reductor (DEF, Adblue,). Este agente reductor inyectado reduce el NOx

a nitrégeno y agua. Para lograr una alta conversion de NOx se necesitan temperaturas de
mas de 280 °C.

DEF supply

Exhaust bafom Exhaust after
reduction reduction
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Motores DEUTZ para Stage V (EU 2016/1628)
Descripcion SCR

= Dosing strategy
*  Input parameter:
= Exhaust gas temperature (Sensor “upstream catalyst”)
* SCR-catalyst temperature (calculated average value)
* Exhaust gas mass flow (calculated)
* NOx emission (Sensor “upstream catalyst”)
*  Output parameter:
*  Required amount of AdBlue

- Efficiency Map
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Motores DEUTZ para Stage V (EU 2016/1628)
Ejemplo sistema DPF < 56 kW

‘lllluw!!l.

I T

199178 523|206 613 24.1
199178 523|206 613 24.1
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Motores DEUTZ para Stage V (EU 2016/1628) A
Ejemplo sistema DPF > 56 kW The engine comparny.  DEUTZ

Temperature sensor I

Pressure sensor
>
o i Y

Temperature sensa

b
NO, sensor =

Pressure sensor
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Motores DEUTZ para Stage V (EU 2016/1628)
Ejemplo sistema SCR ( > 56 kW)

©DEUTZ AG

| HO; SENSOr I

Backflow line to tank
Qutlet line to injector

UREA Pump

Membran pump

Pumps the UREA from tank to Injector
Flow direction can change via internal valve
In the afterrun pumps UREA back to tank
9bar (rel.) permanent system pressure
Controlled via PWM signal

Electrically heated
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Motores DEUTZ para Stage V (EU 2016/1628)

Ejemplo sistema EAT completo SCR ( > 56 kW) R

A Pressure Sensor Temp. Sensor

Temp. Sensor B '. - "‘_-..‘_\.
i nmpact L

Injector
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Motores DEUTZ para Stage V (EU 2016/1628) A
Ejemplo sistema EAT completo SCR ( > 56 kW) The engine company.  DEUTZ

Temperature Sensor DOC 1 Up

{-B723)
T ture Sensar SCR 1 U \ sl
em ralure | SOr
Engine OUT Alr Filter B7T1) » \ £E720)
Coolant Supply ouT \' \ \,\
% \
‘ ‘ SCR Line Heating 2 AdBlue™/DEF Injector
(-ETT1) >
1 ] RS
A SCR Ar Compressor 1 =+
(-A708) —
: Exhaust
: Gas OUT IN
[ATTEX3)
i o
: =
SCR Line Heatng 1 = g % g
(E770) [D:](-an'%x:} g g3
m i 11}
CATTEXT) =) T g £
(-ATTE X4} - q
AdBlue®/DEF Dosing System 1 ° 3 g
CATFS) i DPF dP Sensor 1
e g (-B722)
Coolant Control Valve 2 i)
(-Y774) %
3
] Legend
— A" HOM Heating
— Engine Coolsnt Hose
= . )
>l | _-m-p.' Engine IN — RN
N H = | Coolant Supply . AR
R R Srart. .
I | wenicle moontd components
AdBIue®/DEF Suction Module 1 Coolant Control Valve 1 [] eminemounted componeats
-ATTH (-YT70) —
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Motores DEUTZ para Stage V (EU 2016/1628) A )
Ejemplo instalacion EAT en maquina The engine company.  DEUTZ
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Motores DEUTZ para Stage V (EU 2016/1628)

Motores maquinaria movil fuera de carretera

s Funcionamiento HMI, HM, Chequeo en campo

©DEUTZ AG
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Motores DEUTZ para Stage V (EU 2016/1628)

HMI (Human machine interface)

= 1 Estrategia limitacion prestaciones EU/EPA

= 2 Fallos/Monitorizacion
2.1 Nivel DEF
2.2 Calidad DEF
2.3 Antimanipulacion
2.4 Fallo Hardware
2.5 Deteccion cristalizacion
2.6 Estrategia de regeneracion DPF
2.7 Nivel de cenizas
2.8 Parada regeneracion en intervalo de mantenimiento
2.9 Verificacion sistema (cambio de aceite)
2.10 Resumen de escalado de parada de regeneracion

= 3 Control de parada de regeneracion
= 4 CAN
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Motores DEUTZ para Stage V (EU 2016/1628)

HMI (Human machine interface)

The engine company.

e —
EPA2 | ATAT1l | DM,
SPNna SPN5246 SPNn/a EPTW1 ,
) ) Byte5.-2 | Byw6es | Bytet.is System Reaction Dm1
Anti-Tampering Urea Lamp Warning Buzzer SPNn/a | SPN5246 SN
E e S Byte 1.1 | Byte 6.6- = )
Symbol Symbol Eu EPA 3 3 Byte 1.3-6 System Reaction
00 [ 000 ¥0x0000xx Hardware Failure Wami Buzzer
- = of - Urea Lamp Larnlng
amp
o1 [o01 000K Symbol Symbol EU EPA
i Solid Solid derati
Failurs detected | a‘g}"" b on (EPAZ, Byte 6.7 timer) 000 L 000 1¢0000xx
£ off 2
o Jowo 0000 Tx
Failure detected . derati derati - -
ind t _Si‘d = Sokdda on aari?e ;;SMin ac[:i‘\)re %r;gr%m 0 ‘ 100 0100
Pretrigger 1 X fier detecti fter detecti ¥ 1 XX XX
;;L)R%mm after detection after detection Fa“ure dmeaed -
10 [o11 xx0001xx Y | [— Solid on blinking on no derating
Falredelected | SOidon _ [sdiden | acive Sthalor | acive Sh25min Inducement ) (EPA3, Byte 4.3-8 - timer)
£._;, - m detection after detection pretrigger ] o
xn Restriction S Restriction
10 [ 100 x0100xx
Binking derirgsip | | derming iep | 10 | 101 [ xot00x
on active BQhSlen active 3h45mln
. after detection after detection Solid on blinking - del’aﬂl’lg step 2
oc01000x N B active 10 min after detection
derating step2 derating step2 -
on active 100h after active 3h55min A Tl
. detection after detection Restriction —
DPFC1 DPFCA1 DM1
Byte 2.5.7 Byte1.1-3 Byte1.3.6 System
Crystallizati e DPFC1 Standstill |  Warning Reaction
%ﬂmuonon Description Byte 2.3.4 Lamp Lamp Buzzer
DPF
Test Monitor | Symbol Symbol EU EPA
Byte 7.5
No 000 000 000000xx
crystallization 00 off no derating
detected
0 s =
Crystallization 010 101 xx0000xx
detected - 10 05H: =
1 5‘*‘“‘.’5';" £ off no derating
Standstill reque
required 1
Crystallization } 011 101 x0001xx .
2 detected Standstill 10 05 Hz On . dem'lmg_
required step 1 active
Warning Level 1 E
Service Toal 011 100 xx0100xx e
required for 10 aHz blinking on soinizh.
standstill Siep 2 acie
1
T

©DEUTZ AG
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Motores DEUTZ para Stage V (EU 2016/1628)

HMI (Human machine interface)

©DEUTZ AG

DPFC1 DPFC1 DM1
oPF Byte 2.5-7 | Byte1.1-3 | Byte1.3-6 System
Regeneration DPFC1 | Standstill | Warning JEIELTD
strategy Description Byte 2.3-4 Lamp Lamp Buzzer
Soot level DPF Test
Monitor Symbol Symbol EU EPA
Byte 7.8
000 000 %x0000xx
No need ]_cor 00 -— - off no derating
regeneration o
001 000 xx0000xx
Heat Mode 1 Heat Mode 1 )
00 -— - off no derating
requested requested 5
001 000 xx0000xx
Heat Mode 2 | Heat Mode 2 00 - — off no derating
requested requested o
010 101 xx0000xx
Standstill Standstill 10 05Hz off no deratin
required required ’ g
011 101 *xx0001xx
Warning Standstill 10 05 Hz on on dsetft”,’lg
Level required actli::.re
1
011 100 xx0100xx
Service Tool — derating
required for 10 3Hz blinking on step 2
standstill ] r active
DPF removal 011 100 xx0100xx
required. No S— derati
Remove standstill 10 3 Hz blinking eratng
¥ on step 2
Filter allowed active
(DPFC1, 1 r
Byte6, Bit3=1)
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Motores DEUTZ para Stage V (EU 2016/1628)

HMI (Human machine interface), HM (Heat mode)

Engine Primary Calibration Machine
mode target operation
Normal Optimal fuel - Standard Optimal Optimal Uninterrupted
mode consumption
Heatmode 1 Mild exh. - Mild throttiing No No change Uninterrupted
temp. - Slightly modified  noticeable
Increase injection settings  increase
Heatmode 2 Aggressive - Strong throtting  Noficeable Noficeable Uninterrupted
exh. temp. - Modified injection  increase  change
Increase settings
Standshill Very high exh. - Steady state Noticeable No Interrupted
regeneration  temp. operating point increase  transience  (fixed engine
increase - Strong throttling speed)
- Modified injection

©DEUTZ AG

settings
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Automatic
mode change
Automatic
mode change

Automatic
mode change
Has fo be

confirmed by
operator

®
DEUTZ
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Motores DEUTZ para Stage V (EU 2016/1628)

HMI (Human machine interface), HM (Heat mode) The engine company.
155 o e -

Shutoff = Demand for Service Stand-5till Regeneration

125

B Warning + Demand for Stand-Still Regeneration

100 Demand for Stand-5till Regeneration

Y Heat Mode2On
= i i 3
- /“‘—’-\ o i
o ' . :
2 g 1 :
$ s i
] — e mm - e =oA - EEEE T ek bt
i A e i 5. TN pC—— o J——— b———bm b ———— -
¥ ¥ i R -
Heat Mode1 Heat Mode 1 HeatMode! HeatMode2y  Start Stand-Still
On oft On On Stand-Still finished
Demand .
Stand-Still time
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Motores DEUTZ para Stage V Dég

Non-road mobile machinery (Stage V, Regulation (EU) 2016/1628; 2017/655)

b,

‘1 o
=
a7
o
o)
0
(m

Standard emission In-service monitoring
test cycles (ISM) with PEMS
without CF
D e
one test session

Engine homologation, . Monitoring,
/ defined schedule}
b
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Motores DEUTZ para Stage v

Futuro/presente

©DEUTZ AG

Hybridisation
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Regenerative
fuels

Electrification
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Motores DEUTZ para Stage v

Futuro/presente The engine company.  DEUTZ

TCR8.0-18.0
Teh41-7.8

TCD/G22-3.6

: diesel
Hyborid

gas
%) nybrid

Full-E ok - ) Li electnc

Modular diesel, gas, hybrid and electric drive systems for a wide range of applications
Best-it technology depending on application, load and work cycle

Downsizing and best point operation optimizing economy and ecology of the drive system
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The engine company.

®
DEUTZ

EXCLUSION DE RESPONSABILIDAD

A menos que se indique lo contrario, todas las cifras dadas en esta presentacion se refieren a
operaciones continuas.

Los detalles proporcionados en este documento se basan en la informacién disponible en el
momento en que se preparod. Esto presenta el riesgo de que las cifras reales puedan diferir de
las declaraciones a futuro. Dichas discrepancias pueden ser causadas por cambios en las
condiciones politicas, econdémicas 0 de negocio, una disminucion en el liderazgo tecnolégico de
los productos de DEUTZ, cambios en la competencia, los efectos de los movimientos en las
tasas de interés o los tipos de cambio, el precio de las piezas suministradas y otros riesgos e
incertidumbres no identificados en el momento en que se preparé este documento.

Las declaraciones futuras hechas en este documento no seran actualizadas.

Toda la informacion suministrada en este documento es sélo con propositos informativos.
DEUTZ SPAIN no garantiza la actualidad, correccion e integridad de los datos e informacion
suministrados.
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®
The engine company. DEUTZ

QUESTIONS & ANSWERS

QI;IQ&A
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The engine company. DEUTZ

GRACIAS POR SU ATENCION

EW DYNAMIC

L,

All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. All data and Information provided in this document is for informational

purposes only. DEUTZ AG makes no representation as to currentness, correctness or completeness of the data and information provided. DEUTZ and the company logo are registered trade marks. Technical data is subject to change.
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