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1935
Natural gas is already a reality

19351935
Natural gas is already a realityNatural gas is already a reality

NGV: something not really new…
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Next years expectation from automotive market

CO2 reduction

Near zero 
emissions level

Engine technology
sustainable /
competitive

Use of alternative
(to oil) & sustainable

fuels
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NATURAL 
GAS

« CLEAN » FUEL

SAFE FUEL

Drivers for Natural Gas Powertrains

Good 
characteristics

for ICE

Technical drivers
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Natural Gas: a “clean” fuel
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Considering LOCAL pollution:
HC speciation coming from NEDC test cycle

� Aromatics free;
� Reduction in ozone promoters;
� Light reduction of formaldehyde 
but sensitive reduction of other 
aldehydes.

Considering GLOBAL pollution:
CO2 reduction due to H/C ratio
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Thanks to its characteristics 

� lighter than air;
� flammability range ;
� ignition energy higher than petrol one;
� slower propagation flame speed

Natural gas is considered safer 
than gasoline and LPG.  

According to EPA standard

LPG

PETROL

NATURAL GAS

DIESEL

S
A

F
E

T
Y

SAFETY 

In addition to R110 standard requirements, OEM appro ach must guarantee a 
maximum level of safety and reliability, going from  the lay out of the 
components integration  to the bonfire & crash test  on vehicle. 
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NATURAL
GAS

CLEAN FUEL

SAFETY

Drivers for Natural Gas Powertrains

SMART for ICE

Technical drivers

POLITICAL
& EU STRATEGICAL

REASONS

DISTRIBUTION 
NETWORK ALREADY EXISTING;

WIDE RESERVE

LOW RUNNING COST
for CUSTOMERS 

CONCRETE ANSWER
for MUNICIPALITIES

Other drivers
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Proved Natural Gas & Oil reserves at end 2003
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Natural gas & Oil reserves-to-production (R/P) rati os

Proved Reserves: 175.780  Billion cubic meters
Production: 2.618  Billion cubic meters

Proved Reserves: 1.148  Thousand million barrels
Production: 28  Thousand million barrels

Source: BP 2004 Statistical Review of World Energy
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Total Consumption 2002:   468.4 b m 3

EU (25) : Consumption of Natural Gas
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Prevision 2020 :  630 b m 3

Source :
Oil and Gas Producers association

A share of 10% in transport road
is about 5% of total NG demand
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General 
assessment on  
alternative fuels

General 
assessment on 

gas feeding 
system 

technology

1994 – 96

Development of a new 
multipoint sequentially 

phased injection 
system in CRF
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The choice of CNG for an industrial development
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1997-1998: 1.6 l. 16v “Torque” BIFUEL engine – EURO I I

Fiat Marea

First CNG applications on passenger car

Fiat Multipla
Also available in monofuel version 

with dedicated engine
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Vehicles available on the market
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1.6 16v “Torque”
BI-FUEL Euro IV + EOBD

1.2 8v “FIRE”
BI-FUEL 

Euro IV + EOBD

2.0 8v XU10 
BI-FUEL Euro III 

1.2 8v “FIRE”
Natural Power

Euro IV + EOBD
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Gas Tanks Integration on Vehicle
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FIAT CNG vehicle production
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CNG market & filling network development
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Looking to next future

Challenge:

while the evolution of the diesel engine will face a significant reduction 
of the exhaust emissions, spark ignited engines wil l have to reduce 

drastically CO2 emissions, in order to be competiti ve with diesel ones.

This will be done essentially by means of the follo wing technologies:

- downsizing
- turbocharging
- reducing pumping loss via the electronic control of  the intake air 

(VVA, Multiair system)  



Company Confidential 17/11/06 FIAT Natural Gas Vehicles Powertrain Research & Technology 18

Engine technologies road map
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and natural gas ? 

Downsizing & Turbocharging with PETROL normally mea ns:

- to reduce C.R. compared to N.A. version;
- full load S.A. timing not optimized for best torque  value;
- need to contain exhaust gas temperature through lll l < 1 operating conditions.

Thanks to a RON close to 130, Natural Gas is the id eal fuel for turbocharging
- maintaining (or even increasing) C.R.;
- optimizing S.A. for best torque value;

Exhaust gas temperature can be controlled with lll l > 1 operating conditions.

Thanks to turbocharging the performance of the engi ne running with 
natural gas could be equivalent to petrol mode (in the N.A. version about 
12% of volumetric efficiency is lost).
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Exhaust gases aftertreatment for CNG engines 

HC CONVERSION EFFICIENCY 
ON CNG MODE
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Up to now (Euro IV passenger car std.) CH4 is consi dered as a pollutant, and the computation of 
unburned hydrocarbons refers to THC, without split between CH4 and NMHC (as already in force 
for HD and in the U.S.).

But CH4 needs for specific catalyst formulation & h igh energy (temperature) for light-off process.

High cost solutions for exhaust aftertreatment syste ms !
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Engine technologies road map
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Conclusions

1 – NATURAL GAS still represents an effective and co ncrete answer to environmental
concerns, both in terms of local and global polluti on.
Moreover, from a strategic and political point of vi ew it is a real fuel alternative to 
petrol due to its availability in large quantities.

2 – Due to its environmental characteristics, FIAT ha s developed and will  continue to 
develop a complete range of OEM passenger car & ligh t duty vehicles for reaching the 
leadership in internal and European market.

3 – Due to future challenges in reducing GHG (greenh ouse gas emissions), and 
particularly CO2 emissions, while new concepts for turbocharging application with 
electronic valve train control mechanisms enter to the market on conventional 
gasoline engines, knock resistance characteristic o f natural gas will be more effective 
solution for these technologies to achieve good res ults in terms of thermodynamic 
efficiency.

4 – However, future natural gas powertrains will nee d more sophisticated 
aftertreatment solutions to match with catalyst lig ht-off process due to expected lower 
exhaust gas temperatures
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