Corporate Presentation

Engine Expo 2010

We strive to improve the quality of life by contributing to clean
sustainable mobility and enhanced indoor well-being.
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® 18 Sales/ X
Representative
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® New production

Location in
2010 in Tula,
Russia
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et Bl R Hidria Global Locations

Moscow, Russia

% Aleksin, Russia
/ ]

Shanghai, China

. Guangzhou, China
Bogota, Colombia

Quito, Ecuador

Melbourne, Australia
® 25 Sales/Representative Offices
® 9 Production Locations
® New Production Locations - Opening in 2010
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Hidria Innovation Centre

Institutes
Incubators
Hidria Academy
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Innovation activities
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Lidria |
— Innovation Culture and Concept
Hidria Institutes — ldentification of ideas
Selection of ideas

CLstomers TRM Projects

Implementation
Employees
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Exhibitions,

congresses

Suppliers




— Innovative Research and Development

Hidria Institute Klima

Creating enhanced indoor weel-being.

Hidria Institute Automotive

Contributing to the sustainable mobility of people and
goods.

Creating new materials, technologies and processes for
the automotive and HVAC&R industries.
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Institutions of knowledge
Arsenal Research

Ricardo

Joaneum Research

AVL

R&D departments at strategic partners
Audi
BMW
PSA

Technology platforms
ERTRAC, ESTTP, STTP, SGTP,...

Associations
EARPA, CLEPA, Eurovent, ESTIF, REHVA, IIR...

Exchange of know-how in order to create innovative breakthrough solutions




Automotive

Peugeot Volkswagen

HT: [

e CMNiSSiON standards EURO 6 for passenger cars

Comp ion Ignition i 2007 2008
M, N1Cl1 Type approval Euro 4 Euro 52 01Sep09.
First registration | Euro 4 i Euro 5a

Euro 601septd | |

EURO 5 \
2009 | 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Speed (km/h) DRIVING CYCLE
URBAN (ECE) + EXTRA-URBAN CYCLE (EUDC)

Part One Part Two

NOx , PM and CO2 emissions reduction. g"“‘m.i»s

Powertrain :

- Combustion cycle improvement
- Aftertratement

- Hybridization (Stop&Start....)

Ly

PM (g/km)

0.20 0.25

NO, (g/km)

Glow Plug :
- Lifetime improvement (number of cycles)
- Predictability of GP characteristics during
life time

- Glowing temperature improvement

- Pressure sensor integration in GP

- availability of ceramic and metallic heater
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Glow plugs - overview

Heat-up characteristics comparison
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I — Glow Plugs — comparison MGP and CGP
Temperature
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Cold start Required Lifetime
performances
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eramic heater
Material: SN362
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LV Metallic GP
—®-LV Ceramic GP

—#-LV Ceramic GF LV Metallic GP
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I — EUROG, Cold start system

( EE ’ Glow and starter switch
\ 8 JStad of glow procedure

Glow Plug Control Unit

QVehicle system voltage correction
QShifted Glow plug control
QOvervoltage and over-temperature
switch off
QDiagnosis

Glow function

Control : Parameters

Qinjeted fuel quantity
QEngine Speed

QGlow phase
QCoolant temperature
QAtmospheric pressure

Diagnosis
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~ Coolant
temperature
sensor

www. hidria.com




