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Bosch Termotecnologia Global Player in Gas Water Heating
Bosch Group Facts & Figures

78.0 billion euros 400,500
Bosch Grou € . R .
P in sales P g assoclates
Mobility Solutions » One of the world’s largest suppliers of mobility solutions
(0)
Industrial Technology » Leadingin drive and control technology, packaging, 6 1 /O
and process technology Share of
sales
Energy and Building » One of the leading manufacturers of security and communication technology
] Technology » Leading manufacturer of energy-efficient heating products
and hot-water solutions
p Consumer Goods » Leading supplier of power tools and accessories
g » Leading supplier of household appliances
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Bosch Termotecnologia Global Player in Gas Water Heating
Product Portfolio of Residential Water Heating

Boilers Web Interfaces
& App
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Gas Water \
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Internet of Services Int;rnet of Data
(cloud-based solutions, processes, . inki ‘ Solar
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Water Heating
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Bosch Termotecnologia Global Player in Gas Water Heating
Bosch Residential Water Heating Facts & Figures

Industrial

88:; 300 liters

Daily average consumption

ﬁ 12 kWh

Energy consumption

1h00

Appliance working

{4y 1,3 kg

CO, Emissions

Light & Cooking
Appliances i
13% ol

Water heating has a relevant role in domestic energy and water budget

5 Thermotechnology | TT-RW/NE | 2018-03-13 @ BOSCH




Bosch Termotecnologia Global Player in Gas Water Heating
Bosch Residential Water Heating Drivers

Individual comfort

> Growing middle class
and growing demand

> Demand for

Energy Efficiency

Legislation and
climate policy

> Improving building

sustainable energy standards

Shortage of
resources

> Shortage of fossil
fuels, raw materials

User Insight
Focus on customers

> Who and how is the

user
for individual comfort > Low/zero emissions and drinking water > Future, latent needs
> ErP implementation and desires

Electronic EWS
HPWH
Thermostatic GWI
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HPWH
GWI HPWH

Electronic EWS Low NOx GWI

Polymeric EWS
Polymeric HE GWI

HMI and user
delighting features

& BOSCH



Bosch Termotecnologia Global Player in Gas Water Heating
Efficiency — Historic overview

Efficiency (Gross calorific value — GCV)
100%

Solar thermal systems

Appliance efficiency
% S—— Reached near 100% limit
s e 20+ years ago

Biooil, biogas

1978 1980 1995 since 2007
Standard Low tempe-  Condensing
boiler rature boiler boiler
Carbon-dioxide emissions 100%
90%
o Standard boiler (before 1978) Bo%
Further improvements © Low temperature boiler o
6o0%
are d one at Syste m G Natural gas condensing boiler s0%
qo0%
Natural gas condensing boiler +
Ievel 0 solar energy (heated drinking water) 0%

20%
Natural gas condensing boiler +
solar energy (heated drinking water
and supplement to heating) o%

1%
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Bosch Termotecnologia Global Player in Gas Water Heating
Ecodesign
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Ecodesign Directive : : +# O
of the European Parliament and of the Council of 21 October 2009 " =
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Bosch Termotecnologia Global Player in Gas Water Heating
Ecodesign — Why?

* Changes in the global climate

* Rising environmental pollution

* Growing dependence on the import of fossil fuels
* Rising energy costs in European Union

20 %

EU climate rise in energy

efficiency

) 20 %
prOtECtlon renewable

goals for 2020 20%  “x, %" energies

reduction in CO,
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Bosch Termotecnologia Global Player in Gas Water Heating
Ecodesign — Efficiency classes

ns [%]* Fuel oil Natural gas 6 Power
I;:)olngw > 150 Brine/water heat pump
System only Water to water heat pump
>125
>98 CHP CHP / GHP
/ Air to water heat pump
>90 Condensing
boiler\water heater
> 82 Direct electric + smart
> 75 non-condensing
boiler\water heater Direct electric
N/A > 36
N/A > 34

* - Depends on Appliance size\power
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Bosch Termotecnologia Global Player in Gas Water Heating
Primary energy factor

Qre
fwh = f
(Qﬁtel + CC- Qelec)(l — SCF - smart) + Qcor

How is efficiency calculated:

Commission method: EU PEF (2020) = 1,99 ~ 2.0 proposed by

CC —Is the primary energy factor. Relates electric power to the the Commission

primary source (gas, coal, ...)

Statistical adjustment

. . } for using projections
Currently the value is 2.5 which means the maximum power & prol

Life cycle approach: Include
for a direct heating electric appliance is 40% upstream losses

CHP method: Use Carnot method

New proposed value is 2.3 which means the maximum power Geographical scope: Exclude Norway

for a direct heating electric appliance is 44%

Corrected Commission method: EU PEF (2020) = 2,29

1,8 1,9 2 2,1 2,2 2,3
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Bosch Termotecnologia Global Player in Gas Water Heating
Looking Forward: Trends of Energy Forms and Technologies

Primarily in new buildings

Air-conditioning | Electric heat pumps | Controlled ventilation

Primarily replacement business

for outdated oil boilers

Primarily in existing buildings

Condensing technology | Solar thermal | Gas heat pump | Fuel cell

2000 2030

13 Thermotechnology | TT-RW/NE | 2018-03-13 BOSCH

© Robert Bosch GmbH 2018. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.




14

Bosch Termotecnologia Global Player in Gas Water Heating

Core Technologies and Technical Trends in water heating

Heat Transfer

Flue gas Heat Exchanger
Heat Pump Evaporator

High efficiency - Condensing

Combustion

|

Gas burners

Low Nox - Premix

Electronic Controllers

Gas water heater controller
Heat Pump controller
Boiler controller

Comfort and Energy management

loT connectivity and Apps

Remote access, online visualization

Fluid mechanics

Mechanical gas valves
Electronic modulation gas valves

Temperature and emissions control
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Hydraulics

Water valves
Hidrogenerator

Temperature and water flow stability

Refrigeration

Heat pump for Domestic
Water & Space Heating modules

High Efficiency - COP

Big Data Modelling

E3

Optimization and predictive models

& BOSCH



Residential Hot Water: We want to take a leading market position
Gas water heaters: milestone in technology and design

= Maximum hot water comfort and optimised
energy efficiency o

= Comfortable operation with remote access
- Easy to install

- Easy to operate and maintain

- Extreme temperature stability

Intuitive
= Wi-Fi connectivity touch operation

with colour display

- High energy efficiency (EF 0.98)
= High modulation range (3kW-63kW)

= Low NOx (20 PPM)

y
V
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Bosch Termotecnologia Global Player in Gas Water Heating
Future of Gas Technologies in Residential Water Heating
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THANK YOU!




